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Introduction   28 

Nature connection   29 

There has been an increased focus on human-nature connection due to its positive and 30 

enduring associations with wellbeing (Capaldi et al., 2014; Pritchard et al., 2019), as well as 31 

with driving pro-environmental behaviours (Whitburn et al., 2020). In fact, recent research 32 

has highlighted the importance of looking beyond mere contact with the natural world, to 33 

nurturing a closer psychological relationship with it in order to reap the full suite of benefits 34 

on our wellbeing and that of the planet we inhabit (Martin et al., 2020).   35 

Nature connection, operationalised in several different ways, describes the relationship that a 36 

human has with the rest of the natural world and refers to a subjective sense of belonging 37 

(Mayer & Frantz, 2004). Common operationalisations include the Connectedness to Nature 38 

Scale (CNS; Mayer & Frantz, 2004), and the Nature Connection Index (NCI; Richardson et 39 

al., 2019). Most of these encompass several dimensions, including affective, behavioural and 40 

cognitive ones (Mayer & Frantz, 2004; Nisbet et al., 2009), while others are unidimensional 41 

and describe feeling of belonging, for example the Inclusion of Nature in Self (INS; Schultz, 42 

2001). These constructs and associated measures tend to have strong convergence and are 43 

generally agreed to describe a similar latent concept (Tam, 2013). 44 

Previous research on the process and mechanism whereby people connect with the natural 45 

world has explored various pathways. Contact, compassion and beauty have been identified 46 

as potential pathways to connection in adults (Lumber et al., 2018), although other activities 47 

in and for nature have been also identified, such as developing an emotional bond with nature 48 

through enhanced contact (e.g., more than a short walk outdoors; Lumber et al., 2017). 49 

Childhood has been identified as a potentially crucial time for the development of a 50 

meaningful relationship with the natural world (Wells & Lekies, 2006), though not to the 51 
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exclusion of current positive experiences in nature (Cleary et al., 2020). Several studies 52 

highlight childhood engagement with the natural world as being positively associated with 53 

higher levels of nature connection in adulthood (Chawla, 2020; Cheng & Monroe, 2012; 54 

Dornhoff et al., 2019). This may be driven in part by the positive relationship between 55 

parental nature connection and a positive relationship to the natural world in children that has 56 

also been noted (Barrable & Booth, 2020; Passmore et al., 2020).   57 

Pet ownership   58 

Humans and certain non-human animals, like dogs, have co-evolved over thousands of years, 59 

creating regular and familiar inter-species bonds (Chambers et al., 2020). Other domesticated 60 

animals, such as cats, also share a long period of enduring bonds (Crowley et al., 2020) that 61 

are reflected in the prevalence of pet ownership in the western world. In the UK, 51% of all 62 

adults own a pet, with 26% of UK adults owning a dog, 24% a cat and 2% a rabbit (PDSA, 63 

2020). Pets have been found to be more common in households with children, at least in the 64 

US, with more than 70% of households with children also reporting owning companion 65 

animals (Melson, 2003).   66 

Overall, having a pet is reported to provide social support for children which impacts 67 

positively on their physical and mental health (McConnell et al., 2019). It has a positive 68 

impact on children’s social and emotional development (Christian et al., 2020; Melson et al., 69 

1991), social skills and competence (McCullough et al., 2021), empathy and prosocial 70 

behaviours (Wenden et al., 2020; Wice et al., 2020), and wellbeing (McConnell et al., 2019; 71 

Muldoon et al., 2018; Reis et al., 2018). The benefits to wellbeing might be especially 72 

important for those children who lack healthy attachments to other figures in their life 73 

(Wanser et al., 2019). Mothers reported less anxiety and stress in their children where there 74 

was a pet in the family (Castro and Lindsey, 2021). Black (2012), and Hartwig and Signal 75 
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(2020), reported that having a pet reduced feelings of loneliness for adolescents. Pet-owning 76 

adolescents were more likely to both give and receive online social support (Charmaraman et 77 

al., 2020). In preschoolers, family dog ownership was associated with improved social-78 

emotional wellbeing; those children who walked or played with their dog more frequently 79 

were more likely to exhibit prosocial behaviour (Wenden et al., 2020). Classroom pets are 80 

also linked to benefits, with McCullough et al. (2021) reporting that children with a pet in 81 

their classroom were rated by their teachers as exhibiting fewer internalising and hyperactive 82 

behaviours and improved social skills compared to those children without a classroom pet.  83 

Castro and Lindsey (2021), McConnell et al. (2019) and Miles et al. (2017) all report positive 84 

associations between pet ownership and improved physical health, and thus better wellbeing 85 

outcomes for children growing up with a pet. Human-pet relationships might also benefit 86 

wellbeing by providing a source of healthy attachment for children who lack secure 87 

relationships with caregivers, though this strong relationship might bring along its own set of 88 

risks (e.g., much stronger grief responses when the pet dies; Wanser et al., 2019). Despite 89 

these beneficial associations, this field of research is still relatively limited (McCullough et 90 

al., 2021). Existing research also suffers from a lack of consistency in reported findings (e.g., 91 

McCullough et al., 2021; Miles et al., 2017; Wice et al., 2020), thus recommending a need for 92 

further studies in this area.   93 

Given the established relationship between pet ownership and increased time spent walking 94 

in outdoor areas (e.g., for dog owners; Zijlema et al., 2019), it is possible that owning certain 95 

types of pets could encourage people to spend more time outdoors and, thus, facilitate closer 96 

relationships with nature. Additionally, a close relationship with an animal might provide a 97 

gateway through which people form close relationships with other forms of nature. Indeed, 98 

Serpell and Paul (1994) suggested in their ‘pets as ambassadors’ hypothesis that pet 99 

ownership in childhood could promote more positive relationships with animals later in life 100 



RUNNING TITLE: NATURE CONNECTION AND CHILDHOOD PET OWNERSHIP 

5 

and an increased likelihood to enact pro-environmental behaviours generally. More recent 101 

research has found links between pet ownership/attachment and ethical concern for animals 102 

(Auger & Amiot, 2017; Possidónio et al., 2021). Extending this hypothesis, Auger and Amiot 103 

also suggest that pets could reasonably serve as an ambassador for all nature for those pet 104 

owners who include their pet in their conceptualisation of self and their findings support this 105 

assertion. Finally, a single previous study has shown an explicit link between current pet 106 

ownership in adults and their levels of nature connection, with adults who own pets feeling 107 

more connected to the natural world, than those who do not (Nisbet et al., 2009).  108 

Building on these findings and exploring a developmental component in our relationship to 109 

the natural world, as per Orr (1993), in the present article, encompassing two studies, we 110 

want to see whether living in a household with companion animals as a child has a positive 111 

association with nature connection, in childhood and also in adulthood. We therefore put 112 

forward the following hypotheses:  113 

1. Children who own pets in childhood will have higher levels of connection 114 

to nature than non-pet owners. 115 

2. Adults who owned pets in childhood will have higher levels of connection 116 

to nature than non-pet owners. 117 

3. Higher levels of interaction with the companion animal will be associated 118 

with higher connection to nature.   119 

We will also be using exploratory analysis to find out whether the kind of pet owned has an 120 

effect on levels of nature connection and whether age in our childhood sample has an effect 121 

on those levels (i.e., is there a developmental component?).   122 

Study 1   123 
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Design, participants and methods  124 

Study 1 was an observational study aimed at exploring pet ownership and nature connection in 125 

children. We recruited 64 children (33 girls), aged 6-16, (Mage in years = 10.1, SD = 2.59), through 126 

an online survey targeting UK parents, published through social media. The survey and all 127 

materials had secured ethics approval from the School of Education and Social Work of the 128 

University of Dundee (approval letter number E2019-94). All parents gave informed consent 129 

prior to their children participating. Children read a special, age-appropriate consent letter.  130 

The survey included the following measures and information: 131 

We used the Nature Connection Index, a unidimensional measure of nature connectedness 132 

designed for children aged six and up, and adults. The NCI consists of six statements relating 133 

to pathways to nature connectedness, such as ““I always find beauty in nature” and “I always 134 

treat nature with respect”, answered on a 7-Likert scale. Final scores are weighted to give a 135 

maximum total of 100. In the original study (Richardson et al., 2019) the Cronbach’s alpha 136 

measure of internal consistency was calculated as α = .92, whereas in our study it was α = .78.  137 

We requested information on pet ownership (“yes”, “no”, “used to, but not currently”) and type 138 

of pet, as well as the sex and age of the participating child. We also used a simplified 139 

Companion Animal Bonding Scale (Poresky et al., 1987), where we asked children to tell us 140 

which of the following they do with their pet animal during a normal week, from the following 141 

activities: feeding, grooming, travelling with, sleeping in the same room, talking to, and playing 142 

with. The answers were given in a binary yes/no.   143 

Study 2  144 

Design, participants and methods  145 
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Study 2 was a retrospective observational study aimed at answering Hypotheses 2 and 3, and 146 

more broadly exploring the relationship between childhood pet ownership and nature 147 

connection in adulthood. An online survey was distributed through social media (Twitter and 148 

Facebook) for two weeks in autumn of 2020. Three hundred and fifty six adults n = 356 (283 149 

females), age range 18-80 and mean age 42.2 (SD = 12.6) responded. We did not collect data 150 

on location or any further demographics.  151 

As above, all ethical guidelines were followed, and ethical approval was sought and received 152 

prior to data collection. All adults gave explicit informed consent with regards to data 153 

collection, storage and use.  154 

The following measures were used: 155 

To measure nature connection we used the Connection to Nature Scale (CNS; Mayer & 156 

Frantz, 2004) which is a 14-item scale, with a 5-Likert response scale. Statements include: “I 157 

often feel a sense of oneness with the natural world around me” and “I feel as though I belong 158 

to the Earth as equally as it belongs to me” and responses range from “Strongly agree” to 159 

“Strongly disagree” with “Neutral” as a midpoint. Scoring includes three reverse scored 160 

items. In the original study the Cronbach alpha was calculated as α = .84 , while in our study 161 

it was found to be α = .89.  162 

We also used the Companion Animal Bonding Scale (CAB; Poresky et al., 1987), an 8-item 163 

scale that was designed to measure the level of interaction between a person and their 164 

companion animal, conceptualised here as engagement. Questions focus on everyday tasks 165 

that one may undertake with their pet, such as “How often did your companion animal sleep 166 

in your room?” and answers are on a 5- Likert scale of “Always” down to “Never”. These 167 

were coded 5 to 1 for analysis purposes, and an overall score was calculated.  168 
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Results   169 

Missing data were discarded, as per complete case analysis (Zhu, 2014), leaving 62 participants 170 

in study 1, and 353 participants in study 2 for the analysis. All statistical analyses were 171 

undertaken using Jamovi Desktop version 2.3.26solid (The jamovi project, 2022). We 172 

calculated descriptive statistics for the main variables, namely nature connection, the CAB 173 

scale, age (reported above), and pet ownership. In study 1, mean nature connection, as 174 

measured by the NCI, with a total possible score of 100, was 57.4 (SD = 24.2) with a range of 175 

14-100. In study 2, mean nature connection, measured by the CNS, with a total possible score 176 

of 70, was 53.4 (SD = 9.67) and a range of 17-70. Descriptive statistics for both studies are 177 

presented in table 1.  178 

The mean score for the child CAB scale was scored out of a maximum of 6 (1 for a ‘yes’ 179 

answer, 0 for a ‘no’) was 4.06 (SD = 1.1) with the full range of scores given. The mean score 180 

for the adult CAB scale, out of a maximum of 40 was 26.3 (SD = 6.52) with the full range of 181 

scores given (8-40). In study 1, 52 (83.9%) of the 62 children reported they had a pet. In study 182 

2, of the 356 respondents, 321 (90.2%) reported that they had a companion animal in their 183 

childhood.  184 

In terms of type of pet, for the children’s group (study 1), n = 21 children reported having a 185 

cat, n = 32 had a dog, n = 1 had a rabbit, n = 1 had a horse, n = 4 had a rodent, n = 3 had a fish, 186 

and no children reported having a reptile or an insect as a pet. In the adult group (study 2), n = 187 

169 adults reported having a cat as children, n = 219 had a dog, n = 94 had a rabbit, n = 16 had 188 

a horse, n = 105 had a rodent, n = 135 had a fish, n = 40 reported having a reptile, and n = 8 189 

reported an insect as a pet.   190 

In children (study 1), females had significantly higher levels of nature connection score than 191 

males, t(61) = 3.11, p = .003, as was also the case for adults in study 2, t(345) = 3.06, p = .002. 192 
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To answer hypothesis 2, we found no significant difference between nature connection in 193 

children who owned pets when compared to those who did, t(60) = .34, p =.735. Similar results 194 

were found in adults who owned pets as children compared to those who did not, t(345) = -195 

.661, p = .51. For hypothesis 3, we looked at correlations between level of engagement with 196 

their pets and nature connection in both children and adults who owned pets. We found a 197 

significant positive correlation between adult nature connection and level of engagement with 198 

their pet as a child, r(345) = .23, p < .001, but no significant correlation was found between 199 

nature connection in children and level of engagement with their pet, as measured by the 200 

modified CAB, r(61) = .025, p = .862.    201 

Exploratory analysis suggests that in children there was no significant correlation between age 202 

and nature connection, r(61) = -.16, p = .26, while in adults we did find a positive correlation 203 

between age and nature connection, r(345) = .16, p = .02. To answer the second exploratory 204 

question, regarding type of companion animal and nature connection, for study 1, the numbers 205 

were too small to undertake quantitative analysis. For study 2, we ran multiple linear regression 206 

for each set of data with connection to nature as the dependent variable and different animals 207 

as predictors. After correction for multiple comparisons, no significant predictors were 208 

identified. We also analysed the data splitting pets into two categories of mammals vs non-209 

mammals. In children, the difference between nature connection for those owning mammals 210 

(cats, dogs, horses, rodents and rabbits), as opposed to non mammals (birds, fish, insects) was 211 

not significant, t(51) = .69, p = .49. Similarly, in adults, connection to nature was not 212 

significantly different between type of pet when split between mammals and non-mammals as 213 

above, t(320) = 1.26, p = .21.  214 

Discussion  215 
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In this series of two studies, we sought to determine the relationship between childhood pet 216 

ownership and connection to nature, both in childhood and later in adulthood. We also 217 

considered the level of engagement the participant reported having with their pet during 218 

childhood as well as the type of pet. Across these two samples, we did not find significant 219 

differences in mean levels of connection to nature in either children or adults when comparing 220 

those who owned pets in childhood and those who did not. While there was a significant 221 

positive relationship between adult nature connection and level of engagement with their pet 222 

during childhood, the same relationship was not significant when considering childhood 223 

connection to nature in study 1.  224 

These findings suggest that simply passively owning a pet during childhood could be unlikely 225 

to promote higher connection to nature in childhood or later in adulthood compared to not 226 

owning a pet at all. However, higher levels of interaction with that pet during childhood does 227 

seem to predict later connection to nature; this lends support to Serpell and Paul’s (1994) pets 228 

as ambassadors hypothesis. In their work further evaluating the pets as ambassadors 229 

hypothesis, Auger and Amiot (2019) reported that contact with pets was significantly positively 230 

associated with feelings and concerns about animals more generally and negatively associated 231 

with speciesism and intergroup anxiety towards animals; Possidónio et al. (2021) reported 232 

similar findings in their sample of Portuguese respondents. Auger and Amiot’s (2019) 233 

important work in identifying potential mechanisms predicting the relationship between pet 234 

ownership and feelings of care towards other animals helps elucidate the role that pets could 235 

play in inspiring higher connection to nature. The findings in the adult participants in our study 236 

seems to support the idea that closer contact (or engagement in the present study) with pets is 237 

associated with connection to nature, which encapsulates care for pets and animals as a type of 238 

nature.  239 
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While the present study did not capture data which sought to explain this relationship in 240 

particular, our conceptualisation of engagement - in the form of caring for the pet, allowing the 241 

pet to sleep with the owner, holding the pet, and feeling a close relationship with the pet - could 242 

offer a partial explanation. Jacobs et al. (2023) report that those participants who believed pets 243 

have emotional experiences were more likely to engage in pro-environmental behaviours. It is 244 

possible that pet owners who are closely involved in monitoring the wellbeing and care of their 245 

pet are more likely to see their pets as creatures who feel emotions and pain, which may then 246 

extend to their views of other animals and forms of nature, too. Further research using 247 

qualitative methods would be useful in providing further insight into this relationship and the 248 

specific types of contact and care for pets which might be more strongly associated with later 249 

connection to nature.  250 

We did not find any significant differences in levels of connection to nature depending on the 251 

type of pet owned in childhood, either when splitting pets into mammal versus non-mammal 252 

categories or when categorising by species of pet. This is particularly interesting when 253 

considering the role that engagement with pets might play in facilitating an association between 254 

pet ownership and later connection to nature; it seems reasonable to hypothesise that pets which 255 

require more hands-on, direct care (e.g., dogs) might help to facilitate nature connection in their 256 

owners more frequently than those pets which are more hands-off (e.g., certain reptiles). 257 

Similarly, based on findings reported by Jacobs et al. (2023) regarding the role that perceiving 258 

pets to have emotional experiences plays in predicting pro-environmental behaviour, it would 259 

be reasonable to assume that pets which demonstrate outward displays of ‘emotion’ might be 260 

more commonly associated with higher connection to nature in pet owners. In the current 261 

samples, however, the type of pet did not seem to matter when comparing mean levels of nature 262 

connection between groups.  263 
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Additionally, our finding that females were more highly connected to nature than males in both 264 

samples replicates previous research (Lengieza & Swim, 2021). For instance, Rosa et al. (2020) 265 

reported in their samples from the United States and Brazil that women scored higher on a 266 

measure of connection to nature than men. Similarly, the positive relationship between age and 267 

connection to nature in adulthood has been reported in some previous work (Richardson et al., 268 

2019), though other studies have reported no such relationship (Lengieza & Swim, 2021). 269 

Limitations 270 

There are several limitations to this research to acknowledge. First, we regrettably did not 271 

collect demographic information beyond gender and age; thus, we were unable to account for 272 

the many demographic factors (e.g., socioeconomic status, ethnicity, geographic location, 273 

cultural background) which might influence these relationships. Additionally, the simplified 274 

questionnaire used with children to capture their interaction and care levels (i.e., a binary yes/no 275 

question about specific care behaviours) might not have been sensitive enough to capture the 276 

relationship between interaction and connection to nature. As with any study using common 277 

measures of connection to nature, it is possible there was a ceiling effect. Finally, there is a 278 

possibility that study 1 (with children) was underpowered, which might explain why our results 279 

did not align with our hypotheses around pet ownership and nature connection in childhood.  280 

Future research 281 

In future, qualitative methods would be useful to find out what might be driving these 282 

associations (or lack thereof). For instance, interview or focus group work could investigate 283 

what elements of caring for a pet seem to underpin a later positive relationship with nature. 284 

Similarly, allowing participants to expand upon and explain their responses in depth would 285 

allow us to better understand the lack of association between pet type and connection to nature 286 

in the present study.  287 
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Future research might also replicate a similar study design to what we have carried out in the 288 

present study, though with much larger and more diverse samples. In the case of such work, it 289 

will be important to capture demographic information and other potential confounding 290 

variables in order to control for these in further analyses. A large-scale survey study of this 291 

kind will also serve to illuminate potential mechanisms underlying these relationships. Future 292 

research with children should employ a more complex measure of interaction and care for pets 293 

to more accurately capture their likelihood to engage in these behaviours.  294 

Conclusion  295 

In this series of two survey studies, we sought to find out how childhood pet ownership and 296 

engagement with pets during childhood was associated with connection to nature both in 297 

childhood and later in adulthood. In these samples, mean levels of connection to nature did not 298 

significantly differ between children or adults who owned pets in childhood and those who did 299 

not. However, those adults who were more highly engaged with their pets during childhood 300 

were also more likely to have a higher level of connection to nature. This could support the 301 

pets as ambassadors hypothesis, though further qualitative research should be undertaken to 302 

ascertain what elements of engaging with pets underpin this relationship and why the type of 303 

pet owned in childhood did not seem to matter in predicting connection to nature. Based on the 304 

findings presented here, encouraging closer engagement with pets in childhood through caring 305 

for animals and having them in close proximity (e.g., sleeping near them) could be one way to 306 

encourage lifelong connection with nature.  307 

 308 

  309 

References 310 



RUNNING TITLE: NATURE CONNECTION AND CHILDHOOD PET OWNERSHIP 

14 

Auger, B., & Amiot, C. E. (2017). Testing and extending the pets as ambassadors hypothesis: 311 

The role of contact with pets and recategorization processes in predicting positive attitudes 312 

towards animals. Human Animal Interaction Bulletin, 5(1), 1-25. 313 

Auger, B., & Amiot, C. E. (2019). Testing the roles of intergroup anxiety and inclusion of 314 

animals in the self as mechanisms that underpin the “pets as ambassadors” effect. 315 

Anthrozoös, 32(1), 5–21. https://doi.org/10.1080/08927936.2019.1550277 316 

Barrable, A., & Booth, D. (2020). Nature connection in early childhood: A quantitative cross-317 

sectional study. Sustainability, 12(1), 375. https://doi.org/10.3390/su12010375   318 

Black, K. (2012). The relationship between companion animals and loneliness among rural 319 

adolescents. Journal of Pediatric Nursing, 27(2), 103–112. 320 

https://doi.org/10.1016/j.pedn.2010.11.009 321 

Capaldi, C.A., Dopko, R.L. and Zelenski, J.M., (2014). The relationship between nature 322 

connectedness  323 

and happiness: a meta-analysis. Frontiers in Psychology, 5, 976. 324 

https://doi.org/10.3389/fpsyg.2014.00976 325 

Castro, N. D., & Lindsey, E. W. (2021). Pet ownership, child anxiety, child physical activity 326 

and mother’s perception of children’s health status. Human Animal Interaction Bulletin, 9(2), 327 

27-45. https://doi.org/10.1079/hai.2021.0029 328 

Chambers, J., Quinlan, M. B., Evans, A., & Quinlan, R. J. (2020). Dog-human coevolution: 329 

Cross-cultural analysis of multiple hypotheses. Journal of Ethnobiology, 40(4), 414-433. 330 

https://doi.org/10.2993/0278-0771-40.4.414 331 

https://psycnet.apa.org/doi/10.1080/08927936.2019.1550277
https://psycnet.apa.org/doi/10.1080/08927936.2019.1550277
https://doi.org/10.3390/su12010375
https://doi.org/10.3390/su12010375
https://doi.org/10.1016/j.pedn.2010.11.009
https://doi.org/10.1016/j.pedn.2010.11.009
https://doi.org/10.1016/j.pedn.2010.11.009
https://doi.org/10.3389/fpsyg.2014.00976
https://doi.org/10.3389/fpsyg.2014.00976
https://doi.org/10.3389/fpsyg.2014.00976
https://doi.org/10.1079/hai.2021.0029
https://doi.org/10.1079/hai.2021.0029
https://doi.org/10.2993/0278-0771-40.4.414


RUNNING TITLE: NATURE CONNECTION AND CHILDHOOD PET OWNERSHIP 

15 

Charmaraman, L., Mueller, M. K. & Richer, A. M. (2020). The role of pet companionship in 332 

online and offline social interactions in adolescence. Child and Adolescent Social Work 333 

Journal, 37, 589–599. https://doi.org/10.1007/s10560-020-00707-y 334 

Chawla, L. (2020). Childhood nature connection and constructive hope: A review of research 335 

on connecting with nature and coping with environmental loss. People and Nature, 2(3), 619-336 

642. https://doi.org/10.1002/pan3.10128 337 

Cheng, J.-C.-H., & Monroe, M. C. (2012). Connection to nature: Children's affective attitude 338 

toward nature. Environment and Behavior, 44(1), 31–339 

49. https://doi.org/10.1177/0013916510385082 340 

Christian, H., Mitrou, F., Cunneen, R., & Zubrick, S. R. (2020). Pets are associated with 341 

fewer peer problems and emotional symptoms, and better prosocial behavior: Findings from 342 

the longitudinal study of Australian children. The Journal of Pediatrics, 220, 200–206.e2. 343 

https://doi.org/10.1016/j.jpeds.2020.01.012 344 

Cleary, A., Fielding, K. S., Murray, Z., & Roiko, A. (2020). Predictors of nature connection 345 

among urban residents: Assessing the role of childhood and adult nature 346 

experiences. Environment and Behavior, 52(6), 579-610. 347 

https://doi.org/10.1177/0013916518811431 348 

Crowley, S. L., Cecchetti, M., & McDonald, R. A. (2020). Our wild companions: Domestic 349 

cats in the Anthropocene. Trends in Ecology & Evolution, 35(6), 477-483. 350 

https://doi.org/10.1016/j.tree.2020.01.008 351 

Dornhoff, M., Sothmann, J.-N., Fiebelkorn, F., & Menzel, S. (2019). Nature relatedness and 352 

environmental concern of young people in Ecuador and Germany. Frontiers in 353 

Psychology, 10, 453. https://doi.org/10.3389/fpsygg.2019.00453 354 

https://doi.org/10.1007/s10560-020-00707-y
https://doi.org/10.1007/s10560-020-00707-y
https://doi.org/10.1002/pan3.10128
https://doi.org/10.1016/j.jpeds.2020.01.012
https://doi.org/10.1016/j.jpeds.2020.01.012
https://doi.org/10.1016/j.jpeds.2020.01.012
https://doi.org/10.1177/0013916518811431
https://doi.org/10.1016/j.tree.2020.01.008


RUNNING TITLE: NATURE CONNECTION AND CHILDHOOD PET OWNERSHIP 

16 

Hartwig, E., & Signal, T. (2020). Attachment to companion animals and loneliness in 355 

Australian adolescents. Australian Journal of Psychology, 72(4), 337-246. 356 

https://doi.org/10.1111/ajpy.12293 357 

Jacobs, T. P., Humphrey, B. T., & McConnell, A. R. (2023). Nature’s best friend: Viewing 358 

pets as having greater emotional experience increases ecological concern. Anthrozoös, 36(4), 359 

625-639. https://doi.org/10.1080/08927936.2023.2200647 360 

Lengieza, M. L., & Swim, J. K. (2021). The paths to connectedness: A review of the 361 

antecedents of connectedness to nature. Frontiers in Psychology, 12. 362 

https://doi.org/10.3389/fpsyg.2021.763231 363 

Lumber, R., Richardson, M., & Sheffield, D. (2017). Beyond knowing nature: Contact, 364 

emotion, compassion, meaning, and beauty are pathways to nature connection. PloS one, 365 

12(5), e0177186. https://doi.org/10.1371/journal.pone.0177186 366 

Lumber, R., Richardson, M. and Sheffield, D. (2018). The pathways to nature connectedness: 367 

A focus group exploration. European Journal of Ecopsychology, 6, 47-68. 368 

Martin, L., White, M. P., Hunt, A., Richardson, M., Pahl, S., & Burt, J. (2020). Nature 369 

contact, nature connectedness and associations with health, wellbeing and pro-environmental 370 

behaviours. Journal of Environmental Psychology, 68, 101389. 371 

https://doi.org/10.1016/j.jenvp.2020.101389 372 

Mayer, F. S., & Frantz, C. M. (2004). The connectedness to nature scale: A measure of 373 

individuals’ feeling in community with nature. Journal of environmental psychology, 24(4), 374 

503-515. https://doi.org/10.1016/j.jenvp.2004.10.001 375 

https://doi.org/10.1111/ajpy.12293
https://doi.org/10.1111/ajpy.12293
https://doi.org/10.1111/ajpy.12293
https://doi.org/10.3389/fpsyg.2021.763231
https://doi.org/10.3389/fpsyg.2021.763231
https://doi.org/10.3389/fpsyg.2021.763231
https://doi.org/10.1371/journal.pone.0177186
https://doi.org/10.1016/j.jenvp.2020.101389
https://doi.org/10.1016/j.jenvp.2004.10.001


RUNNING TITLE: NATURE CONNECTION AND CHILDHOOD PET OWNERSHIP 

17 

McConnell, A. R., Lloyd, E. P., & Humphrey, B. T. (2019). We are family: Viewing pets as 376 

family members improves wellbeing. Anthrozoös, 32(4), 459-470. 377 

https://doi.org/10.1080/08927936.2019.1621516 378 

McCullough, A., Ruehrdanz, A., Garthe, R., Hellman, C., & O’Haire, M. (2021). Measuring 379 

the social, behavioral, and academic effects of classroom pets on third and fourth-grade 380 

students. Human-Animal Interaction Bulletin, 9(1), 1-21. 381 

https://doi.org/10.1079/hai.2021.0023 382 

Melson, G. F. (2003). Child development and the human-companion animal bond. American 383 

Behavioral Scientist, 47(1), 31–39. https://doi.org/10.1177/0002764203255210 384 

Melson, G. F., Peet, S., & Sparks, C. (1991). Children's attachment to their pets: Links to 385 

socio-emotional development. Children's Environments Quarterly, 8(2), 55-65. 386 

https://www.jstor.org/stable/41514782 387 

Miles, J. N. V., Parast, L., Babey, S. H., Griffin, B. A., & Saunders, J. M. (2017). A 388 

propensity-score-weighted population-based study of the health benefits of dogs and cats for 389 

children. Anthrozoös, 30(3), 429-440. https://doi.org/10.1080/08927936.2017.1335103 390 

Muldoon, J. C., Williams, J. M., & Currie, C. (2019). Differences in boys' and girls' 391 

attachment to pets in early-mid adolescence. Journal of Applied Developmental Psychology, 392 

62, 50–58. https://doi.org/10.1016/j.appdev.2018.12.002 393 

Nisbet, E. K., Zelenski, J. M., & Murphy, S. A. (2009). The nature relatedness scale: Linking 394 

individuals' connection with nature to environmental concern and behavior. Environment and 395 

Behavior, 41(5), 715-740. https://doi.org/10.1177/0013916508318748 396 

Orr, D. W. (1993). Love it or lose it: the coming biophilia revolution. In S. Kellert & E. O. 397 

Wilson (Eds.), The Biophilia Hypothesis (pp. 415-440). Island Press. 398 

https://doi.org/10.1080/08927936.2019.1621516
https://doi.org/10.1079/hai.2021.0023
https://doi.org/10.1079/hai.2021.0023
https://doi.org/10.1079/hai.2021.0023
https://psycnet.apa.org/doi/10.1177/0002764203255210
https://www.jstor.org/stable/41514782
https://doi.org/10.1080/08927936.2017.1335103
https://psycnet.apa.org/doi/10.1016/j.appdev.2018.12.002
https://doi.org/10.1177/0013916508318748


RUNNING TITLE: NATURE CONNECTION AND CHILDHOOD PET OWNERSHIP 

18 

Passmore, H. A., Martin, L., Richardson, M., White, M., Hunt, A., & Pahl, S. (2020). 399 

Parental/guardians' connection to nature better predicts children's nature connectedness than 400 

visits or area-Level characteristics. Ecopsychology, 13(2), 103-113. 401 

https://doi.org/10.1089/eco.2020.0033 402 

PDSA. (2020). Animal Wellbeing (PAW) Report. 403 

https://www.pdsa.org.uk/media/10540/pdsa-paw-report-2020.pdf. 404 

Poresky, R. H., Hendrix, C., Mosier, J. E., & Samuelson, M. L. (1987). The companion 405 

animal bonding scale: Internal reliability and construct validity. Psychological Reports, 406 

60(3), 743-746. https://doi.org/10.2466/pr0.1987.60.3.743 407 

Possidónio, C., Piazza, J., Graça, J., & Prada, M. (2021) From pets to pests: Testing the scope 408 

of the “pets as ambassadors” hypothesis. Anthrozoös, 34(5), 707-722. 409 

https://doi.org/10.1080/08927936.2021.1926708 410 

Pritchard, A., Richardson, M., Sheffield, D., & McEwan, K. (2020). The relationship between 411 

nature connectedness and eudaimonic well-being: A meta-analysis. Journal of Happiness 412 

Studies, 21(3), 1145–1167. https://doi.org/10.1007/s10902-019-00118-6 413 

Reis, M., Ramiro, L., Camacho, I., Tomé, G., Brito, C., & de Matos, M. G. (2018). Does 414 

having a pet make a difference? Highlights from the HBSC Portuguese study. European 415 

Journal of Developmental Psychology, 15(5), 548–564. 416 

https://doi.org/10.1080/17405629.2017.1317242 417 

Richardson, M., Hunt, A., Hinds, J., Bragg, R., Fido, D., Petronzi, D., Barbett, L., Clitherow, 418 

T., & White, M. (2019). A measure of nature connectedness for children and adults: 419 

Validation, performance, and insights. Sustainability, 11(12), 3250. 420 

https://doi.org/10.3390/su11123250 421 

https://doi.org/10.1089/eco.2020.0033
https://doi.org/10.2466/pr0.1987.60.3.743
https://doi.org/10.2466/pr0.1987.60.3.743
https://doi.org/10.1080/08927936.2021.1926708
https://psycnet.apa.org/doi/10.1007/s10902-019-00118-6
https://psycnet.apa.org/doi/10.1080/17405629.2017.1317242


RUNNING TITLE: NATURE CONNECTION AND CHILDHOOD PET OWNERSHIP 

19 

Rosa, C. D., Larson, L. R., Collado, S., Cloutier, S., & Profice, C. C. (2023). Gender 422 

differences in connection to nature, outdoor preferences, and nature-based recreation among 423 

college students in Brazil and the United States. Leisure Sciences, 45(2), 135-155. 424 

https://doi.org/10.1080/01490400.2020.1800538 425 

Schultz, P. W. (2001). The structure of environmental concern: Concern for self, other 426 

people, and the biosphere. Journal of Environmental Psychology, 21(4), 327-339. 427 

https://doi.org/10.1006/jevp.2001.0227 428 

Serpell, J., & Paul, E. (1994). Pets and the development of positive attitudes to animals. 429 

Routledge. 430 

Tam, K.-P. (2013). Concepts and measures related to connection to nature: Similarities and 431 

differences. Journal of Environmental Psychology, 34, 64–78. 432 

https://doi.org/10.1016/j.jenvp.2013.01.004 433 

The jamovi project. (2022). jamovi. (Version 2.3) [Computer Software]. 434 

https://www.jamovi.org.  435 

Wanser, S. H., Vitale, K. R., Thielke, L. E., Brubaker, L., & Udell, M. A. (2019). Spotlight 436 

on the psychological basis of childhood pet attachment and its implications. Psychology 437 

Research and Behavior Management, 12, 469–479. https://doi.org/10.2147/PRBM.S158998 438 

Wells, N. M., Lekies, K. S., (2006). Nature and the life course: Pathways from childhood 439 

nature experiences to adult environmentalism. Children, Youth and Environments, 440 

16(1), 41663. https://www.jstor.org/stable/10.7721/chilyoutenvi.16.1.0001 441 

Wenden, E. J., Lester, L., Zubrick, S. R., Ng, M., & Christian, H. E. (2021). The relationship 442 

between dog ownership, dog play, family dog walking, and pre-schooler social-emotional 443 

https://doi.org/10.1080/01490400.2020.1800538
https://doi.org/10.1006/jevp.2001.0227
https://psycnet.apa.org/doi/10.1016/j.jenvp.2013.01.004
https://www.jamovi.org/
https://www.jamovi.org/
https://www.jamovi.org/
https://doi.org/10.2147/PRBM.S158998
https://doi.org/10.2147/PRBM.S158998
https://www.jstor.org/stable/10.7721/chilyoutenvi.16.1.0001


RUNNING TITLE: NATURE CONNECTION AND CHILDHOOD PET OWNERSHIP 

20 

development: findings from the PLAYCE observational study. Pediatric Research, 89(4), 444 

1013–1019. https://doi.org/10.1038/s41390-020-1007-2 445 

Whitburn, J., Linklater, W., & Abrahamse, W. (2020). Meta‐analysis of human connection to 446 

nature and proenvironmental behavior. Conservation Biology, 34(1), 180-193. 447 

https://doi.org/10.1111/cobi.13381 448 

Wice, M., Goyal, N., Forsyth, N., Noel, K., & Castano, E. (2020). The relationship between 449 

humane interactions with animals, empathy, and prosocial behavior among children. Human 450 

Animal Interaction Bulletin, 8(1), 38-49. https://doi.org/10.1079/hai.2020.0006 451 

Zhu, X. (2014). Comparison of four methods for handing missing data in longitudinal data 452 

analysis through a simulation study. Open Journal of Statistics, 4(11), 933-944. 453 

https://doi.org/10.4236/ojs.2014.411088 454 

Zijlema, W. L., Christian, H., Triguero-Mas, M., Cirach, M., van den Berg, M., Maas, J., 455 

Gidlow, C. J., Kruize, H., Wendel-Vos, W., Andrušaityė, S., Grazuleviciene, R., Litt, J., & 456 

Nieuwenheuijsen, M. J. (2019). Dog ownership, the natural outdoor environment and health: 457 

A cross-sectional study. BMJ Open, 9, e023000. https://doi.org/10.1136/bmjopen-2018-458 

023000 459 

  460 

https://doi.org/10.1038/s41390-020-1007-2
https://doi.org/10.1038/s41390-020-1007-2
https://doi.org/10.1111/cobi.13381
https://doi.org/10.1111/cobi.13381
https://doi.org/10.1111/cobi.13381
https://doi.org/10.1079/hai.2020.0006
https://doi.org/10.1079/hai.2020.0006
https://doi.org/10.4236/ojs.2014.411088
https://doi.org/10.4236/ojs.2014.411088
https://doi.org/10.4236/ojs.2014.411088
https://doi.org/10.1136/bmjopen-2018-023000
https://doi.org/10.1136/bmjopen-2018-023000
https://doi.org/10.1136/bmjopen-2018-023000


RUNNING TITLE: NATURE CONNECTION AND CHILDHOOD PET OWNERSHIP 

21 

Table 1. Descriptive statistics for sex, age and nature connection scores for Study 1 and 461 

2.  462 

 Total n Sex 

(Female/M

ale) 

Age (M, 

SD) 

Age range 

(years) 

Nature 

connection 

range 

Nature 

connection 

score  

Study 1 62 33/29  M=10.1 

(SD=2.59) 

6-16 14-100* M=57.4 

(SD=24.2) 

Study 2 353 283/70 M= 42.2 

(SD=12.6) 

18-80 17-70** M=53.4 

(SD=9.67) 

*NCI, **CNS  463 


