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ABSTRACT

Connectedness to Nature represents a growing area of interest in the latest years because it could have implications in human behavior.
In addition, another type of implications studied in people have been the sounds of birds. The aim of this literature review was to
analyze the state of knowledge about Connectedness to Nature and birds, as well as its link with variables related to well-being to
identify gaps and directions for further research. We reviewed 41 papers published between 2011 and 2021. Papers were found in 29
journals with studies from 16 countries. Eighty-five percent of the papers used an experimental design and there is a trend of
increasing publications over time. Our results show that Connectedness to Nature is linked to variables related to well-being, and the
presence of birds (or their perception) contributes to explain the relationship. Therefore, more research on the subject is needed
because there is evidence that contradicts some findings. Also, research is needed in different bird species, sounds, different cultures
and local contexts, thus, it is necessary to study rural and urban areas. In addition, research is needed in children and teenagers who
have been very little represented. Finally, it is necessary to have more information from Latin American countries as they represent
the most diverse in bird species and to be able to compare with more studied regions like Europe and North America.

Keywords: connectedness to nature, well-being, birds, nature’s contribution to people, literature review.

RESUMO

A conexdo com a natureza representa uma darea de interesse crescente nos ultimos anos, pois poderia ter implicagdes no
comportamento humano. Além disso, outro tipo de implicagcdes estudadas nas pessoas tém sido os sons das aves. O objetivo desta
revisdao da literatura foi analisar o estado do conhecimento sobre a Conectividade com a Natureza ¢ as aves, bem como sua ligacio
com variaveis relacionadas ao bem-estar para identificar lacunas ¢ dire¢des para pesquisas posteriores. Revisamos 41 artigos
publicados entre 2011 e 2021. Foram encontrados artigos em 29 periédicos com estudos de 16 paises. Oitenta e cinco por cento dos
artigos utilizaram um desenho experimental e ha uma tendéncia de aumento das publicagdes ao longo do tempo. Nossos resultados
mostram que a conexao com a natureza estd ligada a variaveis relacionadas ao bem-estar, e a presenca de aves (ou sua percepcio)
contribui para explicar a relagdo. Portanto, mais pesquisas sobre o assunto sao necessarias porque ha evidéncias que contradizem
algumas descobertas. Além disso, a pesquisa é necessaria em diferentes espécies de aves, sons, diferentes culturas e contextos locais,
portanto, é necessario estudar as areas rurais e urbanas. Além disso, a pesquisa é necessaria em criangas e adolescentes que tém sido
muito pouco representados. Finalmente, é necessatio ter mais informacoes dos pafses latino-americanos, pois eles representam as
mais diversas espécies de aves e poder comparar com regides mais estudadas como a Europa e a América do Norte.

Palavras-chave: conexao com a natureza, bem-estar, aves, contribuicdo da natureza as pessoas, revisio literaria.

1. Introduction

It is well known that people derive various benefits from nature (ecosystem services), which are directly
related to well-being (Diaz et al. 2015). In addition, conceptual frameworks have been proposed to understand
the interactions between different variables and explain these benefits (Tzoulas et al. 2007; Remme et al. 2021).
In 2017, the Intergovernmental Science-Policy Platform on Biodiversity and Ecosystem Services IPBES) used

the ecosystem services concept towards Nature's Contributions to People (INCP), leaving three major groups:
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Material NCP, Non-material NCP and Regulating NCP (Dfaz et al. 2018). However, a decline is reported in 14
of the 18 NCP since 1970, in which human activities have had a worldwide impact, influencing the loss of
terrestrial, freshwater and marine ecosystems (IPBES 2019). Furthermore, it is known that urbanization
processes are related to the deterioration of people's quality of life (Lecic-Tosevski 2019). This is worrying on
a global scale, given that 55% of the wotld's population currently lives in urban areas and is expected to grow
to 68% by 2050 (Naciones Unidas México 2020).

Physical and psychological experiences are Non-material NCP that recognize the importance of spending
time outdoors in nature, as well as wildlife (birds) watching (Diaz et al. 2018). These can help increase the
Connectedness to Nature (CTN; Zayas 2019), which is a trait that is defined as the way in which people feel
emotionally connected with nature (Mayer & Frantz 2004). It has been found that CTN has repercussions on
people’s health, well-being and behavior (Colléony et al. 2020). For example, a research conducted by Dushkova
et al. (2021) reported negative mental health impacts from the COVID-19 pandemic (depression, insomnia,
panic attacks, increased stress levels, etc.) in a study conducted in Russia (n = 216, women = 72.7%, 20-40
years old) and Australia (n = 110, female = 61%, 40-45 and 65 years old), at the same time it even concluded
that people perceived benefits towards mental well-being as one of the very important aspects of contact with
nature greater than physical well-being. With respect to well-being, it is considered to be a multidimensional
concept (OECD 2017), which includes biological, sociological, economical, environmental, cultural and
political aspects (Tzoulas et al. 2007) and can be understood as “a state of the human being that arises when
good health is maintained (physical and mental), social relationships of trust and cooperation are established,
and individuals and groups can act to pursue their goals so that they are satisfied with their lives” (Ayala-
Azcarraga et al. 2019, p.28).

A study in Canada (n = 100, female = 58, male = 41, unspecified = 1; M4, = 19.58, §D= 3.29) by Nisbet
et al. (2019) reported that some aspects that promote a negative mood like traffic, noise and pollution can at
the same time inhibit CTN and that mindfulness meditation in nature can increase CTN and at the same time
reduce negative moods. Likewise, Nisbet et al. (2020) reported in an investigation in Canada (n = 102, M., =
61.56, §D = 9.71) that CTN is related to more positive moods and that people who live near trees perceive
better mental health as well as a higher CTN.

Additionally, to the mentioned afore several studies have shown that a higher CTN is associated with
greater pro-environmental behavior (Héyrinen & Pynnénen 2020). Rosa et al. (2018) conducted a study in
Brazil (n = 224, 140 female, 84 male, M., = 23.64, D = 5.96) where they related in a positive way CTN and
some behaviors that people identify as beneficial for the environment. Other studies have identified those
experiences in nature during childhood influence the development of CTN (Theimer & Ernst 2012; Mustapa
et al. 2019; Colléony et al. 2020).

In the same way, the presence of birds has been related to an improvement in people’s well-being (Ferraro
et al. 2020). Methorst et al. (2020) found that the greater the richness of bird species present at a site the higher
life satisfaction is reported by people in a study in 26 countries in Europe (n = 26 000). Likewise, Hepburn
etal. (2021) found that bird diversity can help increase people's satisfaction where they live in a study in Canada
(n = 1035). In a study in England (n = 266, 56% female, 44% male) Jorgensen et al. (2007) reported resident's
satisfaction of nearby nature that can be observed in their streets where birds and wildlife were the most valued
response by people. In another study in Australia (n = 447, 65.7% female, 14-81 years, M., = 52), Schebella et
al. (2017) found that the word birds had the highest frequency of mention as one of the top loved elements of

favorite outdoor sites.
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On the other hand, the relationship of birds with CTN has been reported. Cox and Gaston (2016) found
in a study in England (n = 331, 60% female, 40% male, adults) that people feel a higher CTN when they feed
birds in the green areas of their homes as they feel more relaxed when they can observe birds in their gardens.
Similarly, Cox and Gaston (2015) found in a study in England (n = 3306, 60% female, 40% male, adults) that
people reported higher CTN when they could see and identify more bird species. Hammond (2020) found in a
study in the United States that Bird Feeders are effective in increasing CTN in adults/parents (n = 234) but
observed no effect in children (n = 200, 11-12 years). Regarding pro-environmental behavior, Larson et al.
(2018) found in a study in the United States (n = 640) that Birdwatching contributed to pro-environmental
behavior as it was observed to influence the meaning people assigned to places.

Studies explaining the relation between connection to nature and birds show different approaches, from
bird species richness (Methorst et al. 2020; Hepburn et al. 2021), motivations to wild birds feeding (Cox &
Gaston 2016; Clark et al. 2019), reducing stress (Ratcliffe et al. 2013; Bitterman & Simonov 2017), perceived
restorativeness (Ratcliffe et al. 2016; Zhao et al. 2018; Fang et al. 2020; Zhu et al. 2020), human health (Depledge
et al. 2011; Buxton et al. 2021) and CTN (Darryl 2011; Cox & Gaston 2015).

The aim of this literature review was to analyze the state of knowledge about CTN and birds, as well as its
link with variables related to well-being to identify directions for further research.

2. Methods

Literature review was carried out using principles of Systematic Literature Review (SLR) (Mengist et al.
2020; Page et al. 2021). SLR uses methods with ordered procedures to collect and synthesize information to
answer a research topic (Page et al. 2021), it follows four basic steps: search strategy, inclusion and exclusion

criteria, synthesis and analysis (Mengist et al. 2020).

2.1 Data source and search strategy

We included studies with participants in any age and gender as well as interventions related with birds and
any kind of measurement tool for CTN or well-being. We searched for documents in English and Spanish. All
outcomes were included.

An electronic literature search was conducted following the databases SCOPUS, PubMed, SciELO and
other sources like google scholar and reference section.

Scientific papers were selected from a 10-year period. To get the most recent information, literature
published between 2011 until March 26™, 2021, was included.

We reviewed whole documents to search relationships between birds and CTN or well-being, which was
the main criterion. Papers without this relationship were not included. We included into the analysis qualitative

or quantitative approaches. We excluded gray literature, book chapters and presentations.

2.2 Inclusion and exclusion ctiteria

Inclusion criteria were keywords used for CTN and its main synonyms: nature connectedness, nature
relatedness and connection to nature (Hiyrinen & Pynnonen 2020); birds, songbird, birdsong; and well-being,
pro-environmental behavior, environmental behavior, environmental education, relational values, biospheric
values, nature experience. We selected papers with these words in title, abstract or similar keywords. In addition,
we reviewed the reference section in each document to identify other relevant papers. We got 119 scientific

papers. We removed duplicate records and then excluded others for not meeting the eligibility criteria (Figure

1.
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2.3 Data collection

From the review of the identified records we selected the following variables: year of publication, authors,
measurement scale, measurement tool, study population, journal, country and approach. We used a frequency
analysis to know the number of papers related with the variables. All information was analyzed in an Excel
spreadsheet. Articles were screened first by title and abstract and then at the full-text level to ensure that they

met the eligibility criteria.

3. Results

Our systematic literature review identified 41 papers for analysis (Figure 1).
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v

Full-text articles included in the review
(n=41)

Figure 1. Own elaboration based on Moher et al. 2009.

Three categories were established in which papers addressed the following approaches: (1) well-being
including subthemes like mental health, stress, (2) CTN and (3) environmental behavior. Of the total number
of papers, 32% have a focus on well-being, 31% on CTN, 15% on mental health, 14% on pro-environmental
behavior and 8% on stress, and it is necessary to consider that several papers fall into more than one

classification.
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3.1 Journals

Publications were found in 29 journals, of which 18 (62%) are part of the Journal Citation Report Index
(JCR). From the total, 45% of the publications were written in 6 journals: “Journal of Environmental
Psychology” (10%), “Frontiers in psychology”, “Applied Environmental Education & Communication”,
“PLOS ONE”, “International Journal of Environmental Research and Public Health” and “Ecological

economics” (7% each).

3.2 Country interest

Countries in which the research on the subject has been carried out were identified to analyze in which
contexts the information is focused. All studies have been published in 16 countries apart from one that used
a continental scale in Europe (Methorst et al. 2020). Seventy-six percent of the information is concentrated in
six countries: United States (24%), England (19%), Australia (12%), China (9%), New Zealand (7%) and Japan
(5%).

3.3 Measurement methodology

Eighty-five percent of the papers used an experimental design, while 15% used a non-experimental design.
The most used methodology to measure CTN (Table 1) was The Nature Relatedness Scale (Nisbet et al. 2009).
In the same way, the most used methodology to measure well-being was qualitative, self-reported method
(Table 1). Some of the instruments for measuring well-being variables that papers report are: "subjective
happiness and life satisfaction as components of subjective well-being" (Hepburn et al. 2021; p. 7), "self-
reported well-being was measured as perceived psychological restoration" (Ferraro et al. 2020; p. 3),
"assessment of people's self-reported life-satisfaction as a measure of subjective well-being" (Methorst et al.
2020; p. 2), well-being measured three items “whether participants felt (i) energized and full of life, (ii) relaxed
and restored, and (iii) good about life" (Massingham et al. 2019; p. 832), etc.

3.4 Year of publication and population study

There is a trend of increasing publications over time on the subject. In the last three years (2018-2020),
56% of the information is concentrated. On the other hand, the adult population is the most studied in the
reported papers (Table 1). Of the total number of reviewed papers, 83% addressed an adult population, while
only 7% addressed an adolescent population and 10% addressed a child population.
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Table 1. Measurements of Connectedness to Nature and Well-Being
Measurement scale Measurement tool Population of study
# | Date | Authors WB related Country o
CTN WB Participants Age Gender
CTN measurements
Nature Relatedness o ] ] ) ) ) ]
Hepburn et Subjective happiness, life | 2 items, 5-point | 3 items, 7-point
1 (2021 Scale (Adapted from Canada 1035 Adults -
al. ) satisfaction scale scale
Nisbet et al. 2009)
Perceived
Restorativeness 19 items, 7-point )
2 {2020 | Ferraro et al. - - United States 665 Adults -
Soundscape Scale (Payne scale
2013)
CTN (Stern et al. ] ) 234 Adults
21 items, 9-point
2008); Nature ) ) Child
3 [2020| Hammond related Scal - scale;7 items, 5- - United States fidren -
elatedness Scale
) point scale 200 (1112
(Nisbet et al. 2009)
years)
Nature Relatedness Spiritual well-being, ] ) ) )
] ) 21 items, 5 point | 2 items, 5-point )
4 12020 | Leong et al. Scale (Nisbet et al. mental and emotional Singapore 879 Adults -
) scale scale
2009) well-being
Life-satisfaction: ) )
Methorst et ) ) 1 item, 10-point Europe (26
5 12020 - Quality of Life Survey - ) 43,636 Adults
al. scale countries)
(EQLS)
Nature Relatedness _ ) France 258
Colléony et ) 6 items, 5-point
6 | 2019 Scale (Nisbet & - - Israel 174 Adults
al. ) scale
Zelenski 2013) UK 309
Nature Relatedness ] ] Older
Freeman et ) 21 items,5 point
7 2019 Scale (Nisbet et al. - - New Zealand 72 adults (65-
al. scale
2009) 69 years)
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Measurement scale Measurement tool Population of study
# | Date | Authors WB related Country o
CTN WB Participants Age Gender
CTN measurements
Personal well-being
Nature Relatedness
Massingham (energized and full of life, | 3 items, 5-point | 3 items, 5-point
8 | 2019 Scale (Nisbet & Australia 427 Adults -
etal. relaxed and restored, scale scale
Zelenski 2013) )
good about life)
. . ) Children
Mustapa et | Adapted from previous 26 items, 4-point )
9 | 2019 ) - - Malaysia 760 (10-11 -
al. instruments of CTN scale
years)
Young
] ) adults 140
Connectedness to 13 items, 5-point
10 | 2018 | Rosaetal. - - Brazil 224 (M=23.64 | female, 84
Nature Scale scale
years, male
SD=5.96)
Nature Relatedness Older
van Heezik ] 21 items, 5 point
112018 Scale (Nisbet et al. - - New Zealand 72 adults (65- -
etal. scale
2009) 90 years)
) Adolescen
Enjoyment of Nature ] ] 200
) 10 items, 5-point ) ts (11-17
122017 | Zhang et al. Scale (Milfont & - - China 340 female,
scale years,
Duckitt 2010) 136 male
M=13.63)
. . 60%
Cox & ) ) 2 items, 5-point
13| 2016 Questionnaire - - England 331 Adults female,
Gaston scale
40% male
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Measurement scale Measurement tool Population of study
# | Date | Authors WB related Country o
CTN WB Participants Age Gender
CTN measurements
Adults
127
Nature Relatedness (18-26
] 21 items, 5-point female,
142016 | Sogaetal. Scale (Nisbet et al. - - Japan 255 years,
scale 120 male,
2009) M=20.1,
8 blank
SD=1.4)
. . 60%
Cox & ] ) 1 item, 5-point
15| 2015 Questionnaire - - England 331 Adults female,
Gaston scale
40% male
Adults
Inclusion of Nature in 1 item, series of ) (19-46
Arendt & ) Austria, 86%
16 | 2014 Self Scale (Schultz - overlapping - ) 175 years,
Matthes Alemania female
2002) circles M=22.25,
SD=3.06)
Goddard et Quality of life or emotional 1 item, open United
172013 - ] - ] ] 533 Adults
al. well-being question Kingdom
) Students
Children’s Connection
) (4th and
Theimer & to Nature Index )
18 | 2012 - - - United States 38 5th grade, -
Ernst (Cheng & Monroe high
19
2010)
school)
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Measurement scale Measurement tool Population of study
# |Date | Authors WB related Country o
CTN WB Participants Age Gender
CTN measurements

Adapted from
International Well- being
Connectedness to 14 items, 11 8 items, 11-point
192011 | Luck etal. Index (level of satisfaction Australia 1078 Adults -
Nature Scale (Mayer & point-scale scale

with living)
Frantz 2004)

CTN = Connectedness to Nature, WB = Well-Being, M = Mean, SD = Standar Deviation
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4. Discussion

It was possible to identify that CTN is linked to variables related to well-being. This is consistent with
Hepburn et al. (2021) where a relationship was observed between neighborhood satisfaction and the number
of nearby bird species, even when people rarely mentioned birds in their responses. Likewise, Luck et al. (2011)
reported a relationship between CTN and well-being.

The presence of birds (or their perception) contributes to explain the relationship between CTN and
variables related to well-being. This coincides with that reported by Ferraro et al. (2020) where bird diversity
perception influenced people's responses in such a way that the greatest restorative effects were related to
perceptions of bird diversity. Likewise, Leong et al. (2020) report that CTN influences the way people perceives
bird setvices/disservices. Similarly, it coincides with that reported by Methorst et al. (2020) in a study at larger
spatial scale, where they mention that bird species richness is associated with life satisfaction across 26 countries
in Europe.

However, there is also evidence that contradicts some findings. Hammond (2020) used bird feeders as an
instrument to increase CTN in people and found that with adults there was a response but not in children. On
the other hand, Hedblom et al. (2019) found no evidence that bird sounds help stress recovery. Therefore,

more research on the subject is needed.

4.1Journals and country interest

Regarding the journals that have addressed the research topic, the issue of CTN and its relationship with
well-being and presence of birds has been approached mainly from the area of psychology, since researchers
who are interested in the interrelationships between people and their surroundings publish in the Journal of
Environmental Psychology and people who are interested in psychological sciences also publish in Frontiers in
Psychology. The research topic has also been approached from the environmental education and health areas.
On the other hand, this also implies that the analysis of this topic has been limited in other areas of study.
Leaving as a need and opportunity to address issues such as the identification and strengthening of these topics
to contribute to better management and use of ecosystems, their biodiversity and their contributions to people,
in contexts of sustainability. Even more importantly, research is still pending to help integrate these kinds of
results into public policies for decision-making.

Countries of high-income economies (World Bank 2021) are represented in research about CTN, well-
being and birds. It coincides with the three major regions worldwide for spending on research and development
that countries allocate to science (Rivas-Castillo et al. 2020). America with the United States, Europe with
England and Southeast Asia with Japan and China. Once again, it remains to be understood these relationships
in underdeveloped countries such as Latin America, where about 60% of the terrestrial life of the planet is
present and its importance in avifauna is recognized (UNEP-WCMC 20106).

Possibly these links between well-being and connectivity with nature are greater in these environments,
given the prevailing biotic, cultural and ancestral diversity, however, their appreciation and recognition may be
less. In recent years, these countries have begun to recognize and evaluate NCP, nevertheless, it is reported that
cultural elements such as those addressed in this study still lack clear methodologies for their study.It is
important to analyze in which places and contexts the research in CTN and its relationship with presence of
birds is focused, since the generalizations about the results may be questionable because there is no

representation of different cultures, ages, genders, as well as socioeconomic contexts.
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4.2 Measurement methodology

Of the papers that used experimental design, 46% report measurements of CTN and/or WB. (Table 1).
Regarding the measurements of CTN, of the total number of papers that report them, 50% used The Nature
Relatedness Scale (Nisbet et al. 2009) or some adaptation of it. This is one of the scales considered the most
complete as it evaluates three aspects of the relationship with nature: cognitive, affective and physical. However,
the use of scales should be considered according to the target population, for the case of children (a very little
studied population) the use of other scales should be considered, for example the Inclusion of Nature in Self
Scale (Schultz 2002), which is a single-item graphic scale, which may be easier to understand and shorter to
apply. With respect to the methodologies to measure well-being, no study carried out a measurement of all the
aspects included in the concept (Ayala-Azcarraga et al. 2019), some variables related to it were used, where
most are self-reported. Some studies have used a physiological level of analysis, but it contradicts the evidence
since Hedblom et al. (2019) mentioned that there is no evidence that birds participate in recovery from stress.
Therefore, it is necessary to complement different measurements since the majority are self-reported.

The increase in these topic publications (56% in the last three years), can be related to the recent creation
of the NCP concept that emphasizes that culture is central to all of the links between people and nature, and
recognizes other knowledge systems, like those of local communities and indigenous peoples (Diaz et al. 2018).
Also considering that Nature underpins every person’s well-being and ambitions — from health and happiness
to prosperity and security (Dfaz et al. 2018).

4.3 Directions for future research

Although avifauna provide important direct and indirect benefits to people (Mahendiran & Azeez 2018),
in North America a decline in bird species has been observed since 1970 (Rosenberg et al. 2019), which
coincides with bird declines in other parts of the world (Sekercioglu et al. 2004; Hallmann et al. 2014; Inger et
al. 2014). In addition, the loss in bird species at the same time is changing the acoustic properties of soundscapes,
suggesting that one of the primary ways people maintain their connection to nature is also being lost and carries
implications for health and well-being (Morrison et al. 2021).

Therefore, it is necessary to have information from other regions like Latin American countries, which are
not being studied on this topic, at least not reported in this research with the keywords and the method used.
It is necessary to do and publish research in Latin American countries to be able to compare the results with
other countries and to be able to make generalizations of the results. In addition, further research is needed to
compare rural and urban areas to contrast different local contexts. Besides to the above, is required to
complement different types of measurements, self-reported and physiological, within the same study to have a
point of comparison between them, as well as comparing subjective with objective measures. Finally, it is
important to carry out this kind of research in children and teenagers, since it has been very little represented
in the studies.

Adults are the most studied group in the reported papers. It is required to be able to do more research in
this regard and replicate studies done in other populations (Soga et al. 20106). In addition, it is necessary to pay
attention to the decrease in the time that children (Soga et al. 2016) and adolescents (Zhang et al. 2017) are
spending in contact with nature as it may have repercussions in their CTN and the relationships it presents with
well-being and pro-environmental behavior, as well as it has been shown that experiences in nature at early ages
act as a trigger for time spent in nature during adulthood (Rosa et al. 2018). Also, this could have a significant

positive impact in the future, reflected in trained people to implement a better use and conservation of nature.
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Furthermore, research is needed on different bird species and sounds (LLeong et al. 2020, Zhu et al. 2020),
population and cultures as it has been observed that the meanings people associate with each bird species may
change in relation to cultural context (Ratcliffe et al. 2016). Furthermore, in some cases, people have reported
negative associations (aggressive behavior, fear, stressful sound) to certain bird sounds and have not been
considered to support stress recovery (Ratcliffe et al. 2013). Therefore, the cultural context should be
considered in the research, since based on this, there could be a difference in the responses.

At the same time, there is a need to incorporate gender differences of individuals in research as there is
contrasting evidence that birdsongs can support recovery from stress and gender difference could have an

influence on outcomes (Hedblom et al. 2019).

4.4 Limitations

Other literature may have been excluded because we used specific databases. We analyze English and Spanish

documents; thus, other language literature could be excluded.

5. Conclusions

It was possible to identify in the literature that CTN is linked to variables related to well-being and this
relationship can be explained (to some degree) by the presence of birds. There is also evidence that
contradicts some findings, so there is a need to continue studies and incorporate other populations in
different cultures, contexts and ages (children and adolescents), in addition to incorporating objective
measures to complement and contrast existing findings. Finally, to implementing studies with a more integral
and multidisciplinary approach (ecological, social/psychological and economic), that help to merge the
information into proposals that effectively contribute to decision-making aimed at the best use, management

and conservation of NCP.

Disclosure statement

The authors report there are no competing interests to declare.

References

Ayala-Azcarraga C, Diaz D, Zambrano L 2019. Characteristics of urban parks and their relation to user well-
being. Landscape and nrban planning 189:27-35. doi: 10.1016/j.landurbplan.2019.04.005.

Arendt F, Matthes ] 2014. Nature documentaries, connectedness to nature, and pro-environmental
behavior. Environmental Communication 10(4):453-472. doi: 10.1080/17524032.2014.993415

Bitterman N, Simonov E 2017. Multisensory design of pocket gardens for reducing stress and improving well-
being, performance and satisfaction. The Design Journal 20(sup1):S2418-S2425. dot:
/10.1080/14606925.2017.1352755.

Buxton RT, Pearson AL, Allou C, Fristrup K, Wittemyer G 2021. A synthesis of health benefits of natural
sounds and their distribution in national parks. Proceedings of the National Academy of Sciences 118(14):1-6. dot:
10.1073/pnas.2013097118.

Cheng JCH, Monroe MC 2010. Connection to nature: Children’s affective attitude toward nature. Environment
and Behavionr 44(1):31-49. doi:10.1177/0013916510385082

v.12,n. 1, 248-264. 2023 « p. 248-264. « DOI http://dx.doi.org/10.21664/2238-8869.2023v12i1.p 248-264.


https://doi.org/10.1016/j.landurbplan.2019.04.005
https://doi.org/10.1080/17524032.2014.993415
https://doi.org/10.1080/14606925.2017.1352755
https://doi.org/10.1073/pnas.2013097118

- Connectedness to Nature, Well-Being and Presence of Birds
260 f;&% Aracely Camacho-Guzman, Victor D. Avila Akerberg, Joel Martinez-Soto, Clarita Rodriguez-Soto,
= Rosa Patricia Roméan Reyes

Colléony A, Cohen-Seffer R, Shwartz A 2020. Unpacking the causes and consequences of the extinction of
expetience. Biological Conservation 251, 108788:1-9. doi: 10.1016/].biocon.2020.108788.

Colléony A, White R, Shwartz A 2019. The influence of spending time outside on experience of nature and
environmental attitudes. Landscape and nrban planning 187:96-104. doi: 10.1016/j.landurbplan.2019.03.010.

Cox DT, Gaston KJ 2015. Likeability of garden birds: Importance of species knowledge & richness in
connecting people to nature. P/oS one 10(11):1-14. doi: 10.1371/journal.pone.0141505.

Cox DT, Gaston, KJ 2016. Urban bird feeding: connecting people with nature. PoS ome 11(7):1-13. doi:
10.1371/journal.pone.0158717.

Clark DN, Jones DN, Reynolds SJ 2019. Exploring the motivations for garden bird feeding in south-east
England. Ecology and Society 24(1):26. doi: 10.5751/ES-10814-240126.

Darryl J 2011. An appetite for connection: why we need to understand the effect and value of feeding wild
birds. Enu 111(2):i-vii. Doi: 10.1071/MUv111n2_ED.

Depledge MH, Stone R], Bird W] 2011. Can natural and virtual environments be used to promote improved
human health and wellbeing?. Environmental science & technology 45(11):4660-4665. doi: 10.1021/es103907m.

Diaz S, Demissew S, Joly C, Lonsdale WM, Larigauderie A 2015. A Rosetta Stone for Nature’s Benefits to
People. PLoS Bio/ 13(1):1-8. doi:10.1371 /journal.pbio.1002040.

Diaz S, Pascual U, Stenseke M, Martin-Loépez B, Watson R, Molnar Z, ..... & Shirayama Y 2018. Assessing
nature's contributions to people. Science 359(6373): 270-272. doi: 10.1126/science.aap8826.

Dushkova D, Ignatieva M, Hughes M, Konstantinova A, Vasenev V, Dovletyarova E 2021. Human dimensions
of urban blue and green infrastructure during a pandemic. Case study of Moscow (Russia) and Perth
(Australia). Sustainability 13(8):1-24. doi: 10.3390/su13084148.

Fang X, Qiu L, Gao T 2020. Associations between perceived occurrences of different sounds and
perceived restorativeness in urban parks. In INTER-NOISE and NOISE-CON Congress and Conference Proceedings,
261(3):3449-3450.

Ferraro DM, Miller ZD, Ferguson LA, Taff BD, Barber JR, Newman P, Francis CD 2020. The phantom chorus:
birdsong boosts human well-being in protected ateas. Proc. R. Soc. B 287:1-9. doi: 10.1098/1spb.2020.1811.

Freeman C, Waters DL, Buttery Y, van Heezik Y 2019. The impacts of ageing on connection to nature: the
varied responses of older adults. Health & place 56:24-33. doi: 10.1016/j.healthplace.2019.01.010.

Goddard MA, Dougill A], Benton TG 2013. Why garden for wildlife? Social and ecological drivers,motivations
and barriers for biodiversity management in residential landscapes. Ecological economics 86:258-273. doi:
10.1016/j.ecolecon.2012.07.016.

Hallmann CA, Foppen RP, Van Turnhout CA, De Kroon H, Jongejans E 2014. Declines in insectivorous birds
are associated with high neonicotinoid concentrations. Naure 511(7509):341-343. doi: 10.1038/nature13531.

v.12,n. 1, 248-264. 2023 « p. 248-264. « DOI http://dx.doi.org/10.21664/2238-8869.2023v12i1.p 248-264.


https://doi.org/10.1016/j.biocon.2020.108788
https://doi.org/10.1016/j.landurbplan.2019.03.010
https://doi.org/10.1021/es103907m
https://doi.org/10.3390/su13084148
https://doi.org/10.1016/j.healthplace.2019.01.010

- Connectedness to Nature, Well-Being and Presence of Birds
261 f;&% Aracely Camacho-Guzman, Victor D. Avila Akerberg, Joel Martinez-Soto, Clarita Rodriguez-Soto,
= Rosa Patricia Roméan Reyes

Hammond RI, 2020. Bird feeders increase connection to nature in parents but not in their
children. Ecopsychology 12(1):44-53. doi: 10.1089/ec0.2019.0036.

Hiyrinen L, Pynnonen S 2020. A Review of the Concepts and Measurements for Connection to Nature and
Environmentally Responsible Behaviour—a Call for Research on Human-Forest Relationships. Current Forestry
Reports 6:323-338. doi: 10.1007/s40725-020-00131-6.

Hedblom M, Gunnarsson B, Schaefer M, Knez I, Thorsson P, Lundstrém JN 2019. Sounds of nature in the
city: no evidence of bird song improving stress recovery. International journal of environmental — research and public
health 16(8), 1390:1-12. doi: 10.3390/ijerph16081390.

Hepburn L, Smith AC, Zelenski J, Fahrig L. 2021. Bird Diversity Unconsciously Increases People’s Satisfaction
with Where They Live. Land 10(2), 153:2-19. doi: 10.3390/1and10020153.

Inger R, Gregory R, Dufty JP, Stott I, Vofisek P, Gaston KJ 2014. Common European birds are declining
rapidly while less abundant species' numbers are rising. Ecology letters 18(1), 28-306.

IPBES 2019. Summary for policymakers of the global assessment report on biodiversity and ecosystem services
of the Intergovernmental Science-Policy Platform on Biodiversity and Ecosystem Services. S. Diaz, J. Settele,
E. S. Brondizio E.S., H. T. Ngo, M. Gueéze, J. Agard, A. Arneth, P. Balvanera, K. A. Brauman, S. H. M. Butchart,
K. M. A. Chan, L. A. Garibaldi, K. Ichii, J. Liu, S. M. Subramanian, G. F. Midgley, P. Miloslavich, Z. Molnar,
D. Obura, A. Pfaff, S. Polasky, A. Purvis, J. Razzaque, B. Reyers, R. Roy Chowdhury, Y. J. Shin, I. J. Visseren-
Hamakers, K. J. Willis, and C. N. Zayas (eds.). IPBES secretariat, Bonn, Germany. 56 pages.

Jorgensen A, Hitchmough ], Dunnett N 2007. Woodland as a setting for housing-appreciation and fear and the
contribution to residential satisfaction and place identity in Warrington New Town, UK. Landscape and Urban
Planning 79(3-4), 273-287. doi: 10.1016/j.Jandurbplan.2006.02.015.

Larson LR, Cooper CB, Stedman RC, Decker DJ, Gagnon R] 2018. Place-based pathways to proenvironmental
behavior: Empirical evidence for a conservation—recreation model. Society & Natural Resonrces 31(8):1-21. doi:
10.1080/08941920.2018.1447714.

Lecic-Tosevski D. 2019. Is urban living good for mental health?. Current opinion in psychiatry 32(3), 204-209. doi:
10.1097/YCO.0000000000000489.

Leong RA, Fung TK, Sachidhanandam U, Drillet Z, Edwards PJ, Richards DR 2020. Use of structural equation
modeling to explore influences on perceptions of ecosystem services and disservices  attributed to birds in
Singapore. Ecosystens Services 46, 101211. doi: 10.1016/j.ecoser.2020.101211.

Luck GW, Davidson P, Boxall D, Smallbone L. 2011. Relations between urban bird and plant communities and
human well-being and connection to nature. Conservation Biology 25(4), 816-826. doi: 10.1111/j.1523-
1739.2011.01685.x.

Mahendiran M, Azeez PA 2018. Ecosystem services of birds: A review of market and non-market
values. Entomol Ornithol Herpetol 7(209):1-4. doi: 10.4172/2161-0983.1000209.

v.12,n. 1, 248-264. 2023 « p. 248-264. « DOI http://dx.doi.org/10.21664/2238-8869.2023v12i1.p 248-264.


https://doi.org/10.3390/land10020153
https://doi.org/10.1016/j.landurbplan.2006.02.015
http://dx.doi.org/10.1080/08941920.2018.1447714
https://doi.org/10.1016/j.ecoser.2020.101211

- Connectedness to Nature, Well-Being and Presence of Birds
262 f;&% Aracely Camacho-Guzman, Victor D. Avila Akerberg, Joel Martinez-Soto, Clarita Rodriguez-Soto,
= Rosa Patricia Roméan Reyes

Massingham E, Fuller RA, Dean A] 2019. Pathways between contrasting ecotourism experiences and
conservation engagement. Biodiversity and conservation 28(4), 827-845. doi: 10.1007/s10531-018-01694-4.

Mayer IS, Frantz CM 2004. The connectedness to nature scale: A measure of individuals’ feeling in community
with nature. Journal of environmental psychology 24(4):503-515. doi: 10.1016/j.jenvp.2004.10.001.

Mengist W, Soromessa T, Legese G 2020. Method for conducting systematic literature review and meta-analysis
for environmental science research. MethodsX 7:1-11. doi: 10.1016/j.mex.2019.100777.

Methorst J, Rehdanz K, Mueller T, Hansjurgens B, Bonn A, Bohning-Gaese K 2020. The importance of species
diversity for human well-being in Europe. Ecological Economics 181:1-12. Doi: 10.1016/j.ecolecon.2020.106917.

Milfont TL, Duckitt ] 2010. The environmental attitudes inventory: A valid and reliable measure to assess the

strtucture  of  environmental attitudes.  Jowrnal  of  Environmental  Psychology  30(1):80-94.  doi:
10.1016/j.jenvp.2009.09.001.

Moher D, Liberati A, Tetzlaff J, Altman DG, The PRISMA Group 2009. Preferred Reporting Items for
Systematic  Reviews and  Meta-Analyses: The PRISMA  Statement. PLoS  Med 6(7).
doi:10.1371/journal. pmed1000097.

Morrison CA, Aunins A, Benké Z, Brotons L, Chodkiewicz T, Chylarecki P, ... & Butler §J 2021. Bird
population declines and species turnover are changing the acoustic properties of spring soundscapes. Nazure
Commaunications 12(1):1-12. doi: 10.1038/s41467-021-26488-1.

Mustapa ND, Maliki NZ, Aziz NF, Hamzah A 2019. Children’s direct and indirect experiences with nature and
their connectedness to nature. Planning Malaysia 17(2):203-214. doi: 10.21837/pm.v17i10.641.

Naciones Unidas México 2020. Comunicado oficial. Recuperado de https://www.onu.org.mx/las-zonas-
urbanas-ya-albergan-el-55-de-la-poblacion-mundial-y-se-preve-que-esa-cifra-aumentara-al-68-para-
2050/#:~:text=ONU%20M%C3% A9xic0%20%C2%BB%201.as%20zonas%20urbanas,aumentar%C3%A1
%20al%62068%20%025%20para%202050

Nisbet EK, Zelenski JM 2013. The NR-6: A new brief measure of nature relat- edness. Frontiers in Psychology 4:1-
11. doi: 10.3389/fpsyg.2013.00813.

Nisbet EK, Zelenski JM, Murphy SA. 2009 The nature relatedness scale: linking individuals’ connection with
nature to environmental concern and behavior. Environ. Behav. 41: 715=740. doi: 10.1177/0013916508318748.

Nisbet EK, Zelenski JM, Grandpierre Z 2019. Mindfulness in nature enhances connectedness and
mood. Ecopsychology 11(2):81-91. doi: 10.1089/ec0.2018.0061.

Nisbet EK, Shaw DW, Lachance DG 2020. Connectedness With Nearby Nature and Well-Being. Frontiers in
Sustainable Cities 2, 18. doi: 10.3389/frsc.2020.00018.

OECD 2017. How’s Life?: Measuring Well-being. doi: 10.1787/g2¢9£538-es.

v.12,n. 1, 248-264. 2023 « p. 248-264. « DOI http://dx.doi.org/10.21664/2238-8869.2023v12i1.p 248-264.


https://doi.org/10.1016/j.mex.2019.100777
https://doi.org/10.21837/pm.v17i10.641

- Connectedness to Nature, Well-Being and Presence of Birds
263 f;&% Aracely Camacho-Guzman, Victor D. Avila Akerberg, Joel Martinez-Soto, Clarita Rodriguez-Soto,
= Rosa Patricia Roméan Reyes

Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow CD, ... & Moher D 2021. The PRISMA
2020 statement: an updated guideline for reporting systematic reviews. Systematic reviews 10(1):1-11. dot:
10.1136/bmj.n71.

Payne SR 2013. The production of a perceived restorativeness soundscape scale. Applied aconstics T4(2):255-263.
doi: 10.1016/j.apacoust.2011.11.005.

Ratcliffe E, Gatersleben B, Sowden PT 2013. Bird sounds and their contributions to perceived attention
restoration and stress recovery. Journal of Environmental Psychology 36:221-228. doi: 10.1016/].jenvp.2013.08.004.

Ratcliffe E, Gatersleben B, Sowden PT 2016. Associations with bird sounds: How do they relate to perceived
restorative potential?. Journal of environmental psychology 47:136-144. doi: 10.1016/j.jenvp.2016.05.009.

Remme RP, Frumkin H, Guerry AD, King AC, Mandle L, Sarabu C, ... & Daily GC 2021. An ecosystem service
perspective on urban nature, physical activity, and health. Proceedings of the National Academy of Sciences 118(22):1-
10. doi: 10.1073/pnas.2018472118

Rivas-Castillo C, Rodriguez-Burgos K, Miranda-Medina C 2020. La ciencia, tecnologia e innovacion en América
Latina. Cuaderno Juridico y Politico, 6(16):6-17.

Rosa CD, Profice CC, Collado S 2018. Nature experiences and adults’ self-reported pro-environmental
behaviors: the role of connectedness to nature and childhood nature experiences. Frontiers in psychology 9,1055:1-
10. doi: 10.3389/fpsyg.2018.01055.

Rosenberg KV, Dokter AM, Blancher PJ, Sauer JR, Smith AC, Smith PA, ... & Marra PP 2019. Decline of the
North American avifauna. Seence 366(6461):120-124. doi: 10.1126/science.aaw1313.

Schebella MF, Weber D, Lindsey K, Daniels CB 2017. For the love of nature: exploring the importance of

species diversity and micro-variables associated with favorite outdoor places. Frontiers in Psychology 8, 2094:1-21.
doi: 10.3389/fpsyg.2017.02094.

Schultz P 2002. Inclusion with nature: The psychology of human-nature relations. In Psychology of sustainable
development (p. 61-78). Springer, Boston, MA.

Sekercioglu CH, Daily GC, Ehrlich PR 2004. Ecosystem consequences of bird declines. Proceedings of the National
Academy of Sciences 101(52):18042-18047. doi: 10.1073/pnas.0408049101.

Soga M, Gaston KJ, Koyanagi TF, Kurisu K, Hanaki K 2016. Urban residents' perceptions of neighbourhood
nature: Does the extinction of experience matter?. Biological — Conservation — 203:143-150.  doi:
10.1016/j.biocon.2016.09.020.

Stern MJ, Powell RB, Ardoin NM 2008. What difference does it make? Assessing outcomes from participation

in a residential environmental education program. The Journal of Environmental Education 39(4):31-43.

Theimer S, Ernst ] 2012. Fostering “Connectedness to Nature” through US fish and wildlife service education

and outreach programming: A qualitative evaluation. Applied Environmental Education & Communication
11(2):79-87. doi: 10.1080/1533015X.2012.751281.

v.12,n. 1, 248-264. 2023 « p. 248-264. « DOI http://dx.doi.org/10.21664/2238-8869.2023v12i1.p 248-264.


https://doi.org/10.1016/j.apacoust.2011.11.005
https://doi.org/10.1016/j.jenvp.2013.08.004
https://doi.org/10.1016/j.jenvp.2016.05.009
https://doi.org/10.3389/fpsyg.2018.01055
https://doi.org/10.3389/fpsyg.2017.02094
https://doi.org/10.1016/j.biocon.2016.09.020

- Connectedness to Nature, Well-Being and Presence of Birds
264 f;&% Aracely Camacho-Guzman, Victor D. Avila Akerberg, Joel Martinez-Soto, Clarita Rodriguez-Soto,
= Rosa Patricia Roméan Reyes

Tzoulas K, Korpela K, Venn §, Yli-Pelkonen V, Kazmierczak A, Niemela |, James P 2007. Promoting
ecosystem and human health in urban areas using Green Infrastructure: A literature review. Landscape and nrban
planning 81(3):167-178. doi: 10.1016/j.Jandurbplan.2007.02.001.

World Bank 2021. World Bank Country and Lending Groups. Retrieved online Olst June 2021.
https://datahelpdesk.wotldbank.org/knowledgebase/atticles /906519.

UNEP-WCMC 2016 El estado de la biodiversidad en América Latina y el Caribe. UNEP-WCMC, Cambridge,

Reino Unido.

van Heezik Y, Freeman C, Buttery Y, Waters DL 2018. Factors affecting the extent and quality of nature

engagement of older adults living in a range of home types. Environment and Behavior 52(8):799-829. doi:
10.1177/0013916518821148.

Zayas C 2019. IPBES Global assessment — Chapter 2.3 Supplementary materials Contents. In: IPBES (2019):
Global assessment report on biodiversity and ecosystem services of the Intergovernmental Science-Policy
Platform on Biodiversity and Ecosystem Services. E. S. Brondizio, J. Settele, S. Diaz, and H. T. Ngo (editors).
IPBES secretariat, Bonn, Germany. 1148 pages. doi: 10.5281/zenodo.3831673

Zhang W, Williams SJ, Wang X, Chen J 2017. Push and pull factors determine adolescents' intentions — of
participation in nature observation: Reconnecting local students with nature in China. Applied Environmental
Education & Communication 16(4):247-261. doi: 10.1080/1533015X.2017.1333053.

Zhao J, Xu W, Ye L 2018. Effects of auditory-visual combinations on perceived restorative potential of urban
green space. Applied Acoustics 141:169-177. doi: 10.1016/j.apacoust.2018.07.001.

Zhu X, Gao M, Zhao W, Ge T 2020. Does the presence of birdsongs improve perceived levels of mental
restoration from park use? Experiments on parkways of harbin sun island in China. Infernational journal of
environmental research and public health 17, 2271:3-18. doi: 10.3390/ijerph17072271.

v.12,n. 1, 248-264. 2023 « p. 248-264. « DOI http://dx.doi.org/10.21664/2238-8869.2023v12i1.p 248-264.


https://doi.org/10.5281/zenodo.3831673
https://doi.org/10.1016/j.apacoust.2018.07.001
https://doi.org/10.3390/ijerph17072271

