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Abstract

health and options for further research.

Both connectedness to nature and spirituality have been linked to health and well-being. However, most of the
empirical evidence for the association is based on studies from English speaking areas, in particular Anglo-America. Potential
mechanisms are largely unexplored. This paper is aimed at investigating these relationships in a cross-sectional online
survey. Participants were employees and students at the Medical University of Vienna, Austria. The online questionnaire
asked for socio-demographics, connectedness to nature and well-being with two scales each and spirituality with a single
item scale. Correlation analysis found small to moderate associations between connectedness to nature and well-being.
Mediation analysis with spirituality as a mediator showed significant mediation. We discuss results with respect to public

Keywords: Nature connectedness; Nature relatedness;
Spirituality; Mediation analysis; Public health

Introduction

Connectedness to nature (CN) is linked to health, well-being
(WB), and self-reported pro-environmental behaviors [1]. It can
therefore be considered a potential resource for the field of public
health to foster human and planetary health. CN can be defined as
an individual’s cognitive, emotional, and experiential connection
with the natural environment. While it is described as a trait-like
individual disposition, stable over time and contexts [2] it has state-
like characteristics as well and can be modified, e.g. by contact to
nature [3-7] or guided imagery [8]. Manifold concepts of human-
nature connection emerged in different fields of research coming
along with various tools for measurement [9,10]. High correlations
between these measures suggest that they might overlap, pointing
towards a common underlying construct [10,11].

There is a substantial body of research showing that contact

to nature has beneficial effects on health and WB [12]. Among
the potential pathways that convey these beneficial effects, CN
has been investigated as a predictor of health and WB by itself
[13] and as an intervening variable modifying the beneficial effect
between different kinds of exposure to nature as well as health
and WB [1,6]. For example, CN was found to predict positive
affect, life satisfaction, happiness, positive body image, vitality,
well-being [13-16], and healthy behaviors [17] such as healthy
eating patterns [18]. It has been shown to moderate the association
between contact to green spaces and WB [1] and also mediating
the effect of time spent in a garden on eudemonic WB [19]. A
meta-analysis investigating the association between CN and
WB found that gender and age do not moderate the association
[14]. But the magnitude of the association between CN and WB
differs by what kind of WB is measured: Two strains of research
can be distinguished with respect to WB, research on hedonic
(HWB) and research eudemonic (EWB) WB [20]. HWB refers
to the notion that pleasure constitutes WB and is evaluated by
assessing subjective WB as described by Diener (2000), the latter
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encompasses life satisfaction, positive mood and negative mood
[21]. EWB is realized in terms of a full functioning person, e.g.
through experiencing meaning in life and self-actualization, a
concept, where the personal potential is fully met after fulfillment
of basic bodily and ego needs [20]. In general research showed that
the association between CN and EWB is stronger than to HWB
[1,13,14,22]. While representing two distinct strains of research,
researchers call for a holistic few of WB that incorporate both
aspects to gain as complete understanding of WB of humans [23].

Spirituality is another form of feeling connected to something
which is non-human and also a predictor of mental health and WB.
It can be broadly defined as the subjective experience of sacredness
[24], the search for and belief of connectedness to a transcendental
power [25], a feeling of integration with all things [26] relevant
to the construction of meaning. There is evidence that spirituality
is related to health and WB [27-30], and health behaviors [31].
For example, spirituality can be protective against negative
effects of frailty on older individuals [32], can improve short-term
emotional response to stressors [33], and can help to cope with
life-threatening situations like cancer diagnosis [34]. Kamitsis and
Francis [35] found that spirituality mediated the association of CN
and psychological WB, the latter encompassing aspects of positive
and negative feelings, psychological functioning and aspects
of psychological health [36]. These findings were supported by
another study conducted in Australia, also identifying spirituality as
a mediator. Notably, both studies used the same operationalization
for spirituality and CN, but assessed different aspects of WB as an
outcome [37].

Nowadays, the link of nature to health and well-being
is well-established and a vast amount of research has been
published in the last decades. However, very little is known of
how the current academic interest in elucidating the underlying
mechanisms in the physiological and psychological pathways is
reflected in actual perceptions of the Austrian population, also
studies investigating this association in Europe are rare compared
to the evidence from Anglo-American-countries. Therefore, we
conducted a cross-sectional online study among employees and
students at the Medical University Vienna, Austria, collecting
self-reported data on CN, WB, and spirituality. The current study
investigates the relationship between CN and WB by using two
different operationalizations of CN and two comprehensive
measures of WB encompassing eudemonic and hedonic aspects
of WB. Additionally. We investigate the role of spirituality as a
potential mediator of the relationship between CN and well-being.

Materials and Methods
Study Design

We conducted a cross-sectional study, surveying a
nonrandom purposive sample of German-speaking employees and

students directly associated with the Medical University Vienna,
Austria, at the publicly funded university, and its teaching hospital,
i.e., the General Hospital of Vienna. The study was approved by
the institutional ethics committee on 18 January 2019 and by the
Data Protection Committee of the Medical University Vienna on
5 April 2019. We conducted this study according to the principles
of the Declaration of Helsinki and the General Data Protection
Regulation. Further details of the study are outlined in a previously
published article [38].

All employees and enrolled students at the university
were approached via their organizational email sent out by the
internal system Medcampus. The potential participants were
granted single access to the survey and received an automatized
reminder notification two weeks after initial contact. All responses
were self-reported and anonymous. We did not offer incentives
for participation. Participants gave their informed consent to
voluntarily participate in the survey.

Measures

The survey consisted of a general section assessing
demographic data on the professional group (employee, student,
both), gender (male, female, diverse), age (ten age groups from
<20 to 60+ years of age), and seniority level, i.e., year in profession
(for employees) or years of studies (for students). In a further
section, we assessed CN using the single item-scale, i.e. CN-SI,
already used in earlier studies [13, 17,39]. Participants rated their
CN on a 11-point-response format. As an additional measure, a
short version of the Nature Relatedness Scale (NR-6) [40] was
used that encompasses dimensions of “self” and “experience” of
the NR construct. However, the scale encompasses one item on
spirituality, therefore we excluded this item. Cronbach’s alpha of
the five-item-scale was .813.

Well-being was assessed using two questionnaires. First, the
Brief Inventory of Thriving (BIT, alpha = .851) [23,41] which is a
short version of the Comprehensive Inventory of Thriving (CIT),
encompassing aspects of EWB as well as HWB. While the one-
dimensionality of the BIT was supported by earlier validation
studies, one item assessing community-related aspects of WB
showed low correlations (r<.30) with other items of the scale in
the validation study in the current study as well. We decided to
keep it as the impact on internal consistency was marginal (-.014)
and consistent with earlier validation studies in a German speaking
sample finding the neighborhood/community related aspects
of belonging might not be as important for WB in the German
speaking are as in northern America [23]. A five-point response
format ranging from “not at all” to “strong” agreement with the
statements was used, with higher values representing better WB.

Subsequently, we applied the Quality of Life — Linear
Analog Scale Assessment (QOL-LASA, alpha = .850) [42].
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This scale was designed to assess a broad definition of WB in an
economic way e.g., in cancer care where long questions would
decrease completion rate. It encompasses four domains of QOL,
namely physical, emotional, spiritual, and intellectual WB. In
addition, one item asks for a summative rating of the overall WB
during the last week. The QOL-LASA does not explicitly address
aspects of EWB and HWB based on a theoretical framework, but
examination of the items shows that both aspects are present. A
5-point response format was used ranging from “bad” to very
good”, higher scores indicating better WB.

Spirituality was assessed using a single item. Participants

responded to the statement “I am a spiritual person” on a 5-point
response-format ranging from “strongly disagree” to “strongly
agree”.

Study Sample

In total, 1253 participants responded. Six datasets were
excluded from further analysis, as they only consisted system data,
resulting in a total sample of n=1247. Three participants identified
themselves as diverse, because of the low number we excluded
these responses from statistical analysis but used the datasets for
all computations not concerning gender. Characteristics of the
sample are shown in Table 1.

Variables CN NR Spirituality BIT General WB
n %* Mean SD Mean SD Mean SD Mean SD Mean SD
<20 26 2.1 7.23 2.18 3.32 0.81 242 1.21 3.89 0.83 3.69 0.97
20-24 350 28.1 7.75 1.70 3.55 0.73 2.53 1.16 4.06 0.53 3.63 0.96
25-29 240 19.3 7.71 1.81 3.57 0.73 2.25 1.22 3.88 0.57 3.66 0.89
30-34 134 10.8 7.82 1.56 3.57 0.69 222 1.17 3.83 0.57 3.67 0.98
35-39 121 9.7 7.85 1.74 3.46 0.70 2.69 1.15 3.95 0.53 3.66 0.89
Age (years)
40-44 68 5.5 8.46 1.38 3.75 0.68 2.43 1.25 3.92 0.59 3.66 0.90
45-49 106 8.5 8.27 1.65 3.83 0.66 2.59 1.23 3.83 0.56 3.67 0.92
50-54 81 6.5 8.74 1.40 3.89 0.74 2.94 1.13 3.99 0.43 3.69 0.89
55-59 75 6.0 8.73 1.40 3.88 0.70 3.00 1.36 3.92 0.48 3.86 0.78
60+ 45 3.6 8.19 1.75 3.92 0.62 3.09 1.43 3.73 0.48 3.73 0.81
Female 748 60.2 8.17 1.54 3.69 0.71 2.63 1.21 3.94 0.55 3.64 0.94
Gender Male 491 39.5 7.66 1.89 3.53 0.74 2.38 1.24 3.92 0.55 3.71 0.88
Divers 3 0.2 9.00 1.00 4.33 0.23 1.33 0.58 3.63 1.16 3.67 1.53
Main Rural 298 242 8.32 1.59 3.74 0.70 2.64 1.15 4.01 0.57 3.72 0.93
Residence | yrpan | 935 | 758 | 7.85 | 173 | 360 | 073 | 249 | 125 | 391 | 055 | 366 | 0091
Student 505 40.6 7.79 1.76 3.57 0.72 2.46 1.21 4.02 0.56 3.64 0.98
Occupation | Employee | 587 47.2 8.21 1.61 3.70 0.72 2.66 1.26 3.87 0.53 3.71 0.87
Both 152 12.2 7.63 1.74 3.54 0.74 2.26 1.12 3.89 0.58 3.63 0.86
Total 7.97 1.71 3.52 0.76 2.53 1.23 3.93 0.55 3.67 0.91
aPercentages represent proportions of valid responses. CN, Connectedness to Nature, NR: Nature Relatedness, BIT: Brief Inventory of Thriving,
WB: Well-being

Table 1: Descriptive statistics of the study sample (n=1247).
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Statistical Analysis

SPSS Version 26 (IBM Corp., 2019) was used for all analysis. For mediation analysis Hays PROCESS (V4) [43] tool was used as
an extension of SPSS. We conducted missing data analysis on item level. Overall, 1.3 % of the data were missing. No variable showed
more than 1.6 % of missing values. Cronbach’s alpha was used to compute internal consistency.

Results

Sample characteristics (Table 1) and zero order correlations (Table 2) showed that females and participants who lived in rural areas
reported higher CN than males and urban dwellers, respectively, older participants reported higher CN.

Association of WB and CN

Zero order-correlations showed low to medium correlations between the WB and CN indicators (Table 2). The point estimates
of the correlation between the BIT and the CN are higher than the association with NR. The average WB during the last week showed
negligible to small correlations with NR and CN, with spiritual WB being the strongest with respect to both CN measures. Association
between the WB and CN measures remains stable after controlling for age, sex, and main residence. BIT and the QOL-LASA showed
small to moderate correlations indicating that they assess overlapping, yet different aspects of WB.

Variables 1. 2. 3. 4. 5. 6. 7. 8. 9. 10. 11. 12.
1. Age -
2. Gender* -.008 -
3. Main "
Residence® 074 014 )
4.CN 191 -.146™ -.116™ - 669" 273" 154 124" .192™ .093™ | .154™ 207"
5.NR .183™ -.104™ -.085™ .688™ - 366" .084™ .073™ .170™ 107 101 A71
. .6' . 147" -.099™ -.052 299" 387" - -016 -.030 .350™ .025 0.013 .140™
Spirituality
7. LA.SA .021 .055 -.039 .142™ .085™ -.008 - .545™ .300™ 366" 715" 420
Physical
8. LA.SA .140™ .089™ .006 123" .083™ -012 .550™ - 403" 401" 735" 452"
Emotional
% ].“.ASA .080™ .047 .006 .188™ 177 350" 299 407 - .346™ 417 .380™
Spiritual
10. LASA .056 .057" .005 .086™ .109™ .029 376" 412 356" - 547 4147
Intellectual
11. LASA .042 .035 -.026 143" .105™ .026 17 732 407 .546™ - .536™
General
12. BIT -.085™ -.019 -.078™ .192™ 161 A317 4197 A35™ 374" 405™ 527" -
" p<0.5, "p<0.01, *coded as male=1 female= 0, °coded as rural=0 urban=1, lower triangle zero order correlations, upper triangle partial
correlations controlling for age, sex, and main residence. CN, Connectedness to Nature, NR: Nature Relatedness, BIT: Brief Inventory of
Thriving, LASA: Linear Analog Scale Assessment

Table 2: Pearson correlations of socio-demographics, Connectedness to Nature (CN), Spirituality, and Well-being (WB).
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Spirituality as a potential mediator

All three variables in the model (CN, Spirituality, and WB) were significantly correlated. The associations between spirituality and
the QOL-LASA were non-significant with exception of spiritual WB. We thus conducted mediation analysis only for the BIT. Statistical
significance of an indirect effect was based on 95% percentile bootstrap confidence intervals (5000 bootstrapped resamples). If lower
and upper limits of the confidence intervals do not include zero, this indicates a significant test of mediation. The test of mediation of the
association between CN and WB by spirituality was significant (Table 3).

Predictor Direct Effect on Mediator
Estimate SE Lower Upper R?
CN 0.372 0.1829 0.2882 0.4558 0.0578
NR 0.0917 0.0213 0.052 0.1421 0.1491
Indirect Effect
Estimate SE Lower Upper
CN 0.0152 0.0057 0.0045 0.0272
NR 0.023 0.0125 0.0077 0.0559
Direct Effect
Estimate SE Lower Upper
CN 0.1169 0.0199 0.0779 0.1559
NR 0.0971 0.023 0.052 0.1421
Total Effect
Estimate SE Lower Upper
CN 0.1321 0.0194 0.0941 0.1701 0.0362
NR 0.121 0.0213 0.0793 0.1627 0.0255

CN: Connectedness to nature, NR: Nature Relatedness, Lower: Lower level 95% CI, Upper = Upper level 95% CI

Table 3: Direct, indirect and total effects of the mediation analysis with spirituality as a mediator and Brief Inventory of Thriving (BIT)
as outcome.

Discussion

This cross-sectional study aimed at investigating the relationship between CN and WB as well as the role of spirituality as a
potential mediator for the relationship between CN and WB. In popular media [44] as well as in research [45,46] a disconnect from
nature is often proclaimed. Soga and Gaston [46] describe a disaffection spiral in which reduced contact to nature leads to lower health
related benefits and environmentally friendly behavior via a loss of emotional affinity towards nature. This in turn accelerates further loss
of contact with nature and CN. They call for interventions to prevent the loss of these resources for fostering both human and planetary
health. To develop and evaluate these interventions a clear understanding of how CN emerges and relates to the desired outcomes is
needed [47]. Our study shows that CN is related to WB using instruments that encompass a broad definition of WB suited to assess WB
of a person in a holistic way combining aspects of different strains of WB-research. Spirituality was positively tested as an intervening
variable explaining the positive association between CN and WB.

With respect to the association between WB and CN, we found small positive correlations. Our results thus mirrored findings of
earlier studies operationalizing CN as Nature Relatedness (NR) [39,40] and connectedness to nature (CN-SI) [39]. In line with prior
findings, the correlations remained stable after controlling for age and sex [14,48], additionally controlling for area of residence did not
change the associations substantially. While WB measures and CN measures were consistently correlated — differences in magnitude of
this relationship have already been described in meta-analysis [13,14]. For example, research on CN and WB revealed different size of
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association depending on domains of WB instruments. In general,
yielding stronger effect sizes for EWB in general and the facet of
personal growth [40,48] in particular. In our study, we used an
instrument covering both hedonic and eudemonic aspects of WB.
Accordingly, the association found in our study lies somewhere
between the effect sizes found for HWB und EWB. In general, CN
as measured by the CN-SI yielded higher correlations with WB,
except for spiritual WB. We look at two possible explanations.
First, the CN-SI is a self-rating of one’s own connectedness, not
including more proximal indicators like (self-rated) behavior and
the importance of this connection for oneself like the NR-6 does
[40]. We suggest that the CN-SI might assess a broader construct
covering aspects more closely related to WB. Second, however,
this might increase susceptibility to concerns such as the tendency
to respond affirmatively without careful consideration.

Our results support earlier findings [35,37] regarding
spirituality as a mediator for the relationship of CN and WB. Prior
studies on spirituality as a mediator of the association of CN and
WB were conducted exclusively in English speaking populations in
Australia [35,37]. Our study adds empirical evidence on a German
speaking central European population. The result suggests that in
the context of nature assisted interventions such as Green Care
interventions not only increases and fostering of CN but spiritual
experiences should be considered as a mechanism of improving
health and WB. Further studies should aim to isolate the specific
components shared between spiritual experiences and CN to sort
out which are specific to one or the other in order to provide more
specific guidance on program development. One of these could be
the experience of awe [49], which it is part of both experiencing
CN and spirituality.

As a limitation, our study is cross-sectional and does not
allow for causal interpretation. We argue for quasi-experimental
designs to unravel the mechanism at work, as aspects of CN and
spirituality might not lend themselves to experimental designs.
The study-sample is not representative for the population with
respect to age, and education, it consisted mainly of young, highly
educated urban dwellers. This specific segment of society might
benefit differently from CN and spirituality compared to others.
Cross-cultural comparability of the results of this study might be
hampered by cultural differences. For example, in a validation
study for the BIT in a German speaking population, the authors
noted that the aspect of (neighborhood-related) community might
not be as important for WB as in northern American culture [40].
Our findings add to this, as we also found that the item of the BIT
assessing neighborhood/community aspects of WB shows low
correlation to the other items of the scale. We argue that this could
also be due to the composition of the samples of the validation
study and ours, both consisted of participants younger and higher
educated than the national average and in the current study the

sample was dominated by participants who live (and work) in an
urban environment.

To the best of our knowledge, this is the first study to
investigate the relationship between CN and WB using the BIT as
a comprehensive measure encompassing eudemonic and hedonic
aspects of WB and one of the few investigating the relationship in
a German-speaking country [14,48]. The results add to the notion
that CN is a valuable resource for human health and WB.

Conclusions

This study explored the intricate relationship between
Connectedness to Nature (CN) and Well-Being (WB) within the
context of a German-speaking country, specifically Austria. Our
findings contribute valuable insights to the growing body of
literature on the subject. The results underscore the significance
of CN as a pivotal resource for human health and well-being.
This study not only reaffirms the global relevance of the CN-WB
connection but also provides unique contributions by shedding
light on this dynamic in a German-speaking cultural context. The
positive association between CN and WB highlights the potential
for leveraging connectedness to nature as a promising avenue
for health promotion. Importantly, our study emphasizes the
accessibility of enhancing CN, positing it as a “low-hanging fruit”
for health promotion efforts.

The versatility of interventions, from immersive Wilderness
programs for children and youth to simple yet effective nature
walks, opens avenues for diverse strategies. Moreover, our findings
suggest that even modest measures, such as creating opportunities
for individuals to engage with nature, can yield tangible benefits
for well-being. In light of these insights, we advocate for the
integration of nature-centric interventions into health promotion
initiatives. By recognizing and harnessing the inherent connection
between individuals and the natural environment, we can cultivate
a positive impact on well-being. As we move forward, further
research and the implementation of evidence-based interventions
can help unlock the full potential of connectedness to nature as a
catalyst for holistic health and well-being.

Disclosure
Acknowledgments

We thank all volunteers who took the time to contribute to
this research. We would like to thank S. Schober and F. Trauner for
their assistance in data collection and valuable input to the project.

Author Contributions

Conceptualization, M.S., R.C., and D.H.; methodology,
M.S.; validation, M.S., D.H. and R.C.; formal analysis, M.S.;
investigation, M.S., R.C., D.H.; resources, D.H.; data curation,

6

J Community Med Public Health, an open access journal
ISSN: 2577-2228

Volume 7; Issue 04



Citation: Spletzer-Schwab M, Cervinka R, Haluza D (2023) Connectedness to Nature and Well-Being: A Survey among University
uEmployees and Medical Students. J] Community Med Public Health 7: 384. DOI: https://doi.org/10.29011/2577-2228.100384

M.S., D.H.; writing—original draft preparation, M.S., R.C., D.H.;
writing—review and editing, M.S., D.H., R.C.; supervision, D.H.,
R.C.; project administration, D.H. All authors have read and
agreed to the published version of the manuscript.

Institutional Review Board Statement

The study was conducted in accordance with the Declaration

of Helsinki, and approved by the institutional Review Board
(0118/2019) and by the Data Protection Committee of the Medical
University Vienna (0505/2019).

Data Availability Statement

Data supporting the study results can be provided followed

by request sent to the corresponding author’s e-mail daniela.
haluza@meduniwien.ac.at.

References

1.

10.

1.

Martin L, White MP, Hunt A, Richardson M, Pahl S, et al. (2020) Nature
contact, nature connectedness and associations with health, wellbeing
and pro-environmental behaviours. J Environ Psychol 68: 101389.

Nisbet EK, Zelenski JM, Murphy S (2009) The Nature Relatedness
Scale: Linking Individuals’ Connection With Nature to Environmental
Concern and Behavior. Environ Behav 41: 715-740.

Nisbet EK, Zelenski JM (2011) Underestimating nearby nature:
affective forecasting errors obscure the happy path to sustainability.
Psychol Sci 22: 1101-1106.

Cervinka R, Schwab M, Haluza D (2020) Investigating the Qualities of
a Recreational Forest: Findings from the Cross-Sectional Hallerwald
Case Study. Int J Environ Res Public Health 17: 1676.

Wyles KJ, White MP, Hattam C, Pahl S, King H, et al. (2017) Are Some
Natural Environments More Psychologically Beneficial Than Others?
The Importance of Type and Quality on Connectedness to Nature and
Psychological Restoration. Environ Behav 51: 111-143.

Mayer FS, Frantz CM, Bruehlman-Senecal E, Dolliver K (2009) Why
Is Nature Beneficial?: The Role of Connectedness to Nature. Environ
Behav 41: 607-643.

Pirgie L, Schwab M, Sudkamp J, Héltge J, Cervinka R (2016) Recreation
in the national park — Visiting restorative places in the National Park
Thayatal, Austria fosters connectedness and mindfulness. Zeitschrift
fur Umweltpsychologie 20: 59-74.

Coughlan A, Ross E, Nikles D, De Cesare E, Tran C, et al. (2022)
Nature guided imagery: An intervention to increase connectedness to
nature. J Environ Psychol 80: 101759.

Ives CD, Giusti M, Fischer J, Abson DJ, Klaniecki K, et al. (2017)
Human-nature connection: a multidisciplinary review. Curr Opin
Environ Sustain 26-27: 106-113.

Tam KP (2013) Concepts and measures related to connection to
nature: Similarities and differences. J Environ Psychol 34: 64-78.

Brugger A, Kaiser FG, Roczen N (2011) One for all?: Connectedness
to nature, inclusion of nature, environmental identity, and implicit
association with nature. Eur Psychol 16: 324-333.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

24.

25.

26.

27.

28.

Hartig T, Mitchell R, de Vries S, Frumkin H (2014) Nature and health.
Annu Rev Public Health 35: 207-228.

Cervinka R, Réderer K, Hefler E (2012) Are nature lovers happy? On
various indicators of well-being and connectedness with nature. J
Health Psychol 17: 379-388.

Capaldi C, Dopko RL, Zelenski JM (2014) The relationship between
nature connectedness and happiness: a meta-analysis. Front Psychol
5: 976.

Swami V, Barron D, Todd J, Horne G, Furnham A (2020) Nature
exposure and positive body image : ( Re- ) examining the mediating
roles of connectedness to nature and trait mindfulness. Body Image
16: 41-44.

Nisbet EK, Zelenski JM, Murphy SA (2011) Happiness is in our Nature:
Exploring Nature Relatedness as a Contributor to Subjective Well-
Being. J Happiness Stud 12: 303-322.

Haluza D, Simic S, Holtge J, Cervinka R, Moshammer H (2014)
Connectedness to nature and public (Skin) health perspectives:
Results of a representative, population-based survey among austrian
residents. Int J Environ Res Public Health 11: 1176-1191.

Sobko T, Liang S, Cheng WHG, Tun HM (2020) Impact of outdoor
nature-related activities on gut microbiota, fecal serotonin, and
perceived stress in preschool children: the Play&Grow randomized
controlled trial. Sci Rep 10: 21993.

Webber J, Hinds J, Camic PM (2015) The Well-Being of Allotment
Gardeners: A Mixed Methodological Study. Ecopsychology 7: 20-28.

Ryan RM, Deci EL (2001) On Happiness and Human Potentials: A
Review of Research on Hedonic and Eudaimonic Well-Being. Annu
Rev Psychol 52: 141-166.

Diener E (2000) Subjective well-being: The science of happiness and
a proposal for a national index. Am Psychol 55: 34-43.

Howell AJ, Dopko RL, Passmore HA, Buro K (2011) Nature
connectedness: Associations with well-being and mindfulness. Pers
Individ Dif 51: 166-171.

Hausler M, Huber A, Strecker C, Brenner M, Hoge T, et al. (2017)
Validation of a Holistic Measure for the Construct of Well-Being — The
German Version of the Comprehensive Inventory of Thriving (CIT) and
the Short Version Brief Inventory of Thriving (BIT). Diagnostica 63:
219-228.

Vaughan F (1991) Spiritual issues in psychotherapy. J Transpers
Psychol 23: 105-119.

King M, Speck P, Thomas A (2001) The royal free interview for spiritual
and religious beliefs: Development and validation of a self-report
version. Psychol Med 31: 1015-1023.

Zinnbauer BJ, Pargament K, Scott AB (1999) The Emerging Meanings
of Religiousness and Spirituality: Problems and Prospects. J Pers 67:
889-919.

Sawatzky R, Gadermann A, Pesut B (2009) An investigation of the
relationships between spirituality, health status and quality of life in
adolescents. Appl Res Qual Life 4: 5-22.

Lifshitz R, Nimrod G, Bachner YG (2019) Spirituality and wellbeing in
later life: a multidimensional approach. Aging Ment Health 23: 984-
991.

7

J Community Med Public Health, an open access journal
ISSN: 2577-2228

Volume 7; Issue 04


https://www.sciencedirect.com/science/article/abs/pii/S0272494419301185
https://www.sciencedirect.com/science/article/abs/pii/S0272494419301185
https://www.sciencedirect.com/science/article/abs/pii/S0272494419301185
https://journals.sagepub.com/doi/10.1177/0013916508318748
https://journals.sagepub.com/doi/10.1177/0013916508318748
https://journals.sagepub.com/doi/10.1177/0013916508318748
https://pubmed.ncbi.nlm.nih.gov/21828351/
https://pubmed.ncbi.nlm.nih.gov/21828351/
https://pubmed.ncbi.nlm.nih.gov/21828351/
https://www.mdpi.com/1660-4601/17/5/1676
https://www.mdpi.com/1660-4601/17/5/1676
https://www.mdpi.com/1660-4601/17/5/1676
https://journals.sagepub.com/doi/10.1177/0013916517738312
https://journals.sagepub.com/doi/10.1177/0013916517738312
https://journals.sagepub.com/doi/10.1177/0013916517738312
https://journals.sagepub.com/doi/10.1177/0013916517738312
https://www.naava.io/science/why-is-nature-beneficial-the-role-of-connectedness-to-nature
https://www.naava.io/science/why-is-nature-beneficial-the-role-of-connectedness-to-nature
https://www.naava.io/science/why-is-nature-beneficial-the-role-of-connectedness-to-nature
https://www.researchgate.net/publication/313470056_Recreation_in_the_national_park_-_Visiting_restorative_places_in_the_National_Park_Thayatal_Austria_fosters_connectedness_and_mindfulness
https://www.researchgate.net/publication/313470056_Recreation_in_the_national_park_-_Visiting_restorative_places_in_the_National_Park_Thayatal_Austria_fosters_connectedness_and_mindfulness
https://www.researchgate.net/publication/313470056_Recreation_in_the_national_park_-_Visiting_restorative_places_in_the_National_Park_Thayatal_Austria_fosters_connectedness_and_mindfulness
https://www.researchgate.net/publication/313470056_Recreation_in_the_national_park_-_Visiting_restorative_places_in_the_National_Park_Thayatal_Austria_fosters_connectedness_and_mindfulness
https://www.sciencedirect.com/science/article/abs/pii/S0272494422000044
https://www.sciencedirect.com/science/article/abs/pii/S0272494422000044
https://www.sciencedirect.com/science/article/abs/pii/S0272494422000044
https://www.sciencedirect.com/science/article/abs/pii/S1877343517301264
https://www.sciencedirect.com/science/article/abs/pii/S1877343517301264
https://www.sciencedirect.com/science/article/abs/pii/S1877343517301264
https://www.sciencedirect.com/science/article/abs/pii/S0272494413000066
https://www.sciencedirect.com/science/article/abs/pii/S0272494413000066
https://econtent.hogrefe.com/doi/10.1027/1016-9040/a000032
https://econtent.hogrefe.com/doi/10.1027/1016-9040/a000032
https://econtent.hogrefe.com/doi/10.1027/1016-9040/a000032
https://pubmed.ncbi.nlm.nih.gov/24387090/
https://pubmed.ncbi.nlm.nih.gov/24387090/
https://pubmed.ncbi.nlm.nih.gov/21859800/
https://pubmed.ncbi.nlm.nih.gov/21859800/
https://pubmed.ncbi.nlm.nih.gov/21859800/
https://pubmed.ncbi.nlm.nih.gov/25249992/
https://pubmed.ncbi.nlm.nih.gov/25249992/
https://pubmed.ncbi.nlm.nih.gov/25249992/
https://pubmed.ncbi.nlm.nih.gov/32604023/
https://pubmed.ncbi.nlm.nih.gov/32604023/
https://pubmed.ncbi.nlm.nih.gov/32604023/
https://pubmed.ncbi.nlm.nih.gov/32604023/
https://www.researchgate.net/publication/226840838_Happiness_Is_in_Our_Nature_Exploring_Nature_Relatedness_as_a_Contributor_to_Subjective_Well-Being
https://www.researchgate.net/publication/226840838_Happiness_Is_in_Our_Nature_Exploring_Nature_Relatedness_as_a_Contributor_to_Subjective_Well-Being
https://www.researchgate.net/publication/226840838_Happiness_Is_in_Our_Nature_Exploring_Nature_Relatedness_as_a_Contributor_to_Subjective_Well-Being
https://pubmed.ncbi.nlm.nih.gov/24448634/
https://pubmed.ncbi.nlm.nih.gov/24448634/
https://pubmed.ncbi.nlm.nih.gov/24448634/
https://pubmed.ncbi.nlm.nih.gov/24448634/
https://www.nature.com/articles/s41598-020-78642-2
https://www.nature.com/articles/s41598-020-78642-2
https://www.nature.com/articles/s41598-020-78642-2
https://www.nature.com/articles/s41598-020-78642-2
https://www.liebertpub.com/doi/10.1089/eco.2014.0058
https://www.liebertpub.com/doi/10.1089/eco.2014.0058
https://www.annualreviews.org/doi/abs/10.1146/annurev.psych.52.1.141
https://www.annualreviews.org/doi/abs/10.1146/annurev.psych.52.1.141
https://www.annualreviews.org/doi/abs/10.1146/annurev.psych.52.1.141
https://pubmed.ncbi.nlm.nih.gov/11392863/
https://pubmed.ncbi.nlm.nih.gov/11392863/
https://www.researchgate.net/publication/231557111_Nature_connectedness_Associations_with_well-being_and_mindfulness
https://www.researchgate.net/publication/231557111_Nature_connectedness_Associations_with_well-being_and_mindfulness
https://www.researchgate.net/publication/231557111_Nature_connectedness_Associations_with_well-being_and_mindfulness
https://econtent.hogrefe.com/doi/full/10.1026/0012-1924/a000174
https://econtent.hogrefe.com/doi/full/10.1026/0012-1924/a000174
https://econtent.hogrefe.com/doi/full/10.1026/0012-1924/a000174
https://econtent.hogrefe.com/doi/full/10.1026/0012-1924/a000174
https://econtent.hogrefe.com/doi/full/10.1026/0012-1924/a000174
https://www.atpweb.org/jtparchive/trps-23-91-02-105.pdf
https://www.atpweb.org/jtparchive/trps-23-91-02-105.pdf
https://pubmed.ncbi.nlm.nih.gov/11513369/
https://pubmed.ncbi.nlm.nih.gov/11513369/
https://pubmed.ncbi.nlm.nih.gov/11513369/
https://onlinelibrary.wiley.com/doi/10.1111/1467-6494.00077
https://onlinelibrary.wiley.com/doi/10.1111/1467-6494.00077
https://onlinelibrary.wiley.com/doi/10.1111/1467-6494.00077
https://www.researchgate.net/publication/225377042_An_Investigation_of_the_Relationships_Between_Spirituality_Health_Status_and_Quality_of_Life_in_Adolescents
https://www.researchgate.net/publication/225377042_An_Investigation_of_the_Relationships_Between_Spirituality_Health_Status_and_Quality_of_Life_in_Adolescents
https://www.researchgate.net/publication/225377042_An_Investigation_of_the_Relationships_Between_Spirituality_Health_Status_and_Quality_of_Life_in_Adolescents
https://pubmed.ncbi.nlm.nih.gov/29667420/
https://pubmed.ncbi.nlm.nih.gov/29667420/
https://pubmed.ncbi.nlm.nih.gov/29667420/

Citation: Spletzer-Schwab M, Cervinka R, Haluza D (2023) Connectedness to Nature and Well-Being: A Survey among University
uEmployees and Medical Students. J] Community Med Public Health 7: 384. DOI: https://doi.org/10.29011/2577-2228.100384

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

Joshanloo M (2011) Investigation of the Contribution of Spirituality
and Religiousness to Hedonic and Eudaimonic Well-Being in Iranian
Young Adults. J Happiness Stud 12: 915-930.

Greenfield EA, Vaillant GE, Marks NF (2009) Do formal religious
participation and spiritual perceptions have independent linkages with
diverse dimensions of psychological well-being? J Health Soc Behav
50: 196-212.

Nagel E, Sgoutas-Emch S (2007) The relationship between spirituality,
health beliefs, and health behaviors in college students. J Relig Health
46: 141-154.

Kirby SE, Coleman PG, Daley D (2004) Spirituality and Well-Being in
Frail and Nonfrail Older Adults. J Gerontol B Psychol Sci Soc Sci 59:
123-129.

Labbé EE, Fobes A (2010) Evaluating the interplay between spirituality,
personality and stress. Appl Psychophysiol Biofeedback 35: 141-146.

Laubmeier KK, Zakowski SG, Bair JP (2004) The role of spirituality
in the psychological adjustment to cancer: A test of the transactional
model of stress and coping. Int J Behav Med 11: 48-55.

Kamitsis |, Francis AJP (2013) Spirituality mediates the relationship
between engagement with nature and psychological wellbeing. J
Environ Psychol 36: 136-143.

Murphy B, Herrman H, Hawthorne G, Pinzone T, Evert H (2000)
Australian WHOQoL instruments: User’'s manual and interpretation
guide. Melbourne, Australia: Australian WHOQOL Field Study Centre.

Trigwell JL, Francis AJP, Bagot KL (2014) Nature Connectedness
and Eudaimonic Well-Being: Spirituality as a Potential Mediator.
Ecopsychology 6: 241-251.

Haluza D, Jungwirth D, Gahbauer S (2021) Evidence-based practices
and use among employees and students at an austrian medical
university. J Clin Med 10: 4438.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

Helfer E, Zeidler D, Cervinka R (2009, September) Connectedness with
Nature & Support in Life through Spirituality. 8" Biennial Conference
on Environmental Psychology. Zirich, Switzerland.

Nisbet EK, Zelenski JM (2013) The NR-6: A new brief measure of
nature relatedness. Front Psychol 4: 813.

Su R, Tay L, Diener E (2014) The Development and Validation of the
Comprehensive Inventory of Thriving (CIT) and the Brief Inventory of
Thriving (BIT). Appl Psychol Heal Well-Being 6: 251-279.

Locke DEC, Decker PA, Sloan JA, Brown PD, Malec JF, et al. (2009)
Validation of Single-ltem Linear Analog Scale Assessment of Quality
of Life in Neuro-Oncology Patients. J Pain Symptom Manage 34: 628-
638.

Hayes AF (2018) Introduction to Mediation, Moderation,
Conditional Process Analysis. 2™ Ed. New York: Guilford.

Louv R (2005) Last Child in the Woods. Last Child Woods. Chapel Hill,
NC: Algonquin Press.

and

Kesebir S, Kesebir P (2017) A Growing Disconnection From Nature Is
Evident in Cultural Products. Perspect Psychol Sci 12: 258-269.

Soga M, Gaston KJ (2016) Extinction of experience: The loss of
human-nature interactions. Front Ecol Environ 14: 94-101.

Cleary A, Fielding KS, Bell SL, Murray Z, Roiko A (2017) Exploring
potential mechanisms involved in the relationship between eudaimonic
wellbeing and nature connection. Landsc Urban Plan 158: 119-128.

Pritchard A, Richardson M, Sheffield D, McEwan K (2019) The
Relationship Between Nature Connectedness and Eudaimonic Well-
Being: A Meta-analysis. J Happiness Stud 21: 1145-1167.

Keltner D, Haidt J (2003) Approaching awe, a moral, spiritual, and
aesthetic emotion. Cogn Emot 17: 297-314.

8

J Community Med Public Health, an open access journal
ISSN: 2577-2228

Volume 7; Issue 04


https://ideas.repec.org/a/spr/jhappi/v12y2011i6p915-930.html
https://ideas.repec.org/a/spr/jhappi/v12y2011i6p915-930.html
https://ideas.repec.org/a/spr/jhappi/v12y2011i6p915-930.html
https://pubmed.ncbi.nlm.nih.gov/19537460/
https://pubmed.ncbi.nlm.nih.gov/19537460/
https://pubmed.ncbi.nlm.nih.gov/19537460/
https://pubmed.ncbi.nlm.nih.gov/19537460/
https://www.jstor.org/stable/27512990
https://www.jstor.org/stable/27512990
https://www.jstor.org/stable/27512990
https://pubmed.ncbi.nlm.nih.gov/15118015/
https://pubmed.ncbi.nlm.nih.gov/15118015/
https://pubmed.ncbi.nlm.nih.gov/15118015/
https://pubmed.ncbi.nlm.nih.gov/19847641/
https://pubmed.ncbi.nlm.nih.gov/19847641/
https://pubmed.ncbi.nlm.nih.gov/15194519/
https://pubmed.ncbi.nlm.nih.gov/15194519/
https://pubmed.ncbi.nlm.nih.gov/15194519/
https://www.researchgate.net/publication/259123559_Spirituality_mediates_the_relationship_between_engagement_with_nature_and_psychological_wellbeing
https://www.researchgate.net/publication/259123559_Spirituality_mediates_the_relationship_between_engagement_with_nature_and_psychological_wellbeing
https://www.researchgate.net/publication/259123559_Spirituality_mediates_the_relationship_between_engagement_with_nature_and_psychological_wellbeing
https://www.researchgate.net/publication/289962910_Australian_WHOQoL_instruments_User's_manual_and_interpretation_guide
https://www.researchgate.net/publication/289962910_Australian_WHOQoL_instruments_User's_manual_and_interpretation_guide
https://www.researchgate.net/publication/289962910_Australian_WHOQoL_instruments_User's_manual_and_interpretation_guide
https://www.researchgate.net/publication/271079550_Nature_Connectedness_and_Eudaimonic_Well-Being_Spirituality_as_a_Potential_Mediator
https://www.researchgate.net/publication/271079550_Nature_Connectedness_and_Eudaimonic_Well-Being_Spirituality_as_a_Potential_Mediator
https://www.researchgate.net/publication/271079550_Nature_Connectedness_and_Eudaimonic_Well-Being_Spirituality_as_a_Potential_Mediator
https://pubmed.ncbi.nlm.nih.gov/34640459/
https://pubmed.ncbi.nlm.nih.gov/34640459/
https://pubmed.ncbi.nlm.nih.gov/34640459/
https://pubmed.ncbi.nlm.nih.gov/24198806/
https://pubmed.ncbi.nlm.nih.gov/24198806/
https://pubmed.ncbi.nlm.nih.gov/24919454/
https://pubmed.ncbi.nlm.nih.gov/24919454/
https://pubmed.ncbi.nlm.nih.gov/24919454/
https://pubmed.ncbi.nlm.nih.gov/17703910/
https://pubmed.ncbi.nlm.nih.gov/17703910/
https://pubmed.ncbi.nlm.nih.gov/17703910/
https://pubmed.ncbi.nlm.nih.gov/17703910/
https://www.guilford.com/books/Introduction-to-Mediation-Moderation-and-Conditional-Process-Analysis/Andrew-Hayes/9781462549030
https://www.guilford.com/books/Introduction-to-Mediation-Moderation-and-Conditional-Process-Analysis/Andrew-Hayes/9781462549030
https://www.environmentandsociety.org/mml/last-child-woods-saving-our-children-nature-deficit-disorder
https://www.environmentandsociety.org/mml/last-child-woods-saving-our-children-nature-deficit-disorder
https://pubmed.ncbi.nlm.nih.gov/28346112/
https://pubmed.ncbi.nlm.nih.gov/28346112/
https://esajournals.onlinelibrary.wiley.com/doi/10.1002/fee.1225
https://esajournals.onlinelibrary.wiley.com/doi/10.1002/fee.1225
https://espace.library.uq.edu.au/view/UQ:413844
https://espace.library.uq.edu.au/view/UQ:413844
https://espace.library.uq.edu.au/view/UQ:413844
https://link.springer.com/article/10.1007/s10902-019-00118-6
https://link.springer.com/article/10.1007/s10902-019-00118-6
https://link.springer.com/article/10.1007/s10902-019-00118-6
https://pubmed.ncbi.nlm.nih.gov/29715721/
https://pubmed.ncbi.nlm.nih.gov/29715721/

	_Hlk151543807

