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A B S T R A C T

With the progression of the coronavirus disease (COVID-19), lockdowns were introduced, movements were
restricted, and the people were confined to their homes. On the other side, the social distancing measures and the
shutdown of movements showed a significant impact on the ecosystem resulting in an explicit revamp of nature.
These nature rejuvenation and home confinement measures were presumed to improve the human-nature
connection and affect the wellbeing of the individuals. Guided by this aspect, the present study attempted to
examine nature relatedness and mental wellbeing of the Indian population during the COVID-19 pandemic. We
further tried to investigate the relationship between the two considering age and gender as moderators. In
addition, the association between nature relatedness and various socio-demographic factors were also inquired. A
three-week online survey was conducted among the general Indian population with the age group ranging from
18 to 65 years. Results exhibited a higher nature relatedness and moderate mental wellbeing among the in-
dividuals. The association between nature relatedness and mental wellbeing produced a significant positive
relationship among the sample. Meanwhile, individuals with higher nature relatedness were found to be female,
unemployed, research scholars, and possessing ‘very liberal’ political ideology. When assessed for potential
moderators, neither gender nor age influenced the relationship between nature relatedness and mental wellbeing.
Possible explanations of our findings were discussed that shall provide constructive directions for future research
in the area of human-nature connection and public health.
1. Introduction

Environmental sustainability and public health pose significant global
challenges to human existence during the 21st century (World Health
Organization, 2015). While the persistent anthropogenic activities result
in environmental degradation (UN, 2018), the consequences of those
effects over human health and wellbeing are undeniable (Graham and
White, 2016; WWF International, 2020). Recent studies have recom-
mended for better research agendas connecting physical environments
with individual’s wellbeing and health (Houlden et al., 2018; Watts et al.,
2015). There are several links between anthropogenic impact on the
ecosystem and the related spread of certain diseases. One of the recent
outcome of such complex human-nature interaction is the emergence of
COVID-19 crisis that poses the need for an in-depth reflection and un-
derstanding of the relationship between human and nature (WWF In-
ternational, 2020).
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1.1. COVID-19, nature and wellbeing

With the growing number of COVID cases, India imposed national
lockdowns effective with various phases to control the dramatic rise and
spread of the coronavirus (Ghosh et al., 2020). The lockdown measures
had brought in mixed emotions of both positive and negative sentiments
to the Indian population. While most of the Twitter handles expressed
feelings of positivity, trust and hope, there also prevailed emotions of
fear, sadness, disgust and concern during the lockdown phases (Barkur
et al., 2020). Likewise, a significant part of the population was influenced
by media information and social media posts and expressed deep anxiety
despite adequate awareness about the pandemic (Roy et al., 2020).
Henceforth, various environmental changes along with the consequent
economic damage and the resonating social impacts may likely have a
profound influence on the behavior patterns and cause detrimental
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he CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

mailto:prasathselva2793@gmail.com
http://crossmark.crossref.org/dialog/?doi=10.1016/j.heliyon.2022.e09327&domain=pdf
www.sciencedirect.com/science/journal/24058440
http://www.cell.com/heliyon
https://doi.org/10.1016/j.heliyon.2022.e09327
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.1016/j.heliyon.2022.e09327


P. Selvaraj et al. Heliyon 8 (2022) e09327
reactions upon the wellbeing of the general population (World Health
Organization, 2020).

On the other hand, while humans were striving to control the
pandemic spread, nature and its components were likely to thrive in the
phenomenon of rejuvenation on its own. Surprisingly, there has been an
impeccable improvement in the ecological frontiers of the ecosystem. A
pre-dominant change in the behavioral patterns of the people had shown
a significant impact on the biodiversity patterns, such as a significant
increase in the air and water quality of megacities (Connerton et al.,
2020) and a fall in global CO2 emissions by 17 per cent in April 2020 (Le
Qu�er�e et al., 2020). For exemplars, the decade long polluted 'R.Ganga'
observed a decline in pollution levels by 25–30 per cent during the
lockdown (Aquatech, 2020), and the Indian ‘Lake of Vembanad’ showed
a 15.9% reduction in ‘total suspended particulates’ in opposition to the
pre-lockdown times (Yunus et al., 2020). Besides these, the media were
possibly reporting general short term positive trends in the biodiversity
levels, and the communications on other environmental issues were
substantially given fewer preferences (Rousseau and Deschacht, 2020).
Therefore, we argue that, to the general population, the COVID-19 crisis
and the lockdown measures can introduce a positive mindset in the
nature-based topics and implicitly push their attitude and behavior to-
wards spending extra time in nature and feel oneself more nature-related.

1.2. Nature relatedness

Nature relatedness significantly indicates the amount of one's innate
feeling to connect with nature (Nisbet and Zelenski, 2013), and the in-
dividuals' ‘subjective sense of connection’ to their surroundings (Nisbet
et al., 2009). Terms such as “connectedness with nature” and “nature
connectedness” were used in place of nature relatedness as well. Nature
relatedness comprises of three components namely, the cognitive
connection (incorporating natural elements within one’s cognitive rep-
resentation), the affective connection (sense of feeling connected to na-
ture) and the experiential connection (perceived comfort level and
familiarity with natural elements) (Nisbet et al., 2009). Nonetheless,
nature relatedness is considered as a trait measure as it is not completely
fixed but stable to a relative extent across situations and time period
(Nisbet et al., 2009; Schultz, 2002).

Whilst previous studies have established higher nature relatedness
among individuals frequently experiencing nature contact (see Nisbet
et al., 2019 for example), the reverse direction of causality was also
demonstrated by Arendt and Matthes (2016), in that individuals’ level of
nature relatedness tend to influence their contact with nature. i.e., per-
sons with higher nature relatedness tend to spend extra time with nature,
build greener spaces around their houses and prefer to watch
nature-based programmes.

1.3. Mental wellbeing

In case of mental wellbeing, theories from the past continue to
describe them by two aspects; the hedonic and eudaimonic wellbeing.
While the hedonic wellbeing represented pleasant feeling that was
measured by happiness and life satisfaction (Ryan and Deci, 2001); the
eudaimonic wellbeing represented fulfilled living, functioning and life
purpose (Ryff and Singer, 2008) of the individuals. Eventually, both were
positively correlated and constituted a multidimensional measure of
overall mental health. Accordingly, individuals with higher mental
wellbeing could pose greater potential in managing life stressors and
maintain positive mental health (Houlden et al., 2018).

1.4. Relationship between mental wellbeing and nature relatedness

The theoretical assumption for the association between nature and
human wellbeing emerges from the biophilia hypothesis. The theory of
biophilia posits that individuals’ need for survival and wellbeing effects
is positively linked towards their nature connection (Kellert and Wilson,
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1993). The concept of urban living only began in recent years for which
humans, during their evolvement with nature, always do have an innate
feeling of connecting with nature and other life forms. This instinctive
and intrinsic motivation for connection towards nature shall show in-
fluence on their wellbeing as well as in the purpose of their survival
(Wilson, 1984).

Inspired by the hypothesis, many studies evolved in the field of
environmental psychology that evidenced preferences to natural sur-
roundings over artificial structures (Ibarra et al., 2017; Kaplan and
Kaplan, 1989). Furthermore, the evidences also revealed positive aspects
of mental health such as cognition (Berman et al., 2008), mood (MacK-
erron and Mourato, 2013), longevity and optimal health (Mitchell and
Popham, 2008) in regard to the individuals' contact with nature. Despite
the physical nature exposure, individuals’ feeling of perceived psycho-
logical connection to nature is equally important towards ensuring po-
tential nature-health related benefits (Seymour, 2016; Whitburn et al.,
2020). A couple of recent meta-analysis researches exhibited positive
association between nature connectedness and the facets of hedonic
wellbeing (Capaldi et al., 2014) and eudaimonic wellbeing (Pritchard
et al., 2020).

In conformity with the above idea that one's subjective connection
with nature influences their mental wellbeing, we tried to explore
whether the feeling of individuals' nature relatedness does create a sig-
nificant impact on their mental wellbeing despite facing adverse effects
during the COVID-19 pandemic.

In addition, attempting towards examining nature relatedness across
various socio-demographic indicators shall aid in understanding and
developing critical factors involved behind their association and inter-
play. Previous work has engrossed on investigating the role of personal as
well as social characteristics affecting environmental concern and
behavior of individuals (Gifford and Nilsson, 2014). However, to the best
of our knowledge, socio-demographic indicators were less likely involved
into the point of investigation for the construct of nature relatedness.
Whilst very few studies (Di Fabio and Rosen, 2019; Dornhoff et al., 2019)
had investigated the gender differences among institutional samples, no
studies has worked until to understand the relationship between other
personal and social factors such as age, locality, religion, marital status,
educational status, employment status and political ideology in the
matter of nature relatedness of the general population.

Besides that, evaluating the role of the socio-demographic indicators
while considering the relationship between mental wellbeing and nature
relatedness becomes paramount, as there exists an ample research over
the impact of personal and social characteristics on wellbeing. Personal
factors such as genetic history and environmental exposure can pose
serious consequences on health status along with wellbeing. Social in-
dicators play a vital role in affecting the health and wellbeing through
complex interplay of economic, cultural, political and social elements.
This eventually give rise to social hierarchies impacting lifestyle changes
and affecting health statuses (Solar and Irwin, 2010). Recent
meta-analysis study of factors associated with wellbeing revealed many
social and personal characteristics that included age, gender, ethnicity,
locality, educational status, health status, employment status, religion,
activities engaged in, marital status and political persuasion (Dolan et al.,
2008). Also, a recent systematic review reported varying association
between greenspace and wellbeing across the socio-demographic factors
such as gender, life course stage and level of urbanisation and physical
activity (Houlden et al., 2018). However, in few studies age and gender
were not found to have significant influence on the association between
wellbeing and nature relatedness (e.g., Zhang et al., 2014).

2. Objectives of the study

The current research tried to address the absence of significant con-
tributions from the literature associating nature relatedness across
various socio-demographic indicators of age, gender, locality, religion,
marital status, educational status, employment status and political
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ideology. On saying that, the initial step of the present study is to
investigate nature relatedness across the aforementioned socio-
demographic characteristics.

Later, we focused onto examine the state of mental wellbeing and
nature relatedness and evaluated the association between them ac-
counting for the potential confounding socio-demographic variables.
Furthermore, we worked onto examine the relationship between both the
constructs considering gender and age to be the moderators since pre-
vious studies reported older individuals and women having greater as-
sociation with environmental norms, attitudes, and behaviors compared
to younger individuals and men (e.g., F�elonneau and Becker, 2008; Pinto
et al., 2011). On a whole, the findings of the present research shall help in
examining the critical role of nature relatedness towards fostering public
health outcomes in general and during similar pandemic situations in
future.

3. Methods

A three-week online survey was conducted among the general Indian
population with the age group ranging from 18 to 65 years. A cross
sectional correlational research design was adopted for the study. We
designed the survey questionnaire and collected data using an online
open-source platform named ‘KoboToolbox’ (Harvard Humanitarian
Initiative, 2016). The survey link was circulated across social networking
platforms such as WhatsApp, Instagram, Facebook and through personal
e-mail contacts of the researchers. Being mindful of the COVID-19 re-
strictions, we found this as a better way to minimize one on one/physical
interaction between the researchers and the participants. A convenient
sampling technique was followed thus encouraging the participants to
roll out the survey link to as many people as possible. Upon clicking the
survey link, the participants were directed to the information about the
study and the appropriate informed consent was obtained.

According to Krejcie and Morgan (1970), for any population, N �
300000 for a confidence level of 95%with a 5%margin of error, the ideal
sample size would be 385. Based upon this suggestion, we carried out the
survey until we reached the required sample size. A total of 390 re-
sponses were recorded during the survey period. Out of which, 386 re-
sponses were found to be valid and subjected to analysis. The survey link
was designed in such a way that only one response could be generated
through one device, and no information that could identify the partici-
pants was collected to maintain anonymity. The present study complies
with the regulations of the Institutional Ethical Committee (Human
Studies) of Pondicherry University and the ethical standards laid down in
the Declaration of Helsinki were followed wherever applicable.

3.1. Measures

3.1.1. Nature relatedness
The shorter version of ‘Nature Relatedness Scale’ was used that

measured an individuals' subjective connectedness to the natural envi-
ronment on a 6-item scale (for example, “I feel very connected to all
living things and the earth”; Pearson’s r¼ 0.80, Cronbach’s α¼ 0.76). We
preferred the short version scale since our study nature involved evalu-
ating connectedness components in place of environmental attitudes.
Moreover, the shorter version represented similar associating patterns
among happiness and other environmental constructs to that of the
longer version (Nisbet and Zelenski, 2013). Every item on the nature
relatedness scale is rated on a five point Likert scale ranging between
strongly disagree (1) to strongly agree (5). The higher the score repre-
sents higher nature relatedness of the individual.

3.1.2. Mental wellbeing
‘Short Warwick-Edinburgh Mental Well-Being Scale (SWEMWBS)’

was used to assess the participants' mental wellbeing based on a 7-item
scale (for example, “I have been feeling optimistic about the future”;
Pearson’s r¼ 0.80, Cronbach’s α¼ 0.83). The shorter version of the scale
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was found to be largely free of bias, easy to complete and provided
credible mental wellbeing measures (Stewart-Brown et al., 2009). Par-
ticipants were asked to express their feeling over the past two weeks on a
five-point Likert scale ranging between “none of the time, rarely, some of
the time, often and all of the time”. The higher scores represent higher
level of mental wellbeing whereas the total scores range from 7 to 35.

3.1.3. Socio-demographic factors
Participants provided key particulars on their socio-demographic

characteristics including age, gender, locality, religion, marital status,
educational status, employment status and political ideology.

3.2. Sample characteristics

The average age of the participants was 24.90 years (SD ¼ 5.363)
with 57.8% of them being below 25 years of age. Among the survey
participants, 61.7% were females, with 46.4% of them hailing from
urban areas. Subsequently, 65.5% of the total participants belonged to
the Hindu religion while 81.1% of them were reported single and 43% of
them completed their master’s degree. The participants' overall
employment status showed 38.6% of them were students (alongside
14.8% of research scholars), followed by 30.6% of them being employed.
Interestingly, 31.6% of the participants 'did not have an idea' of their
political ideology, whereas 23.3% of them 'preferred not to reveal' their
political ideology. Analysis of the data also revealed that majority 348
(90.2%) of the participants exhibited higher nature relatedness and 38
(9.8%) of them exhibited lower nature relatedness during the pandemic.
In further, most of the participants, 224 (58.0%), showed moderate
mental wellbeing during the pandemic, whereas 138 (35.8%) observed
higher mental wellbeing, and only 24 (6.2%) reported poor mental
wellbeing (Table 1).

3.3. Data analysis

IBM SPSS version 20 was used to carry out the statistical analyses of
the study data. Initially, the descriptive statistics of the study variables
were examined and then the tests for assumptions were performed in
order to run the inferential statistics. Skewness and kurtosis values were
inspected along with histogram representation that revealed approxi-
mate normal distribution of the data. Test for Outliers performed
using box plots revealed no significant outliers and the homogeneity
of variances in the data assessed using Levene’s tests met the
assumption. The statistical significance for all the above tests was set at
5% (p < 0.05).

Based on the fulfillment of the assumption criteria, one way ANOVA
and independent t tests were employed to determine the association
between nature relatedness and other socio-demographic characteristics.

Association between mental wellbeing and nature relatedness was
assessed using Zero-order correlation test along with that simple
regression was performed to test nature relatedness as a predictor of
mental wellbeing across the given sample. In addition, hierarchical
regression analysis was performed to control the effects of age and
gender on the relationship between mental wellbeing and nature
relatedness.

Analysis of Moderation was carried out using ‘PROCESS Model 1 -
Version 3.5’ (Hayes, 2017) to test whether age and gender acted as sig-
nificant moderators of the association between mental wellbeing and
nature relatedness.

4. Results

4.1. Association between socio-demographic characteristics and nature
relatedness

The independent sample t-test identified significant differences be-
tween female and male participants in their nature relatedness scores, t



Table 1. Descriptive statistics of socio-demographic and scale variables.

Variables
(N ¼ 386)

Categories Frequency Percent NR Score

M SD

Nature Relatedness
(Mean – 23.03; SD – 3.39)

High (19–30) 348 90.2 23.72 2.78

Low (6–18) 38 9.8 16.76 1.55

Mental Wellbeing
(Mean – 23.65; SD – 4.30)

High (26–35) 138 35.8 27.98 2.24

Moderate (17–25) 224 58.0 22.00 2.13

Poor (7–16) 24 6.2 14.17 1.83

Age (Mean – 24.90yrs) Below 25 years 223 57.8 22.86 3.33

25 years & Above 163 42.2 23.28 3.47

Gender* Female 238 61.7 23.33 3.31

Male 148 38.3 22.56 3.47

Locality Rural 108 28.0 23.21 3.40

Urban 179 46.4 23.04 3.53

Semi-Urban 99 25.6 22.84 3.13

Religion Hinduism 253 65.5 23.03 3.35

Islam 23 6.0 22.87 3.06

Christianity 37 9.6 22.57 3.35

Other 9 2.3 22.78 5.17

Prefer not to say 64 16.6 23.42 3.45

Marital Status Single 313 81.1 23.10 3.34

Married 69 17.9 22.65 3.66

Separated/Divorced 4 1.0 24.25 1.71

Educational Status Bachelor’s degree 147 38.1 22.58 3.58

Master’s degree 166 43.0 23.26 3.13

MPhil 13 3.4 24.16 3.21

PhD Scholar 60 15.5 23.30 3.65

Employment Status* Student 149 38.6 22.93 3.36

Research Scholar 57 14.8 23.47 3.58

Employed 118 30.6 23.02 3.38

Unemployed 40 10.4 23.88 3.22

Home maker 22 5.7 21.13 2.93

Political Ideology** Very Liberal 80 20.7 24.03 3.15

Slightly Liberal 52 13.5 22.81 2.92

Slightly Conservative 31 8.0 22.61 3.65

Very Conservative 11 2.8 24.72 3.55

No Idea 122 31.6 22.26 3.53

Prefer not to say 90 23.3 23.28 3.31

*p < 0.05; **p < 0.01.
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(384) ¼ 2.18, p < .05. Females (M ¼ 23.33, SD ¼ 3.31) were found to
have higher nature relatedness than males (M ¼ 22.56, SD ¼ 3.47).

The one-way ANOVA results revealed statistically significant differ-
ence between the groups of employment status in relation to the nature
relatedness of the participants. However, the difference between the
groups in their mean scores was relatively minimal. Evaluation of pair-
wise differences using Tukey post hoc test revealed that the nature
relatedness of the research scholar (M¼ 23.47, SD¼ 3.58, p¼ 0.046) and
unemployed (M ¼ 23.87, SD ¼ 3.22, p ¼ 0.019) groups was significantly
higher compared to the homemaker group (M ¼ 21.14, SD ¼ 2.93).
However, there was no significant differences between any other groups
(Table 2).
Table 2. ANOVA results of nature relatedness and employment status association.

Variable Student Research Scholar Employed

M SD M SD M

Nature Relatedness 22.94 3.36 23.47 3.58 23.01

*p < 0.05.
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Similarly, ANOVA results identified statistically significant difference
among the groups of political ideology in regard to the nature relatedness
of the participants; and the actual difference in the mean scores between
groups was quite small. The pairwise comparisons evaluated using Tukey
post hoc test identified that the nature relatedness score of participants
with ‘Very Liberal’ ideology (M ¼ 24.02, SD ¼ 3.15, p ¼ 0.004) was
significantly higher compared to those who had ‘No Idea’ of their polit-
ical ideology (M ¼ 22.26, SD ¼ 3.53). However, there found no statis-
tically significant differences between any other groups of political
ideologies of individuals (Table 3).

Otherwise, test results of comparison found no significant differences
among the other socio-demographic characteristics of age, locality,
Unemployed Home maker F (4,381) ƞ2

SD M SD M SD

3.38 23.88 3.22 21.14 2.93 2.65* 0.03



Table 3. ANOVA results of nature relatedness and political ideology association.

Variable Very Liberal Slightly Liberal Slightly Conservative Very Conservative No Idea Prefer Not to Say F (5,380) ƞ2

M SD M SD M SD M SD M SD M SD

Nature Relatedness 24.03 3.15 22.80 2.92 22.61 3.64 24.73 3.55 22.26 3.53 23.28 3.31 3.52** 0.04

**p < 0.01.

Table 5. Regression analysis of nature relatedness on mental wellbeing.

Predictor
Variable

R Std.Beta
Value

t – value R2 Adjusted
R2

F
(1,384)

Nature
Relatedness

0.219** 0.22 4.39 0.048 0.045 19.29***

***p < 0.001.

Table 6. Regression analysis showing age, gender and nature relatedness as
predictors of mental wellbeing.a

Predictors Cumulative Simultaneous

R2-change F-change B p VIF

Step1

Age 0.02 F (2,383) ¼ 3.45* 0.10 0.043 1.019

Gender 0.08 0.11 1.029

Step 2

Nature
Relatedness

0.05 F (1,382) ¼ 19.97** 0.22 <.001 1.016

*p < .05, **p < .001.
a n ¼ 386.
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religion, marital status and educational status of the participants in
respect to their nature relatedness scores.

4.2. Relationship between nature relatedness and mental wellbeing

Zero-order correlation between nature relatedness and mental well-
being was found to be positive and significant correlated (r ¼ 0.219, p <
.001). Test of simple linear regression observed that Nature relatedness
significantly predicted Mental Wellbeing indicating a significant role in
enhancing mental wellbeing of the participants during the pandemic.
Moreover, the R2 ¼ 0.048 depicted that nature relatedness explained
4.8% of the variance of mental wellbeing (Tables 4 and 5).

The overall regression model tested using hierarchical regression
analysis predicted 7% of variance in mental wellbeing (R2 ¼ 0.07, F
(3,382) ¼ 9.07, p < .001, VIF <3). Age and gender predicted 1.3% of
variance in mental wellbeing. However, only age was found to be a sig-
nificant predictor of mental wellbeing among them. After controlling for
age and gender, the step two predicted approximately 5% of variance in
the mental wellbeing, revealing that higher nature relatedness scores
being associated with greater mental wellbeing (Table 6).

4.3. Gender and age as moderators

Moderator analysis performed using ‘PROCESS Model 1 - Version 3.5’
of Andrew Hayes, sought to investigate whether the association between
mental wellbeing and nature relatedness was moderated by age and
gender of the participants. The interaction effect of moderation analysis
was found to be insignificant, b ¼ 0.02, 95% CI [�0.24, 0.27], t ¼ 0.127,
p > .05. Hence the association between nature relatedness and mental
wellbeing was neither moderated by gender nor by age of the partici-
pants; b ¼ 0.01, 95% CI [�0.006, 0.028], t ¼ 1.23, p > .05.

5. Discussion

In the present study, using an online survey sample from India, we
worked onto evaluate the differences in nature relatedness scores among
various socio-demographic characteristics and examined the association
between nature relatedness and mental wellbeing without controlling for
any of the socio-demographic factors. Later, we considered gender and
age to be the moderators of the relationship between mental wellbeing
and nature relatedness and not otherwise any other socio-demographic
variables.

As an outcome, individuals with higher nature relatedness were
found to be female, unemployed, research scholars, and possessing very
liberal political ideology. Moreover, nature relatedness predicted mental
wellbeing in a significantly positive way. When assessed for potential
moderators, neither gender nor age influenced the relationship between
nature relatedness and mental wellbeing. We tried to provide some
possible explanations for our findings.
Table 4. Correlation analysis for nature relatedness on mental wellbeing.

Variable N M SD 1 2

1. Nature Relatedness 386 23.04 3.39 -

2. Mental Wellbeing 386 21.61 3.48 .219*** -

***p < 0.001.
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5.1. Gender

Our finding that females were observed to have higher nature relat-
edness appears to be similar to studies in general that reported significant
women-nature associations (Cartwright and Mitten, 2017; De Beauvoir,
1989). This women nature inclination can be due to the stereotypical
perception that women are sensitive to nature and its components and
can have possible support with theories that propose ‘people giving a
female face to nature to subdue the difficulties facing from nature and to
encourage a sense of harmony with the natural world’ (Roach, 2003).
Meanwhile, multiple studies reported a greater environmental concern
for women than men with nature connectedness as a strong moderator
(Gifford and Nilsson, 2014; Milfont and Duckitt, 2004).

5.2. Employment status

Considering the significant difference in the employment status, our
findings are in contrast to the results from a prior study that established a
lack of significant association between employment status and connec-
tion to nature (Cartwright and Mitten, 2017).

Our finding that greater nature relatedness score for unemployed
is in line with a recent study that reported a higher nature relatedness
score for individuals at ‘no work’ compared to that of individuals
involved at ‘full-time work’ (Dean et al., 2018). Possible claim for this
can be due to the fact that unemployed individuals get more leisure
time and can spend more of the time performing nature-based ac-
tivities (for example; gardening, volunteering for a nature based NGO,
going for a walk in a park whenever they want to, planning a short
trip often to nature places etc.). Since these involve utilisation of time
by the individuals, we recommend future research to focus on nature
relatedness among working and non-working persons with more
possible area of investigating, “How these unemployed/no work in-
dividuals spend most of their time?” This can open new pathway of
research into understanding nature-person connection as unemployed
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individuals spending their quality time in binge watching and playing
video games may have lesser nature relatedness compared to those
utilizing their time into gardening, volunteering for nature
programmes.

Meanwhile, the higher score for research scholars compared to
homemakers can be because of research scholars having a probability of
working in a similar research domains related to environment such as
environmental psychology, environmental economics, and any forms of
science domains. This is less likely to happen for homemakers. We shall
support this claim through previous studies that tend to report greater
environmental knowledge and awareness for science students compared
to that of non-science students (Ai Lin, 2004; Jannah et al., 2013).
Therefore, future studies can take up this idea and try to investigate
nature relatedness of research scholars working in different domains of
research.

Although, we found females having more nature relatedness than
males, the lesser nature relatedness score for homemakers (all of them
identified to be women in the sample), in particular, may be due to the
perception that women lack opportunities/sometimes restrict themselves
from spending time outdoors and in other nature-related activities
(Lovelock et al., 2016; Thompson et al., 2008). Often, the reason behind
women staying indoors may be a result of inadequate facilities, knowl-
edge about places, lack of leisure time combined with safety related
concerns (Jorgensen et al., 2002; Shores et al., 2007). Reasoning with
specific to Indian cultural context, the outdoor connection of women tend
to be a multilayered space and involves inequalities in gender relation,
power and control (Sharma-Brymer, 2018). Notably, the prevailing social
and gender-specific norms andmedia representations of gender, typically
in terms of cultural stereotypes, may also resist women from participating
in nature-based recreation activities and defy them from spending time
outdoors with nature.

5.3. Political ideology

Consequently, significant association between political ideology and
nature relatedness of the individuals revealed that the individuals pos-
sessing ‘very liberal’ ideology reported higher nature relatedness score
than those who had ‘no idea’ of their political ideology. The possible
reasons supporting higher nature relatedness among ‘very liberal’ in-
dividuals can be because they believe in and support environmental
regulations, intervention from governments involving innovative action
and policy changes towards safeguarding environment degradation.
These beliefs are unlikely among individuals with ‘no idea’ of their po-
litical ideology.

Our findings are in line with previous studies that reported associa-
tion between political ideology and other forms of environmental con-
structs such as environmental concern, environmental behavior and
environmentalism (Cruz, 2017; Roth and von Collani, 2007; Wuertz,
2015). However, there found no prior studies that evaluated the rela-
tionship between political ideology and nature relatedness. We have
tried to address this research gap through our findings and suggest future
researchers to further work on to replicate the association between po-
litical ideology and nature relatedness exploring its relevance across
cross-cultural and different political contexts.

5.4. Nature relatedness and mental wellbeing during the pandemic

The current study results direct a positive effect of nature relatedness
on the mental wellbeing of the general Indian population during the
COVID-19 pandemic. The individuals with stronger relatedness to nature
observed greater mental wellbeing. Our findings are in consistent with
the meta-analysis studies that observed similar results of stronger
eudaimonic and hedonic wellbeing for individuals with higher
connectedness to nature (Capaldi et al., 2014; Pritchard et al., 2020),
thus adding substantial evidence to the overall nature-wellbeing
constructs.
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However, an important question here is; Whether the subjective
connectedness to nature decreased the adverse effects of pandemic on the in-
dividuals resulting in higher mental wellbeing? The answer is ‘yes’ and this
may be due to the reason that individuals during the pandemic lockdown,
acquired more leisure time andmay have administered most of their time
in nature. A recent study asserted this assumption by reporting that
people were performing nature-based activities more than their usual
way during the pandemic time (Haasova et al., 2020), and this span of
contact with the natural surroundings could have helped individuals in
enhancing their nature relatedness (eg., Nisbet et al., 2019). In addition,
on the other hand, past studies reported that individuals with stronger
nature relatedness perform nature-based activities and spend more time
with nature than usual despite external environmental constraints
(Arendt and Matthes, 2016; Clayton, 2003).

These acts of exposure to natural spaces may have provided in-
dividuals with restorative benefits of power from natural components
(Collado et al., 2017; Hartig et al., 2014) and pushed them to be nature
protective and self-protective (Clayton, 2003). Most importantly after all,
the individuals with higher sense of connectedness to nature perceived
the pandemic to be a more positive one than others (Haasova et al.,
2020).

On a whole, these aspects of utilizing leisure time to be with nature
during the lockdown, and taking the benefits out of nature involvement
andmaintaining positive pandemic sense can all be a reason for increased
nature relatedness and decreased adverse effects of the pandemic
resulting in greater mental wellbeing of the population.

However, we suggest future researchers to involve in a detailed
investigation of the leisure time activities during the pandemic and its
effect on nature relatedness and various health related factors. In addi-
tion, more conscience should be given towards studying the exposure to
natural environments during similar pandemic situation and the risking
of individuals' health and safety compliance due to the infringement of
the pandemic measures.

It is unclear why age and gender did not tend to moderate the rela-
tionship between nature relatedness and mental wellbeing despite pre-
vious researches found their association with environmental norms,
attitudes, and behaviors (e.g., F�elonneau and Becker, 2008; Pinto et al.,
2011). However, our findings are in conformity with the past
meta-analytic research that reported no moderation of gender and age in
the association between happiness and nature connectedness (Capaldi
et al., 2014). We suggest further research has to be focused on age and
gender as moderating variables in investigating their association be-
tween nature relatedness and wellbeing as well as health related
constructs.

Meanwhile, some studies reported no or lesser significant relationship
between nature connection and wellbeing of the individuals (Nisbet
et al., 2020; Schwarzmüller-Erber et al., 2020). Therefore, on a serious
note, we are trying to imply that although the person-nature connection
is imperative in building one's personal wellbeing that alone cannot stand
across the life’s journey of a person in lending positive benefits. There
may be other enervating social and cultural factors such as poverty,
oppression, discrimination, stereotypes, addiction, substance use and
lack of access to spaces and opportunities, that can stress negative in-
fluence on the wellbeing of the individuals and community (McCormick,
2000; Nisbet, 2011). Future researchers have to consider these factors
into account while studying nature's influences on the mental wellbeing
of individuals or a community during a pandemic scenario.

Studies have reported significant association among nature related-
ness, environmental concern and environmental behavior, extending
their scope beyond personal wellbeing and marching towards environ-
mental wellbeing. Thus, further examination of the relationship between
these personal and environmental variables during times of pandemic is
also important. This shall pave a way forward in understanding the
person-nature connection deeper and assist in gaining more knowledge
on individuals’ response to the natural crisis, and prepare them for the
same.
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The present study focused onto examine the state and association
between nature relatedness and mental wellbeing by collecting data at a
single point in time (i.e., during the peak of the first COVID-19 wave;
September 2020). Because of the aforementioned study nature, the effect
of continuing pandemic and the impact of successive COVID waves on
both nature relatedness and mental wellbeing were not incorporated into
the study. However, considering their significance, we strongly recom-
mend future researchers to adopt a longitudinal study design and collect
data at different time points (ie, between the consecutive COVID waves
and or between peak and normal time of the COVID waves). By doing so,
shall help in bringing out the differences in mental health and nature
related concerns among the general population at various time intervals
and add more knowledge on human actions during similar health related
emergencies.
5.5. Limitations

The present study is limited to individuals using a smartphone, laptop
and other electronic gadgets. Moreover, the data obtained were confined
to people who understand English and use social media platforms.
Therefore, this study is a representation of literate people, and the results
could not be generalized to the entire population of the country. The
results may differ among the illiterate and with the individuals who do
not understand the English language.

6. Conclusion

The present study results become the first of its kind in revealing the
level of nature relatedness and its influence on the mental wellbeing of
the Indian population during the pandemic. Ultimately, no doubt the
COVID-19 pandemic has provoked a crisis in the human population and
simultaneously acted a fortune on the natural environment. Restoring
person-nature connection may act as a preparedness strategy against any
such pandemic in the future and promote societal wellbeing and eco-
nomic growth without hurting nature's flourishment. However, in order
to perform the strategy, a higher level of attention and responsibility has
to be given to creating immediate green and blue spaces and in the
prompt expansion of urban nature. As an outcome, these shall help in-
dividuals to escape home confinement, maintain social contact, provide a
sense of connection to the outer world and enjoy significant wellbeing
effects during similar lockdown times.

With due respect to that, imparting environmental education,
increasing nature exposure during childhood, and having minimum
current nature exposure for adults shall strengthen the person-nature
connection. However, future research must focus on designing emer-
gency nature-based pandemic interventions and provide enough support
to overcome the mental health problems caused during the COVID-19
and similar pandemics in future.
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