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Sibling and pet relationships: links with adversity and adjustment in 
pre-adolescence

Mishika Mehrotraa, Naomi Whitea, Sarah Foleyb, and Claire Hughesa 

aUniversity of Cambridge; bUniversity of Edinburgh 

ABSTRACT 
Although children view pets (i.e. companion animals) as family members, child-pet relation
ships are rarely studied alongside other family relationships. In a socially diverse sample of 
77 British families with pre-adolescent children (Mage ¼ 12.14 years, SD¼ 0.29 years), we 
examine how the quality of children’s relationships with their pets and siblings vary in the 
context of adversity, and controlling for parent-child relationship quality, predict their 
behavioral adjustment. Children reported on the quality of their relationships and mothers 
rated child adjustment. Mother, child, and researcher ratings were combined to construct a 
multi-informant index of adversity. Child-pet positivity differed by adversity level for girls 
(but not boys) and, in low adversity contexts, was associated with greater concurrent 
prosocial behavior. Sibling positivity was unrelated to adversity, but had a buffering effect, 
in that adversity only predicted increases in problem behaviors over 12 months for those 
with low sibling positivity.

About 57% of households in the UK own pets (UK 
Pet Food, 2023), with families relying on pets (com
panion animals) as sources of support to alleviate 
stress and loneliness (Jalongo, 2021). However, devel
opmental and family psychology have widely over
looked pet relationships despite their importance in 
family life; indeed, children commonly view pets as 
part of the family (e.g. Morrow, 1998). This is a not
able gap, as the few exceptional studies to examine 
child-pet relationship quality show links with the 
quality of other family relationships (Bonas et al., 
2000; Kerns et al., 2017). Researchers investigating 
human-animal interaction (HAI) also emphasize that 
children’s relationships with animals must be under
stood in the context of their relationships with 
humans (Melson, 2011).

In middle childhood and adolescence, children 
spend less time with their parents, as alternative rela
tionships, such as those with siblings, become increas
ingly important (McHale et al., 2007). Pets and 
siblings are both important sources of support and 
companionship (e.g. Cassels et al., 2017; Hughes et al., 
2023; White & Hughes, 2017), but child-pet and 

child-sibling relationships differ markedly in quality, 
with potentially important implications for children’s 
adjustment. As siblings typically differ in age, differen
ces in social, cognitive, and language abilities may 
provide an important context for children to learn 
from each other (Howe et al., 2010). Children also 
learn from interactions with their pet but such learn
ing is likely to be indirect through the new skills they 
develop as they care for their pet (Purewal et al., 
2017). This study examines how pre-adolescents’ self- 
reported relationships with siblings and pets are 
linked to positive and negative behavioral outcomes 
and family adversity.

Children’s close relationships in adversity

As children’s interactions with others are embedded in 
a broader environmental context, adversity is likely to 
impact the quality of children’s close relationships 
(Bronfenbrenner, 1979), yet views on the nature of this 
impact differ. For example, adversity results in stress, 
which can ‘spill over’ into family relationships, includ
ing sibling relationships (e.g. Kretschmer & Pike, 2009). 
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In this view, adversity has cascading effects, where 
psychosocial stressors affecting one individual or rela
tionship dyad in the family are transmitted to other 
individuals because of their relational interdependence 
(Masarik & Conger, 2017). However, in an alternative 
‘compensatory’ view, siblings may band together in the 
face of adversity and be particularly close in the context 
of shared hardship, when they are facing the same 
stressors (e.g. Jenkins et al., 1989; McHale et al., 2007; 
Milevsky & Levitt, 2005). Evidence for each of these 
competing models is mixed.

Supporting the compensatory model, in a sample of 
African-American families, low parental education 
was associated with more positive sibling relationships 
in middle childhood and adolescence (McHale et al., 
2007). Supporting the spillover model, two UK studies 
have shown that lower parental education and occupa
tional status are each associated with increased rates 
of sibling antisocial behavior in early childhood, and 
with less positive sibling relationships in pre-adoles
cence (Dunn et al., 1994; Ensor et al., 2010). Adding 
to the complexity of findings, results from the UK- 
based Avon Longitudinal Study of Parents and 
Children (ALSPAC) suggest a developmental contrast: 
at age 4, parental income was unrelated to older sib
lings’ negativity (Dunn et al., 1999), whereas at age 
12, social class was negatively associated with sibling 
bullying (Bowes et al., 2014).

Some researchers have gone beyond socioeconomic 
disadvantage to examine the impact of other stressors 
on sibling relationships. Supporting a spillover per
spective, Kretschmer and Pike (2009) found that sib
ling positivity in 4- to 8-year-old children was more 
strongly related to chaos in the home environment 
than to socioeconomic status (parental education and 
housing density). Similarly, in a US study of Head 
Start pre-schoolers, Stoneman et al. (1999) noted that 
residential instability was unrelated to sibling conflict 
but negatively associated with sibling harmony. 
Conversely, supporting a compensatory model, close 
and supportive sibling relationships have been noted 
in children who lack supportive parent-child relation
ships (e.g. Bank & Kahn, 1982; Hetherington, 1988).

Evidence regarding links between adversity and pet 
relationship quality remains inconclusive. On the one 
hand, children may reenact conflictual interactions 
experienced in human relationships with their pets 
(e.g. exposure to abuse or violence at home is a risk 
factor for childhood animal cruelty; Currie, 2006; 
Duncan et al., 2005). On the other hand, children may 
seek out their pet as a source of support during diffi
cult times (e.g. Mueller et al., 2021). Pet attachment 

appears unrelated to family affluence in Scottish 7- to 
12-year-olds (Hawkins & Williams, 2017). Similarly, in 
a study of UK pre-adolescents, the index of multiple 
deprivation was not associated with pet attachment 
(Westgarth et al., 2013). Yet pet attachment has been 
reported to be higher among American adults with 
fewer educational qualifications or lower incomes than 
college graduates or those with higher incomes 
(Cohen, 2002; Johnson et al., 1992; Lago et al., 1987), 
as well as in female undergraduate students exposed to 
childhood neglect (Barlow et al., 2012).

In measuring adversity, sibling and HAI researchers 
have typically focused on family income and parental 
education or occupation. Much less is known about 
how other types of disadvantage (e.g. neglect, parental 
mental illness, negative life events) affect children’s 
close relationships; this is a notable gap, as models of 
risk and resilience highlight the cumulative impact of 
exposure to risk (e.g. Evans et al., 2013; Masten, 
2013). To address this gap, the present study exam
ined positivity in children’s relationships with siblings 
and with pets in relation to a multi-informant index 
of adversity that drew on mothers’ responses to the 
Life History Calendar interview (Caspi et al., 1996) 
and Beck Depression Inventory (Beck et al., 1961), 
children’s responses to a measure of socioeconomic 
status, as well as researchers’ ratings of child neglect 
and participants’ home environment. We also exam
ined gender differences in these associations, as prior 
research indicates that girls tend to report more posi
tivity in their relationships with pets compared with 
boys (e.g. Hawkins & Williams, 2017; Hirschenhauser 
et al., 2017; Kerns et al., 2017; Muldoon et al., 2019).

Children’s close relationships and behavioral 
adjustment

Links between sibling relationship quality and child 
adjustment (including both positive and negative behav
ioral outcomes) are well established. In a meta-analytic 
review of 34 studies, sibling conflict and reduced sibling 
warmth were each associated with both internalizing and 
externalizing problems in children and adolescents (Buist 
et al., 2013). From the perspective of attachment theory, 
low levels of sibling warmth (i.e. insecure attachment to a 
sibling) lead to negative views of the self and the social 
world, which in turn promote anxiety, depression, aggres
sion and antisocial behavior (Ainsworth, 1989; Fraley & 
Tancredy, 2012). Other researchers (e.g. Stauffacher & 
DeHart, 2006) suggest that social learning processes 
(Bandura, 1971) may underpin associations between sib
ling conflict and externalizing problems. For example, 
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children may show behavioral problems when they 
observe conflictual interpersonal strategies being rein
forced in family interactions (Pauldine et al., 2015), or 
when they imitate older siblings who engage in maladap
tive behavior (Kim et al., 2007). Conversely, positive sib
ling interactions may provide an important context for 
children to learn and practice positive social behaviors. 
For example, a British study of 101 school-aged children 
showed that, beyond effects of parent-child relationship 
quality, more parent-reported positivity in sibling relation
ships predicted higher levels of parent-reported prosocial 
behavior (Pike et al., 2005). Similar independent longitu
dinal associations between child adjustment and sibling 
relationship quality have also been reported for a sample 
of 308 American adolescents, where sibling affection was 
positively associated with later prosocial behavior, and sib
ling hostility was positively associated with later external
izing behavior (Harper et al., 2014).

Positive pet relationships have been linked to child
ren’s wellbeing and mental health (e.g. Gadomski et al., 
2022). While teaching a child responsibility and care is 
one of the most frequent reasons parents cite for getting 
a family pet (Charmaraman et al., 2022; Fifield & 
Forsyth, 1999), few studies have examined how pet rela
tionship quality is associated with children’s behavioral 
adjustment. One US study showed that positive general 
attitudes toward pets were associated with less delin
quency and more prosocial behavior in 9–19 year-olds 
(Jacobson & Chang, 2018). Furthermore, for UK-based 
7–13 year-olds, child-dog attachment was, through the 
way in which they interacted with their dogs, associated 
with increased prosocial behavior and reduced behav
ioral problems (Hawkins et al., 2022). However, the 
cross-sectional nature of these two studies precludes any 
causal inferences.

The present study expands the current understanding 
of links between children’s close relationships and their 
adjustment in two ways. First, extending HAI research 
on the association between positive pet relationships and 
adjustment (e.g. Hawkins et al., 2022), we examine this 
link across a one-year period. Second, building on 
research examining different types of close relationships 
(e.g. Harper et al., 2014; Kerns et al., 2017), we compare 
the contribution of sibling and pet relationships to child
ren’s behavioral outcomes.

The interplay between adversity and close 
relationships in predicting children’s adjustment

Whether exposure to adversity leads to adaptive or 
maladaptive behavior depends on close relationships 
(Luthar, 2015). Forming attachments with close others 

is an adaptation that has evolved to provide protection 
and encourage exploration of the environment 
(Bowlby, 1982). Hence, the disruption of these close 
relationships leaves children vulnerable to adversity. 
Conversely, close relationships can foster resilience in 
children and promote adaptive behavior even in high 
risk contexts (Masten, 2013).

Findings from several studies suggest that, in the 
context of risk, positive sibling relationships may fos
ter child adjustment. Supportive sibling relationships 
appear to mitigate children’s internalizing problems 
following stressful experiences such as social isolation, 
bullying, or negative life events (e.g. Gass et al., 2007). 
Likewise, a study of American pre-adolescents sug
gests that warm, harmonious sibling relationships 
attenuate the associations between parental psycho
logical distress and child adjustment problems 
(Keeton et al., 2015). And in a recent six-site study 
conducted in the first few months of the COVID-19 
pandemic that involved 2,516 parents of 3- to 8-year- 
old children, Hughes et al. (2023) found that the pres
ence of an older sibling was associated with lower par
ental ratings of child adjustment problems.

Experimental studies with both children and adults 
have reported that interacting with pets can mitigate 
stress caused by laboratory-based stressful tasks (Beetz, 
Julius, et al., 2012; Kertes et al., 2017; Matijczak et al., 
2023). Despite a strong rationale for exploring the buf
fering effect of pet relationships in the context of risk 
(e.g. Strand, 2004), few studies have examined how 
positive relationships with a pet might attenuate links 
between adversity and children’s adjustment, and their 
findings are mixed. In a sample of 107 American 
school-aged boys, children’s feelings of self-esteem 
derived from their relationship with their favorite pet 
attenuated the association between socioeconomic sta
tus and peer-reported reactive aggression (Bryant & 
Donnellan, 2007). However, other aspects of the pet 
relationship such as companionship and intimacy, did 
not moderate the link between adversity and aggres
sion. In two studies of low-income families in the 
USA, positive interactions with pets buffered the nega
tive impact of exposure to intimate partner violence on 
pre-adolescents’ internalizing symptoms, post-traumatic 
stress, and callous-unemotional traits (Hawkins et al., 
2019; Murphy et al., 2022). However, pet ownership 
during the COVID-19 pandemic had no protective 
effects in a cross-sectional US-based sample of adoles
cents, who were more likely to perceive stress com
pared with those who didn’t have pets (Mueller et al., 
2022). In another US-based study, while accounting for 
pre-pandemic levels of loneliness, pet positivity was 
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unrelated to adolescents’ loneliness during the pan
demic (Mueller et al., 2021).

Together, these findings suggest the protective 
effects of sibling and potentially, pet relationships for 
children facing adversity. However, as research in this 
field has typically focused on one relationship context 
and relied on single measures of social disadvantage, 
it is not clear whether sibling and pet relationships 
can compensate for a lack of support from other fam
ily relationships or buffer against the cumulative 
effects of different forms of adversity. This is impor
tant given cumulative risk indicators of adversity are 
stronger predictors of child outcomes than individual 
indicators (Evans et al., 2013). Thus, our final aim is 
to examine how pet and sibling positivity interact 
with a multi-informant index of adversity to predict 
both behavior problems and prosocial behavior.

Aims and hypotheses

The current study compared pre-adolescents’ relation
ships with their sibling and their pet and had three 
over-arching goals. The first of these was to compare 
how adversity affects sibling versus pet relationships. 
Although somewhat mixed, results from studies using 
single markers of disadvantage suggest a differential 
picture of competing processes in the two relation
ships, such that negative consequences of adversity 
spill over into sibling relationships, while pet relation
ships may compensate for adversity. We therefore 
hypothesized that in the context of high levels of 
adversity, children would report more positive pet 
relationships but less positive sibling relationships. 
Based on prior literature, we also examined gender 
differences in these associations, and hypothesized 
that girls would report more positivity in their rela
tionships with pets compared with boys. Our second 
goal was to examine whether sibling and pet positivity 
contribute to variation in children’s behavior prob
lems and prosocial behavior (both concurrently and 
one year later), over and above gender, social adver
sity, and parent-child relationship quality. Based on 
previous literature, we hypothesized that more rela
tionship positivity (in both sibling and pet relation
ships) would be associated with fewer behavior 
problems and more prosocial behavior. Our final goal 
was to examine whether children’s relationships with 
siblings and pets buffered the negative impact of 
adversity on children’s adjustment. We hypothesized 
that, in the face of adversity, children with more posi
tive relationships would exhibit fewer behavioral prob
lems and more prosocial behavior.

Method

Participants

From a larger sample of 117 children taking part in a 
longitudinal study of social and cognitive development 
(for more details see Hughes, 2011), this study focuses 
on a subset of 77 children at the sixth wave of data 
collection who had both a pet and a sibling at home. 
This subsample was socially diverse: at the first time 
point of the current study 40% of mothers had age-16 
qualifications, 37% had age-18 qualifications, and 23% 
had a tertiary degree. In addition, 30% of families 
were headed by a single parent. 35.6% of children had 
spent at least one year in a solo parent household, 
63.6% of families had experienced four or more nega
tive life events, and 21.9% of mothers scored above 
the “minimal range” threshold of depressive symp
toms on the Beck Depression Inventory.

Reflecting the local population, 95% of the partici
pating families were White British. Target children 
(41 boys and 36 girls) were, on average, 12.14 years 
old (SD¼ 0.29 years) at the first time point (Time 1) 
and 13.26 years old (SD¼ 0.40 years) at the second 
time point (Time 2). For ease of analysis, this study 
focuses on children’s relationship with one sibling 
who was closest to them in age and one pet. The aver
age age of these siblings (39 brothers, 38 sisters) was 
13.99 years (SD¼ 2.14 years) at Time 1 and 15.40 years 
(SD¼ 2.09) at Time 2. Siblings were on average 
1.86 years older (SD¼ 2.13 years) than the target chil
dren but ranged from 3.36 years younger to 6.84 years 
older. At the first time-point the children had owned 
their pet for, on average, 4.32 years (SD¼ 3.42 years, 
range ¼ 0.17–12.10 years). Of the 77 pets, 40% were 
dogs, 35% were cats; the remaining 25% included 
(most commonly) rabbits, guinea pigs, hamsters, fish, 
and chickens.

Procedure

As outlined above, this study was framed within two 
waves of a larger longitudinal study; for reasons of 
space, only methods relevant to the current study are 
discussed here. At the first time point (Time 1), two 
researchers visited study families in their homes for a 
2-hour session, typically in the early evening. Mothers 
completed the Life History Calendar (Caspi et al., 
1996) with a researcher, and both mothers and chil
dren completed a questionnaire booklet. Families were 
given £20 as a thank you for their time. After the ses
sion, the two researchers completed a questionnaire 
about their impressions of the home environment and 
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family interactions during the visit. At the second 
time point (Time 2), parents were sent questionnaires 
by post and received a £10 gift voucher as a token of 
appreciation. Study procedures were approved by the 
University of Cambridge Research Ethics Committee, 
and all participating family members provided 
informed consent before each session.

Measures

Pet and sibling relationship positivity
Children reported on the quality of their relationship 
with their sibling and their pet using the 
Companionship, Intimate Disclosure, and Satisfaction 
subscales from the Network of Relationships Inventory 
(NRI; Furman & Buhrmester, 1985). The NRI has 
been widely used to measure children’s close relation
ships and was adapted for pets for this study (for 
more details see Cassels et al., 2017). Each NRI sub
scale contains three items which are rated on a 5-point 
scale from never to the most, and then averaged. For 
both pet and sibling relationships, ratings on the 
Companionship, Intimate Disclosure, and Satisfaction 
subscales were moderately to highly correlated (for sib
lings mean r¼ 0.59, p < .001; for pets mean r¼ 0.40, 
p < .001) and so these subscale scores were averaged 
to construct overall indicators of positive relationships 
with siblings (asib ¼ 0.80) and pets (apet ¼ 0.66).

Mother-child relationship quality
Children rated the quality of their relationship with 
their mother using Kern’s Security Scale (Kerns et al., 
1996). This 15-item questionnaire employs the ques
tion format devised by Harter (1982), where children 
responded to statements such as “Some kids find it 
easy to trust their mum BUT other kids are not sure 
if they can trust their mum” on a 4-point scale, by 
indicating which version they identified with and to 
what extent. The items assessed how responsive and 
available children perceived their mother to be, how 
much they relied on their mother in stressful circum
stances, and how easy it was for them to communicate 
with their mother. Children’s scores across the 15 
items were averaged to create an index of mother- 
child relationship quality (a ¼ .83). Higher scores 
indicated a better quality of relationship.

Child adjustment
At both time points, mothers completed the Strengths 
and Difficulties Questionnaire (SDQ), a measure that 
has been used extensively in both clinical and 
community research samples (Goodman, 1997, 2001). 

The SDQ contains 25 items assessing children’s 
prosocial behavior and their emotional symptoms, 
conduct problems, hyperactivity/inattention, and peer 
relationship problems. Mothers rated each item on a 
3-point scale indicating whether the item is not true, 
somewhat true, or certainly true for their child. We 
focused on the prosocial behavior subscale (T1 
a¼ 0.85; T2 a¼ 0.80) and a total difficulties score cre
ated by summing the four problem subscale scores 
(T1 a¼ 0.67; T2 a¼ 0.78). Higher scores reflect higher 
levels of prosocial behavior and higher levels of behav
ior problems, respectively.

Adversity
A multi-informant aggregate index of family adversity 
was created for each child at the first time point by 
averaging standardized scores on seven indicators of 
socio-economic disadvantage: (i) negative life events; 
(ii) years in a solo-parent household; (iii) maternal 
depressive symptoms; (iv) maternal education; (v) 
child-rated socio-economic status; (vi) parental neg
lect; and (vii) quality of the home environment. These 
indicators were gathered at the first time point from 
several sources. The first of these was a maternal 
interview that included both demographic information 
and the Life History Calendar (Caspi et al., 1996), 
from which researchers rated the number of negative 
life events (e.g. deaths, illness, accidents, parental sep
aration, difficulties at school) experienced during the 
child’s life time, and the number of years the child 
had spent living in a solo-parent household (range ¼
0–12 years). A second source was the Beck Depression 
Inventory (Beck et al., 1961), completed by mothers 
to report their experience of depressive symptoms 
(scores can range from 0 to 63). Mothers’ education 
was indexed by the age at which they had left full- 
time education (range ¼ 15–29 years, with scores 
reversed before inclusion in the aggregate score). In 
addition, children completed the Family Affluence 
Scale (Boyce et al., 2006), a 4-item child-friendly 
measure of socio-economic status. Scores on this 
index can range from 0 to 9 and were reversed for the 
aggregate so that higher scores indicated higher levels 
of social disadvantage. Finally, two researchers each 
completed the Post-Visit Rating Scale (Moffitt, 2002), 
which includes global ratings of the home environ
ment and interactions between family members. On 
the rating scale, 14 items ask about (rare) instances of 
neglect (e.g. lack of nourishment, lack of parental 
emotional support, lack of attention to grooming/per
sonal hygiene), and 7 items assess the state of the 
home (e.g. safety of home, cleanliness, overcrowding). 
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The two researchers’ scores for these subscales (which 
could range from 0 to 28 for neglect and from 0 to 14 
for poor home environment) were checked for inter- 
rater reliability (state of home ICC ¼ 0.92; neglect 
ICC ¼ 0.90) and then averaged for each subscale.

Each of the seven different adversity scores was 
converted to a z-score and then averaged to create the 
multi-informant aggregate representing children’s 
exposure to adversity (a¼ 0.72).

Results

Analytic strategy

Our first goal was to compare the quality of children’s 
relationships (with pets and with siblings) for boys 
and girls, and for children experiencing low versus 
high levels of adversity (categorised using a median 
split; median¼−0.11). In the absence of multicolli
nearity, using median splits is justifiable and allows 
for more parsimonious interpretations of associations 
(Iacobucci et al., 2015). So, we conducted a mixed 
design ANOVA with NRI scores as the dependent 
variable, gender and adversity level as between-subject 
variables, and relationship type (pet versus sibling) as 
a within-subject variable. Our second goal was to 
investigate whether variation in the quality of child
ren’s relationships with siblings and/or pets predict 
individual differences in adjustment, over and above 
effects of adversity and mother-child relationship 
quality. Here, we conducted separate regression analy
ses, with either concurrent or later adjustment as the 
dependent variable and effects of gender, adversity, 
and parent-child relationship quality controlled at the 
first step. Our third goal was to explore the interplay 
between relationship positivity and exposure to adver
sity as predictors of children’s adjustment. To do this, 
we extended the regression analyses to include a vari
able representing the interaction between adversity 

group and relationship positivity. Significant inter
action terms were explored by conducting simple 
slopes analysis. To avoid issues with multi-collinearity, 
sibling, pet, and parent-child relationship quality vari
ables were centered before inclusion in regression 
analyses.

Descriptive statistics

Table 1 displays descriptive statistics and correlations 
between the study variables. Individual differences in 
total difficulties (r¼ 0.79, p < .001) and in prosocial 
behavior (r¼ 0.80, p < .001) were highly stable across 
the one-year period of the study; mean scores for 
these variables also did not differ across time-points; 
total difficulties: t(60) ¼ 0.50, p ¼ .62, prosocial 
behavior: t(60) ¼ −1.16, p ¼ .25. Positivity with a pet 
or a sibling was related to higher maternal ratings of 
prosocial behavior both concurrently, and when 
assessed a year later. There were no differences in the 
magnitude of the association across time points (pet 
positivity: z¼ 0.14, p ¼ .89; sibling positivity: z¼ 0.40, 
p ¼ .69). Sibling but not pet positivity was also associ
ated with lower levels of behavioral difficulties at both 
time points, and there was no significant difference in 
the magnitude of association (z¼ 0.94, p ¼ .34).

How do the quality of pet and sibling 
relationships vary in the context of adversity?

A mixed-design repeated-measures ANOVA was con
ducted to examine the effect of child gender and 
adversity on the quality of children’s relationships 
with siblings and with pets. Children’s reports of rela
tionship positivity did not differ by type (sibling or 
pet; see Table 1 for means), F(1, 73) ¼ 1.39, p ¼ .24, 
g2 ¼ 0.02. However, on average, girls reported more 
positive relationships than boys, F(1, 73) ¼ 11.44, 

Table 1. Descriptive statistics and inter-correlations between study variables.
1. 2. 3. 4. 5. 6. 7. 8. 9.

1. Gender –
2. Adversity −0.09 –
3. Mother Rel −0.36�� −0.14 –
4. Pet Pos −0.19 0.25� 0.11 –
5. Sib Pos −0.37�� −0.13 0.37�� 0.15 –
6. T1 Diff 0.26� 0.36�� −0.37�� 0.00 −0.42��� –
7. T1 Pro −0.52��� 0.09 0.39�� 0.40��� 0.38�� −0.39�� –
8. T2 Diff 0.19 0.58��� −0.41�� .10 −0.49��� .79��� −0.32� –
9. T2 Pro −0.40�� −0.02 0.45��� 0.39�� 0.35�� −0.36�� 0.80��� −0.35�� –
M – 0.00 3.23 3.17 2.98 9.05 7.44 8.67 7.36
SD – 0.58 0.44 0.83 0.91 5.98 2.27 6.45 2.13
Min – −0.80 2.00 1.00 1.00 1.00 1.00 0.00 3.00
Max – 2.20 4.00 5.00 4.89 25.00 10.00 29.00 10.00

Note. Gender: 0¼ girls, 1¼ boys; Mother Rel.: mother-child relationship quality; Pet Pos: pet positivity; Sib Pos: sibling positivity; Diff: total difficulties; Pro: 
prosocial behavior. †p < .10; � p < .05; �� p < .01; ��� p < .001.
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p ¼ .001, g2 ¼ 0.14. Overall, the high and low adver
sity groups did not differ in relationship quality, 
F(1, 73) ¼ 0.19, p ¼ .66, g2 ¼ 0.00, and there was no 
significant interaction between gender and adversity, 
F(1, 73) ¼ 1.85, p ¼ .18, g2 ¼ 0.03. However, there 
was a small but significant interaction between adver
sity and relationship type, F(1, 73) ¼ 4.93, p ¼ .03, 
g2 ¼ 0.06, such that pet positivity was higher for chil
dren experiencing high levels of adversity than chil
dren experiencing low levels of adversity, but there 
was little difference in sibling positivity between the 
low and high adversity groups. Finally, there was a 
small three-way interaction effect, F(1, 73) ¼ 4.53, 
p ¼ .04, g2 ¼ 0.06, indicating that the effects of rela
tionship and adversity differed by child gender. As 
shown in Figure 1, boys experiencing high levels of 
adversity gave similar ratings of pet positivity and 
sibling positivity compared to boys experiencing low 

levels of adversity, for siblings t(39) ¼ 0.57, p ¼ .57, 
Hedges’ g¼ 0.18, and for pets t(39) ¼ 0.51, p ¼ .61, 
Hedges’ g¼ 0.16. Girls’ ratings of sibling positivity were 
also similar in the low and high adversity groups, t(34) 
¼ 0.92, p ¼ .37, Hedges’ g¼ 0.30; however, girls expe
riencing a high level of adversity reported higher levels 
of positivity with a pet than girls experiencing low 
levels of adversity, t(34) ¼ −2.89, p ¼ .007, Hedges’ 
g¼ 0.95.

How do sibling and pet positivity contribute to 
children’s problem behavior?

At both time points, sibling but not pet positivity was 
inversely associated with mothers’ ratings of problem 
behavior (see Table 1). To examine whether this 
inverse association persisted when effects of gender, 
adversity, and parent-child relationship were con
trolled, we conducted two regression analyses predict
ing Time 1 and Time 2 SDQ total difficulties scores 
(see Table 2). In the first analysis we entered gender, 
adversity, and mother-child relationship quality scores 
into the first step of the regression model: these varia
bles together accounted for 20.1% of the variance in 
Time 1 problem behavior, and both adversity 
(B¼ 3.45, 95% CI [0.85, 6.06], SE¼ 1.31, ß ¼ 0.29, 
p ¼ .010) and mother-child relationship quality (B ¼
−3.29, 95% CI [–6.43, −0.15], SE¼ 1.57, ß ¼ −0.24, 
p ¼ .040) predicted unique variance. Sibling positivity 
(B ¼ −2.24, 95% CI [–3.77, −0.71], SE¼ 0.77, ß ¼
−0.33, p ¼ .005) and pet positivity (B¼ 1.06, 95% CI 
[–0.62, 2.75], SE¼ 0.84, ß ¼ 0.14, p ¼ .213) were then 
added into the model and this step contributed an 
additional 9% (p ¼ .015) of variance in problem 

Figure 1. Estimated marginal means from repeated-measures 
ANOVA examining the effect of gender, adversity, and relation
ship type (pet or siblings) on reported relationship quality. 
Note. �p < .05.

Table 2. Hierarchical regression models predicting mothers’ reports of total difficulties on the SDQ at Time 1 and Time 2.
T1 SDQ Difficulties T2 SDQ Difficulties

B SE ß B SE ß

Step 1 Gender 2.47 1.38 0.21† 0.51 1.21 0.04
T1 Adversity 3.45 1.31 0.29� 3.12 1.20 0.24�

T1 Mother Relationship −3.29 1.57 −0.24� −0.94 1.49 −0.06
T1 SDQ Difficulties – – – 0.70 0.10 0.65���

Step 2 Gender 1.87 1.38 0.16 0.27 1.15 0.02
T1 Adversity 3.06 1.26 0.26�� 2.93 1.17 0.22�

T1 Mother Relationship −2.40 1.55 −0.18 −0.31 1.44 −0.02
T1 SDQ Difficulties – – – 0.60 0.10 0.56���

T1 Sibling Positivity −2.24 0.77 −0.33�� −1.99 0.65 −0.27��

T1 Pet Positivity 1.06 0.84 0.14 1.03 0.68 0.13
Step 3 Gender 2.03 1.41 0.17 0.49 1.11 0.04

T1 Adversity 3.03 1.28 0.25� 2.67 1.12 0.20�

T1 Mother Relationship −2.46 1.59 −0.18 −0.58 1.42 −0.04
T1 SDQ Difficulties – – – 0.57 0.10 0.53���

T1 Sibling Positivity −1.74 1.09 −0.26� −0.69 0.81 −0.09
T1 Pet Positivity 0.22 1.48 0.03 −0.21 1.16 −0.03
Adversity x Sibling Positivity −0.80 1.24 −0.08 −2.87 1.13 −0.26�

Adversity x Pet Positivity 1.20 1.92 0.13 2.01 1.45 0.20

Note. Time 1 model: Adjusted R2 ¼ .20��� for Step 1; DR2 ¼ .09� for Step 2; DR2 ¼ .01 for Step 3. Time 2 model: Adjusted R2 ¼ .64��� for Step 1; DR2 

¼ .05� for Step 2; DR2 ¼ .03� for Step 3. †p < .10; �p < .05; �� p < .01; ���p < .001.
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behavior. Variables representing the interaction 
between sibling positivity and adversity (B ¼ −0.80, 
95% CI [–3.76, 2.17], SE¼ 1.48, ß ¼ −0.08, p ¼ .466), 
and pet positivity and adversity (B¼ 1.20, 95% CI 
[–2.64, 5.05], SE¼ 1.92, ß ¼ 0.13, p ¼ .534) were 
included in a final step but did not predict any add
itional variance in total difficulties (DR2 ¼ 0.01, 
p ¼ .777).

We then conducted similar analyses predicting 
SDQ total difficulties at Time 2. Gender, adversity, 
mother-child relationship quality and Time 1 problem 
behavior were included in the first step and together 
predicted 63.9% (p < .001) of the variance in mothers’ 
ratings of problem behavior at the second time point. 
Adversity (B¼ 3.12, 95% CI [0.72, 5.53] SE¼ 1.20, 
ß ¼ 0.24, p ¼ .012) and previous behavior problems 
(B¼ 0.70, 95% CI 0.49, 90], SE¼ 0.10, ß ¼ 0.65, p <
.001) each had unique effects in this model. In the 
second step of the model, sibling positivity (B ¼
−1.99, 95% CI [–3.31, −0.68], SE¼ 0.65, ß ¼ −0.27, 
p ¼ .004), but not pet positivity, contributed a small 
but significant portion of additional variance (DR2 ¼

0.05, p ¼ .012). Finally, we added sibling positivity by 
adversity and pet positivity by adversity interaction 
terms. This step of the model accounted for an add
itional 3.3% of variance (p ¼ .045), and in this final 
model, the sibling positivity by adversity interaction 
term was significant (B ¼ −2.87, 95% CI [–5.14, 
−0.59], SE¼ 1.13, ß ¼ −0.26, p ¼ .014). Figure 2 dis
plays the interaction between sibling positivity and 
adversity. Simple slopes analysis showed that the 
regression slope was significant for low sibling positiv
ity, B¼ 5.49, t(54) ¼ 3.61, p ¼ .001, but not high sib
ling positivity, B¼ 0.26, t(54) ¼ 0.17, p ¼ .87. That is, 

adversity was associated with higher maternal ratings 
of total difficulties only among children who had 
reported low levels of sibling positivity.

How do sibling and pet positivity contribute to 
children’s prosocial behavior?

Table 1 shows that Time 1 relationship positivity with 
pets and with siblings were each positively associated 
with mothers’ ratings of prosocial behavior at both 
time points. To examine whether sibling and pet posi
tivity contributed unique variance to ratings of pro
social behavior we conducted two regression analyses 
predicting prosocial behavior at Time 1 and Time 2. 
For the first model predicting concurrent prosocial 
behavior, gender, adversity, and mother-child relation
ship quality were entered in the first step. Together, 
these variables accounted for 29.5% of the variance 
(p < .001) but only gender (B ¼ −1.88, 95% CI [–2.87, 
−0.90] SE¼ 0.49, ß ¼ −0.41, p < .001) and mother- 
child relationship quality (B¼ 1.35, 95% CI [0.23, 
2.47], SE¼ 0.56, ß ¼ 0.26, p ¼ .019) were significant 
predictors of prosocial behavior. Sibling and pet posi
tivity were then added into the model; these variables 
accounted for an additional 7.1% of the variance (p ¼
.025) but only pet positivity was a unique predictor of 
prosocial behavior (B¼ 0.64, 95% CI [0.04, 1.25], 
SE¼ 0.30, ß ¼ 0.22, p ¼ .038). Pet positivity by adver
sity and sibling positivity by adversity interaction 
terms were entered in the final step (DR2 ¼ 0.06, p ¼
.035), which demonstrated a statistically significant 
interaction between pet positivity and adversity (B ¼
−1.72, 95% CI [–3.03, −0.40], SE¼ 0.66, ß ¼ −0.49, 
p ¼ .038). A simple slopes analysis showed that the 

Figure 2. Sibling positivity buffers the negative impact of adversity on adjustment problems.

8 M. MEHROTRA ET AL.



regression slope was significant for low pet positivity, 
B¼ 1.62, t(66) ¼ 2.46, p ¼ .02, but not high pet posi
tivity, B ¼ −1.08, t(66) ¼ −1.54, p¼ 0.13. As depicted 
in Figure 3, those with less positive pet relationships 
showed lower levels of prosocial behavior, but only in 
the low adversity context.

We then conducted similar analyses predicting pro
social behavior at Time 2 to test whether pet and sib
ling positivity contributed to prosocial behavior a year 
later, over and above the effects of concurrent behav
ior. In the first step, gender, level of adversity, 
mother-child relationship quality and Time 1 pro
social behavior together accounted for 64.1% of the 
variance (p < .001) in Time 2 maternal ratings of pro
social behavior, but only earlier prosocial behavior 
was a significant predictor (B¼ 0.69, 95% CI [0.51, 
87], SE¼ 0.09, ß ¼ 0.74, p < .001). Adding sibling 

and pet positivity into the model did not predict any 
additional variance (DR2 ¼ 0.00, p ¼ .864); adding in 
interaction terms between adversity and pet and 
sibling positivity also did not improve the model’s 
prediction (DR2 ¼ 0.00, p ¼ .710). The regression 
models for prosocial behavior are depicted in Table 3.

We also ran these analyses predicting problem 
behavior and prosocial behavior using adversity as a 
continuous variable and found the same pattern of 
results, although the pet positivity by adversity inter
action was not statistically significant (see Supplemental 
Materials).

Discussion

Our analyses yielded three main findings. First, a 
three-way interaction demonstrated that the impact of 

Figure 3. Pet positivity is associated with prosocial behavior in low adversity.

Table 3. Hierarchical regression models predicting mothers’ reports of prosocial behavior on the SDQ at Time 1 and Time 2.
T1 SDQ Prosocial T2 SDQ Prosocial

B SE ß B SE ß

Step 1 Gender −1.88 0.49 −0.41��� 0.06 0.42 0.01
T1 Adversity 0.47 0.47 0.10 −0.07 0.35 −0.02
T1 Mother Relationship 1.35 0.56 0.26� 0.84 0.48 0.17†

T1 SDQ Prosocial Behavior – – – 0.69 0.09 0.74���

Step 2 Gender −1.50 0.49 −0.33�� 0.08 0.43 0.02
T1 Adversity .33 0.45 0.07 −0.03 0.38 −0.01
T1 Mother Relationship 1.03 0.56 0.20† 0.79 0.50 0.16
T1 SDQ Prosocial Behavior – – – 0.68 0.10 0.73���

T1 Sibling Positivity 0.35 .28 0.14 0.12 0.23 0.05
T1 Pet Positivity 0.64 0.30 0.22� −0.06 0.25 −0.02

Step 3 Gender −1.73 0.48 −0.38��� 0.15 0.45 0.04
T1 Adversity .36 0.44 0.08 −0.07 0.39 −0.02
T1 Mother Relationship 1.18 0.54 0.23� 0.66 0.53 0.13
T1 SDQ Prosocial Behavior – – – 0.71 0.11 0.77���

T1 Sibling Positivity −0.18 0.37 −0.07 0.17 0.30 0.07
T1 Pet Positivity 1.84 0.54 0.63�� −0.40 0.50 −0.15
Adversity x Sibling Positivity 0.72 0.51 0.19 −0.05 0.44 −0.01
Adversity x Pet Positivity −1.72 0.66 −0.49� 0.46 0.59 0.14

Note. Time 1 model: Adjusted R2 ¼ .30��� for Step 1; DR2 ¼ .07� for Step 2; DR2 ¼ .06� for Step 3. Time 2 model: Adjusted R2 ¼ .64��� for Step 1; 
DR2 ¼ .00 for Step 2; DR2 ¼ .00 for Step 3. †p < .10; �p < .05; �� p < .01; ���p < .001.
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family adversity on relationship quality varied by both 
relationship type and child gender. Specifically, reports 
of pet (but not sibling) relationship positivity differed 
for girls experiencing high versus low levels of adver
sity, with girls experiencing high levels of adversity 
reporting especially positive relationships with their 
pets. In contrast, boys’ reports of relationship positiv
ity (with either pets or siblings) did not vary by adver
sity levels. Second, at both time-points, parental 
ratings of children’s behavioral problems were signifi
cantly related to self-report measures of sibling posi
tivity but were unrelated to self-reported positivity in 
relationships with pets. In contrast (at Time 1 only), 
positivity in children’s relationships with pets (but not 
siblings) explained unique variance in children’s pro
social behavior. Third, adversity predicted higher lev
els of problem behavior at Time 2, but only in the 
context of low sibling positivity. Positive sibling rela
tionships had protective effects: adversity was unre
lated to problem behavior for those who reported 
high levels of sibling positivity. Adversity was unre
lated to children’s prosocial behavior at either time 
point, but the association between positive pet rela
tionships and concurrent prosocial behavior was 
restricted to low adversity contexts.

Children’s close relationships and adversity

In this demographically diverse sample of pre-adoles
cents, adversity was unrelated to sibling relationship 
positivity. This finding aligns with the results of prior 
work using parental income as an index of risk (Dunn 
et al., 1999), but contrasts with research using other 
measures of social disadvantage such as home envir
onment (e.g. Kretschmer & Pike, 2009). Prior mixed 
findings may be attributed to how adversity was meas
ured; our index of adversity encompassed responses 
from multiple informants, and was more comprehen
sive, reflecting the effects of cumulative risk. These 
results suggest that sibling relationships may be more 
resilient to adversity than parent-child and couple 
relationships (e.g. Dhondt et al., 2019; Neff & Karney, 
2017), possibly because contextual risk factors are 
more likely to impact on parenting attitudes and prac
tices rather than children’s “emotionally uninhibited” 
relationships with each other (Kretschmer & Pike, 
2009).

Alternatively, the lack of contrast in sibling rela
tionship quality for children experiencing low and 
high adversity may reflect competing spillover and 
compensatory processes between different families, 
or different types of adversity acting in tandem to 

produce a null effect. Children may compensate for 
adversity conferred by proximal parental processes 
such as maternal depression and parental neglect by 
developing close, positive relationships with siblings. 
For example, pre-adolescents tend to seek support 
from siblings to cope with interparental conflict 
(Jenkins et al., 1989). On the other hand, spillover 
effects of distal, contextual factors, such as household 
chaos may negatively affect relationship quality 
(Kretschmer & Pike, 2009). Another possibility is that 
the impact of adversity in early adolescence on sibling 
relationship quality is gradual in nature and so not 
discernible in the short-term. For example, in a study 
of low-income American families with children at risk 
for delinquency, family conflict during pre-adoles
cence predicted sibling relationship quality in adult
hood (Pauldine et al., 2015).

In contrast with the results for siblings, our find
ings suggest that, for girls at least, pets may play a 
compensatory role in the context of adversity. Girls 
have scored higher than boys on pet attachment, 
affection and compassion in several studies of middle 
childhood and adolescence (e.g. Hawkins & Williams, 
2017; Hirschenhauser et al., 2017; Kerns et al., 2017; 
Muldoon et al., 2019). Why might girls rather than 
boys seek out comfort from a pet in difficult circum
stances? One explanation is that girls are more likely 
to seek out social support than boys in the face of 
adversity (e.g. Eschenbeck et al., 2007). More gener
ally, adolescent girls tend to be more sociable, report 
better relationship quality with peers, and draw on 
social support more than boys (e.g. Colarossi, 2001; 
Ma & Huebner, 2008; Qu et al., 2021; Thomas & 
Daubman, 2001). Alternatively, parents may be more 
likely to share details of difficult circumstances with 
their daughters than with their sons, such that girls 
are more affected by adverse events than boys and so 
have a greater need for social support. Moreover, girls 
tend to be more vulnerable to stressors around 
puberty (Rudolph & Flynn, 2007; Zahn-Waxler et al., 
2008). It is interesting, therefore, that girls experienc
ing high levels of adversity reported more pet positiv
ity but did not differ from those experiencing 
relatively low levels of adversity in terms of sibling 
positivity. This finding may suggest that pets are seen 
as better confidants in the context of adversity because 
they provide non-judgmental companionship (e.g. 
Bonas et al., 2000) and emotional support when 
human support is lacking (Kerns et al., 2023). The 
companionship offered by pets may be particularly 
important for children in the context of family ad
versity because siblings are experiencing the same 
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stressors as them and may not have the capacity to 
provide emotional support in addition to their own 
coping.

Children’s close relationships and adjustment

Our results indicated that, above and beyond the influ
ence of mother-child relationship quality, sibling 
positivity in pre-adolescence is associated with fewer 
behavioral difficulties both concurrently and a year 
later. These results are consistent with previous 
research linking sibling relationship quality to behav
ioral adjustment (e.g. Kim et al., 2007; Pike et al., 
2005). Processes such as social learning and colluding 
to undermine authority have been used to explain 
externalizing behavior and delinquency in siblings (e.g. 
Bullock & Dishion, 2002). In a similar way, siblings 
can be sources of support and companionship, and 
model and reinforce adaptive social behavior (Branje 
et al., 2004; Kim et al., 2007). Positive social experien
ces in sibling relationships can provide conjoint emo
tion regulation and serve as learning opportunities for 
self-regulation, which promotes adjustment and buffers 
against stress (Morgan et al., 2012).

We did not find an association between sibling 
positivity and prosocial behavior, although sibling 
relationship quality has been linked with prosocial 
behavior in younger samples (Pike & Oliver, 2017). 
This association, however, became weaker three years 
later as the younger siblings in the sample also transi
tioned to primary school and so became more 
exposed to peer influences (Pike & Oliver, 2017). 
Another posibility is that older children have fewer 
opportunities to demonstrate prosocial behavior, such 
as comforting, as younger siblings become older and 
more skilled at regulating their own emotions 
(Hughes et al., 2018). The link may also be exagger
ated in studies that use parent reports for both sibling 
relationship positivity and prosocial behavior (e.g. 
Pike et al., 2005), as parents may conflate observations 
of sibling positivity and prosociality. Birth order and 
the age gap between siblings are also important to 
consider since older siblings, with better socio-cogni
tive skills, are more likely to show helping and caring 
behaviors (Hughes et al., 2018), and have shown 
unique protective effects in stressful contexts (Hughes 
et al., 2023).

We did, however, find concurrent associations 
between pet relationship positivity and prosocial 
behavior. Our findings support and extend previous 
research suggesting that positivity toward pets, rather 
than simple pet ownership, plays a role in reducing 

youth delinquency, and in increasing empathy and 
prosocial behavior (Jacobson & Chang, 2018). The 
strength of children’s pet attachment impacts how 
they treat their pets (Hawkins et al., 2022). Children 
with stronger attachments to their dog tend to display 
more positive and fewer negative behaviors toward 
their dog, and score higher on prosocial behaviors, 
and lower on behavioral problems (Hawkins et al., 
2022). Caring for pets and forming attachment bonds 
with them gives children opportunities to think about 
others’ welfare and facilitates the development of 
“humane” attitudes and tendencies, such as empathy, 
compassion, and prosocial behavior (Hawkins & 
Williams, 2017).

The lack of a longitudinal association between pet 
positivity and prosocial behavior is consistent with 
previous literature. A study of British 8- to 12-year- 
olds showed that mothers reported that their children 
were significantly less “naughty” and more cooperative 
than non-dog-owning children when the family first 
got a dog but these differences between the two 
groups did not last at 6-month and 1-year follow up 
visits (Paul & Serpell, 1996). Pet positivity may affect 
children’s behavioral state rather than trait or ten
dency for prosocial behaviors over time. It is also pos
sible that pet relationship quality is not as stable as 
sibling relationship quality over time, so early positiv
ity doesn’t impact later outcomes.

In addition, we did not find any significant associ
ation between pet positivity and behavioral difficulties. 
Here, exisiting evidence has been mixed and of ques
tionable quality (see Purewal et al., 2017 for a review). 
Our relationship quality measure did not consider 
negative and harmful interactions, which may be a 
more crucial indicator of adjustment problems than 
the absence of positivity. Indeed, animal cruelty in 
childhood and adolescence is associated with behav
ioral problems and is predictive of interpersonal vio
lence in adulthood (Longobardi & Badenes-Ribera, 
2019). Increases in self-esteem and social competence 
have been suggested as the mechanisms underlying 
the positive effects of pet ownership on reducing 
behavioral problems (Hergovich et al., 2002). 
Different types of social support serve different func
tions, so it is possible that companionship, disclosure, 
and satisfaction with relationship do not matter for 
problem behaviors. For example, affection from pets 
enhancing children’s self-importance and pride pre
dicted lower anger retaliation in a sample of 8- to 13- 
year-old boys, but pet companionship and intimate 
disclosure were unrelated to this maladaptive conflict 
resolution strategy (Bryant & Donnellan, 2007). 
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Furthermore, pets are not considered to be social role 
models in the same way as siblings or peers and 
therefore cannot reinforce deviant behavior in the 
same capacity.

Close relationships as a buffer against adversity

We found that pre-adolescents experiencing high lev
els of adversity had more behavioral problems a year 
later when the sibling relationship quality was poor. 
This is consistent with findings from the ALSPAC 
sample demonstrating that positive sibling relation
ships buffered against the negative impact of stressful 
life events on children’s internalizing problems in 
middle childhood (Gass et al., 2007). Similarly in a 
Dutch sample, while controlling for parent-child rela
tionship quality, high sibling support was associated 
with reduced post-divorce externalizing problems in 
children of divorced parents (van Dijk et al., 2022). In 
other words, siblings can be an important source of 
support for children experiencing stress and living in 
adversity.

Attachment theory assigns a dominant role to 
children’s relationship with their parents, because 
parents provide a secure base in stressful situations 
(Bowlby, 1982). When children lack parental support, 
however, siblings may act as sources of comfort and 
security (Gass et al., 2007). For example, in a study of 
British pre-adolescents, positive sibling relationships 
attenuated the negative impact of marital conflict on 
children’s emotional and behavioral problems (Jenkins 
& Smith, 1990). The present study extends these find
ings on the protective effects of sibling positivity for 
pre-adolescents to suggest that sibling relationships 
can also confer resilience in the face of cumulative 
adversity.

After accounting for the quality of children’s rela
tionships with mothers, siblings, and pets, adversity 
was unrelated to prosocial behavior in our sample. 
Nevertheless, the concurrent association between posi
tive pet relationships and prosocial behavior was only 
evident in the context of low adversity. When adver
sity was high, there was no difference in mean levels 
of prosocial behavior between pre-adolescents with 
contrasting levels of positivity in pet relationships. 
The influence of adversity may differ across various 
subtypes of prosocial behavior (Eisenberg et al., 2015; 
Larson & Moses, 2017). Equally, the buffering effects 
of pet positivity may only manifest in acute stressful 
situations (e.g. Kerns et al., 2018), through physio
logical mechanisms such as reduction in cortisol and 
activation of the oxytocin system (Beetz, Julius, et al., 

2012; Beetz, Uvn€as–Moberg, et al., 2012), rather than 
being protective in contexts of chronic stress due to 
adversity. Our findings extend and qualify previous 
research on the positive effects of pet attachment (e.g. 
Hawkins et al., 2022).

Strengths, limitations, and future directions

This study has several notable strengths. To our 
knowledge, it is the first to directly compare how rela
tionships with pets and siblings vary in the context of 
adversity, and how these relationships contribute to 
children’s adjustment. In doing so this study responds 
to calls within the HAI community to investigate pet 
relationships as they relate to human relationships 
(Melson, 2011), and expands the scope of both the 
developmental psychology and HAI literature on 
children’s close relationships. Second, unlike previous 
research using single measures of social disadvantage 
this study employed a multi-measure, multi-informant 
index of adversity that allowed us to examine how the 
combined effects of different types of social risk 
impact children’s close relationships. Third, this study 
increased the rigor of existing research on pet rela
tionships and adjustment by examining these links 
longitudinally.

Several study limitations also deserve note. First, 
time and resource constraints at the second time point 
precluded assessment of children’s relationship posi
tivity with pets and siblings at both time points. As a 
result, there could be differences in the relative stabil
ity of children’s reports of their relationship with their 
sibling versus their pet that may have important 
implications for their adjustment. Second, to ensure 
directly comparable measures of relationship positivity 
with siblings and pets we only analyzed one child’s 
view of the sibling relationship. Although, there is 
usually a reasonable degree of congruence between 
siblings’ reports of their relationship, these perspec
tives are by no means identical, and may have differ
ent implications for adjustment (e.g. Howe et al., 
2010). However, our focus on the child’s perspective 
of the relationship is justified in the sense that the 
child’s own perception of their close relationships are 
likely to be particularly important for their adjustment 
(e.g. Harold et al., 2007). Third, our study lacked the 
power to assess whether links between relationship 
quality and adversity or adjustment vary for different 
pet types (e.g. Daly & Morton, 2003), or for sibling 
dyads with different gender or age-gap compositions. 
Future studies should consider birth order effects in 
these associations (e.g. Hughes et al., 2023). Given 
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that parents often cite instilling responsibility in chil
dren as a reason for getting a pet (Charmaraman 
et al., 2022; Fifield & Forsyth, 1999), it would also be 
valuable for future research to account for children’s 
level of responsibility and involvement in caring for 
their pet when examining these associations. Fourth, 
the internal consistency of the Total Difficulties vari
able at T1 and pet positivity was relatively low in this 
sample. Future research should examine whether the 
pattern of associations found using the overall aggre
gate scores replicates for each subscale of these meas
ures. Finally, the design of the study precludes any 
conclusions regarding causality.

Conclusion

Taken together, our findings suggest that although 
children may give similar ratings of their sibling and 
pet relationships, variation in these two relationships 
are linked to children’s adjustment and family circum
stances in different ways. Importantly, both relation
ships make independent and unique contributions to 
different child outcomes, over and above parent-child 
relationship quality, echoing findings from previous 
studies examining the relative contribution of different 
relationships to children’s adjustment (e.g. Harper 
et al., 2014). Girls experiencing high levels of adversity 
report more pet positivity. Furthermore, pet relation
ship positivity is positively related to pre-adolescents’ 
concurrent prosocial behavior in low adversity con
texts. Children experiencing different levels of adver
sity did not differ in how they rated sibling 
relationship positivity. However, children with high 
levels of sibling positivity showed resilience, such that 
the association between adversity and later behavioral 
problems was only evident for those with low levels of 
sibling positivity. Positivity in relationships with pets 
and with siblings makes unique contributions to 
behavioral outcomes in pre-adolescence.

Theorists have called for interventions that enhance 
parents’ functioning to promote positive outcomes for 
vulnerable children (Shonkoff & Fisher, 2013). Our 
findings suggest that the scope of such interventions 
could be widened horizontally to encompass other 
family relationships, including sibling and pet rela
tionships to enhance adjustment and foster resilience 
in children experiencing adversity.
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