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The Impact of Household Pets on Children’s Daily Lives:
Differences in Parent–Child Conversations and Implications

for Children’s Emotional Development

Lori B. Reider, Emily Kim, Elise Mahaffey, and Vanessa LoBue
Department of Psychology, Rutgers University

Living with a pet is related to a host of socioemotional health benefits for children, yet few studies have
examined the mechanisms that drive the relations between pet ownership and positive socioemotional
outcomes. The current study examined one of the ways that pets may change the environment through
which children learn and whether childhood pet ownership might promote empathy and prosocial behavior
through parent–child conversations about emotions and mental states in the presence of a pet dog.
Participants included 123 parent (118 mothers, four fathers) and child (65 female, 58 male, Mage= 39.50
months, 75 White, not Hispanic, nine Asian/Pacific Islander, seven Hispanic, five Black/African
American, two South Asian/Indian, two American Indian/Alaska Native, two “other,” 21 more than one
race, 111 residing in the United States) dyads currently living with a pet dog (n= 61) or having never
lived with a pet dog (n= 62). As hypothesized, we found that parents used a greater proportion of emotion
and mental state language with their children when playing with their pet dog than with a lifelike toy,
suggesting that the presence of a household pet may be one context used to promote conversations about
emotions and mental states.

Public Significance Statement
Childhood pet ownership has been linked to a host of emotional benefits, yet few studies have examined
the underlying mechanism driving these relations. The present study examined the ways in which pet
dogs can serve as one context for social learning.We found that children heardmore emotion andmental
state language when playing with their pet dog than with a lifelike toy, suggesting that pets may provide
one context in a child’s social environment that might promote empathy and prosocial behaviors.

Keywords: pet ownership, parent–child conversations, emotional development, emotion and mental state
language
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Household pets play an important role in children’s everyday
lives. Recent surveys suggest that over half of the U.S. population
has at least one pet at home, most commonly a dog (Applebaum
et al., 2023). Furthermore, within the first year of life, over 60%
of parents report having a pet in the home with their infants,
and these numbers increase over the course of early childhood
(Christian et al., 2020; Hurley & Oakes, 2018; Melson, 2003).

Importantly, both children and adults consider their pets to be
part of the family, with children often reporting having better rela-
tionships with their pets than with their siblings (Cassels et al.,
2017; Cohen, 2002). Given the commonality of household pets
and their importance to the family system, it is crucial to exa-
mine the impact of household pets on children’s daily lives and
development.
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A large and growing literature has already linked childhood pet
ownership with a host of physical and socioemotional health benefits
(e.g., Melson, 2020; Purewal et al., 2017). Indeed, self-report studies
have demonstrated links between pet ownership in childhood and
higher self-esteem (Van Houtte & Jarvis, 1995), enhanced emotion
regulation (Bryant & Donnellan, 2007), and greater empathy and
theory of mind (e.g., Christian et al., 2020; Daly & Morton, 2006,
2009; Jacobson & Chang, 2018; Svensson, 2014). Furthermore, lon-
gitudinal work has shown that living with a pet dog at 6 months of
age was associated with a lower risk of showing developmental
delays at 12 months in communication, gross motor, fine motor,
problem-solving, and personal–social domains as measured via par-
ent report (Minatoya et al., 2020). At age 3, having lived with a pet
dog remained associated with a lower risk of developmental delays
in the communication, gross motor, problem-solving, and personal–
social domains (Minatoya et al., 2021).
While these studies demonstrate a link between household pets and

children’s socioemotional development, most of this work is correla-
tional, often relying on self- and parent-report measures, many of
which are retrospective. Given the financial and emotional commit-
ment of pet ownership, it is not feasible to randomly assign families
to adopt a pet into their home, making it difficult to conduct experi-
mental research that establishes a causal link between the introduction
of a household pet and better socioemotional functioning. As a result,
most of the literature has been unable to address whether owning a pet
promotes the development of socioemotional skills like empathy or
prosocial behavior in children, or whether highly empathetic and pro-
social individuals are just more likely to own a pet.
Only a handful of studies have attempted to manipulate the pres-

ence/absence of a pet in the short term to study its effects on child-
ren’s socioemotional skills (e.g., Hergovich et al., 2002; Kotrschal &
Ortbauer, 2003). For example, one study reported that the presence
of a pet dog buffered perceived stress in 7- to 10-year-old children
more than the presence of a parent during a difficult task (Kertes
et al., 2017). Likewise, another study found that 9- to 11-year-old
children who completed a stressful task alongside their pet dog
reported greater positive affect than those who completed the task
alone (Kerns et al., 2018).
In one of the only studies to examine whether introducing a pet

would influence children’s empathy, Hergovich et al. (2002) ran-
domly assigned first-grade classrooms to care for a class pet dog
for 3 months, or to a control condition where there was no pet dog
in the classroom. Children with the class pet dog showed better
teacher-reported social integration in the classroom and greater self-
reported empathy toward animals over time when compared to the
no dog control group. This study provides some promising evidence
of a potential causal link between interactions with pets (specifically
pet dogs) and increased empathy. However, this study introduced a
pet into the classroom, and findings may be complicated by the influ-
ence of peers, teachers, or other aspects of the school setting in ways
that might be different from the experience of living with a pet at
home. Furthermore, the study did not provide data on the potential
mechanisms underlying the influence of pets on children’s empathy.
Thus, while exposure to a pet might promote the development of
empathy in children over time, it remains unclear why or how pet
exposure enhances socioemotional functioning.
Several hypotheses have been proposed to explain the link

between pet ownership and socioemotional outcomes. For example,
pets may provide a social bond which serves as a nonjudgmental

source of emotional support for children and adults (see Melson,
2020 for a review). An alternative, but not mutually exclusive
hypothesis is that the presence of household pets may provide socio-
emotional benefits to children through opportunities to learn about
emotional concepts. Specifically, pet ownership might elicit conver-
sations between parents and children about their pets in a way that
promotes the development of empathy and emotion understanding.
Since pets are living things who cannot communicate their thoughts,
needs, or desires, conversations about household pets can serve as a
natural context for learning about emotions, developing empathy,
and engaging in prosocial behaviors. Even mundane, everyday
talk about how pets are fed, how to groom them, or their likes and
dislikes might encourage perspective-taking and talk about emotions
and mental states, precisely because pets themselves cannot provide
this information. Emotion and mental state (EMST) language in this
context might help children develop their theory of mind skills, espe-
cially in the infancy and preschool years when these skills are first
developing (Sodian et al., 2020; Wellman, 2017), and help children
apply those skills toward individuals (both animal and human) who
need compassion and support.

Research has already established that conversations between chil-
dren and caregivers about the emotions and mental states of others
are important for children’s developing understanding of the self-
other distinction, social competence, and theory of mind (Symons,
2004). Previous research has also demonstrated that increased use
of EMST language in parent–child conversations early in life is
related to greater empathy and prosocial behaviors (e.g., Aram &
Shapira, 2012; Brownell et al., 2013; Drummond et al., 2014). In
one study, researchers reported that parents’ talk about mental states
was related to 18- to 30-month-old children’s helping behavior
(Brownell et al., 2013). A similar study reported that mothers’ men-
tal state and emotion talk while reading books was related to 18- to
30-month-old children’s empathy (Aram & Shapira, 2012). In
another study, Drummond et al. (2014) found that parents who
labeled emotions and mental states more often during a free play ses-
sion and who elicited EMST talk more frequently during a book
reading had 18- to 30-month-old children who helped more quickly
during an empathic helping task. Taken together, these findings sug-
gest that hearing more EMST language may be linked to empathy
and prosocial development.

In addition to research on the impact of EMST language on child-
ren’s empathy and prosocial behaviors, there is also evidence that
parents use more EMST language in the context of a live animal ver-
sus a lifelike toy. In one study, Jipson et al. (2016) examined conver-
sations between parents and 3- to 5-year-old children during a brief
play session with a rodent (live animal), a robotic toy dog (lifelike
toy), and a toy car (inanimate toy). They found that parents talked
more about biological, psychological, and sensory properties when
interacting with the live animal than lifelike toy or the inanimate toy,
and more for the lifelike toy than the inanimate toy. Furthermore, par-
ents’ talk about psychological properties of the lifelike robotic toy dog
was related to children’s reasoning about the psychological and sen-
sory attributes of the robot, linking the input children receive to their
conceptual understanding of a toy that resembles a lifelike entity.
This suggests that the presence of a live animal may be one context
where greater talk about lifelike qualities is encouraged compared to
conversations around similar lifelike toys or even inanimate toys,
and that the language provided by parents during these interactions
may influence children’s thinking.
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The primary aim of the current study was to examine differences
in EMST language during parent–child conversations in the pres-
ence versus absence of a pet dog. We first compared parent–child
conversations in the presence of the family pet dog to conversations
between the same parents and children in the presence of an anthro-
pomorphized, or lifelike toy (e.g., doll, stuffed animal), which could
potentially elicit some of the same EMST language during parent–
child conversations as with their pet dog. We hypothesized that par-
ents and children living with a pet dog would use more EMST lan-
guage in the context of interactions with their pet dog, compared to
their interactions with a lifelike toy. Next, we compared the conver-
sations of parents and children who currently live with a pet dog and
parents and children who have never lived with a pet dog in the pres-
ence of a lifelike toy. We examined whether families living with a
pet dog use more EMST language in general when compared to fam-
ilies without a pet dog, or whether these differences are specific to
the context in which the conversations take place. We hypothesized
that EMST language during interactions with a lifelike toy would not
differ between families with and without a pet dog, as we expected
more of this language to be used specifically within the context of
the household pet.
As a secondary aim, we also examined whether children would

demonstrate differences in empathy and prosocial behavior based
on whether or not they lived with a pet dog, and whether they
heard more EMST language from parents. We hypothesized that,
consistent with previous research (e.g., Daly & Morton, 2006,
2009), living with a pet dog would be positively related to empathy
and prosocial behaviors. Furthermore, we hypothesized that EMST
language by both parents and children would positively predict
children’s empathy and prosocial behaviors. Finally, we explored
relations between parents’ previous and current pet ownership and
their self-reported empathy and prosocial behavior.

Method

Transparency and Openness

Our study design, sample size, and main analytic procedures were
preregistered on aspredicted.org (#43820). All data can be found on
Databrary (LoBue et al., 2020). Data were analyzed using SPSS
Version 27 (IBM® SPSS® Statistics: IBM Corp. Released, 2020).

Participants

Families completed an online eligibility form to participate in the
current study. To be eligible for participation, families must have
endorsed having a child between 18 and 66 months of age, and
they must either currently live with a pet dog (pet dog group) or
have never lived with a pet dog or cat (no dog group). Participants
who have only previously lived with a pet dog or cat or who cur-
rently live with only a pet cat (as cats are commonly owned pets
that offer similar types of interactions) were excluded from participa-
tion so that we could compare families who currently live with a pet
dog to those who have never lived with a comparable pet. Families
who have never lived with a pet dog or cat but have lived with other
kinds of animals (e.g., lizards, gerbils, fish) were placed in the no
dog group. The reasoning for this decision was twofold. First, ani-
mals like lizards, gerbils, and fish arguably have a lower capacity
to engage in social and emotional interactions with humans when
compared to dogs and cats. Second, previous research suggests

that children are less attached to pets that are less phylogenetically
similar to humans than they are to pets that are more phylogeneti-
cally similar such as dogs and cats (Hirschenhauser et al., 2017;
Muldoon et al., 2019).

Participants included 123 children (65 females, 58 males) and their
primary caregiver (119 mothers, four fathers) who belonged to one of
four groups based on a targeted age range (younger: 18–35 months of
age vs. older: 36–66 months of age) and whether they lived with a pet
dog at the time of the study (pet dog group) or had never lived with a
dog or cat (no dog group). Of those who currently lived with a pet dog
(n= 61), 35 (57.4%) only lived with a pet dog, 15 (24.6%) had a dog
and a cat, six (9.8%) had a dog and another pet, and five (8.2%) had a
dog, cat, and another pet. Of those who reported having no dog or cat
(no dog group, n= 62), 14 families reported livingwith other kinds of
pets, which were mostly fish (22.6%), but also included lizards, crabs,
frogs, gerbils, and chickens. The sample size was preregistered and
determined based on previous research coding EMST language dur-
ing parent–child interactions (Drummond et al., 2014; n= 44 dyads
between two age groups), as well as research using similar vignette
tasks with older children (Weller & Hansen Lagattuta, 2013; n= 76
between four conditions). The age ranges for the current study were
selected because of their developmental relevance, as previous litera-
ture suggests that significant developments in theory of mind—a key
component in the ability to attribute mental states to the self and
others—emerges between 3 and 5 years of age (Wellman et al., 2001).
In the current study, we aimed to explore whether relations between
dog ownership and EMST language differ around the time that such con-
cepts are also undergoing substantial developmental change.

The final sample included 30 younger children who live with a pet
dog (18 female, Mage= 25.72 months, SDage= 5.05, rangeage=
16.99), 31 older children who live with a pet dog (20 female,
Mage= 49.22, SDage= 10.00, rangeage= 30.39), 31 younger children
who had never lived with a pet dog (13 female, Mage= 28.39,
SDage= 9.44, rangeage= 51.88), and 31 older children who had
never lived with a pet dog (14 female, Mage= 54.22, SDage= 9.93,
rangeage= 35.09). Two children’s and two parents’ proportion of
EMST scores were determined to be outliers (defined as greater than
3 SDs from themean) andwere excluded from the remaining analyses.
This included two parents’ and one child’s EMST language when
playing with the lifelike toy, and one child’s EMST language when
playingwith their pet dog. Three parents’ empathy scores (asmeasured
by the Toronto Empathy Questionnaire [TEQ]; Spreng et al., 2009)
were also determined to be outliers and were excluded from all anal-
yses. These participants’ data were retained for all other analyses.

The majority of parents reported their child’s race/ethnicity as
White, not Hispanic (n= 75, 61.0%), with parents also reporting
their child’s race/ethnicity as Asian/Pacific Islander (n= 9, 7.3%),
Hispanic (n= 7, 5.7%), Black/African American (n= 5, 4.1%),
South Asian/Indian (n= 2, 1.6%), American Indian/Alaska Native
(n= 2, 1.6%), other (n= 2, 1.6%), or more than one race (n= 21,
17.1%). Most families (n= 111, 90.2%) reported residing in the
United States of America, with an additional six (4.9%) families in
Canada, two families in the United Kingdom (1.6%), one family
each residing in Ireland (.8%), Israel (.8%), and the Philippines
(.8%), and one additional family (.8%) who did not provide this infor-
mation. Parents also reported that most of their children had at least
one sibling (n= 91, 74.0%) and attended daycare or preschool
(n= 66, 53.7%). Note that the responses of daycare/preschool atten-
dance were inconsistently reported by caregivers, and it was unclear
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whether the amount of time caregivers reported reflected their current
or previous time spent in daycare due to the impact of the COVID-19
pandemic, and this variable should be interpreted with caution. The
majority of children only heard English in the home (n= 86,
69.9%). Most parents reported having an advanced degree (n= 84,
68.3%), with parents additionally reporting having some college or
trade school (n= 4, 3.3%), or an AA/BA degree (n= 33, 26.8%).
Parents also reported their average household income in the last
three years (in U.S. dollars) of less than $20,000 (n= 4, 3.3%),
$20,000–$40,000 (n= 8, 6.5%), $40,000–$60,000 (n= 10, 8.1%),
$60,000–$100,000 (n= 37, 30.1%), or more than $100,000 per
year (n= 62, 50.4%). Two (1.6%) parents did not report their house-
hold income or education level.

Procedures

Parents and children were invited to take part in this study
through advertising on our lab website, childrenhelpingscience.com,
and social media platforms. All data were collected during the
COVID-19 pandemic, and the entire study took place online using
Zoom, a video conferencing platform. All procedures were approved
by the Institutional Review Board at Rutgers University-Newark.
Informed consent was obtained at the start of the call. Participants
in the no dog group completed a single free-play session with a life-
like toy, while participants in the pet dog group completed two free-
play sessions during the same testing session (one with their pet
dog and one with a lifelike toy) in a counterbalanced order.
Children in the older age group (36 months and older) completed
an age-appropriate prosocial vignette task following the free-play
session(s). Parents also completed questionnaires regarding their
own and their child’s empathic and prosocial behaviors, as well
as demographic information. Participants were debriefed about the
nature of the study at the conclusion of the session. All participants
received a small compensation ($10 gift card) for their participation.

Measures

Free-Play Sessions. All parent–child dyads engaged in a
5-minute free play session with an anthropomorphized, or lifelike
toy (e.g., doll, stuffed animal). Dyads living with a pet dog com-
pleted an additional 5-minute free play session with their dog in a
counterbalanced order. Parents were instructed to play with one of
their child’s favorite lifelike toys or their pet dog as they would nor-
mally play at home. During each free play session, the researcher was
not visible to the parent and child. Free-play sessions were recorded
for offline transcription and coding of EMST language (see “Coding
Conversations” section).
Prosocial Vignette Task. To assess children’s prosocial

behavior, children responded to four prosocial dilemma vignettes
using a series of interview style questions, adapted from a study
of 5- to 13-year-old children (Weller & Hansen Lagattuta, 2013).
Given the need for expressive vocabulary and the heavy processing
demands necessary to complete this kind of task, the vignette task
was only run with the older age group (36 months and older). The
characters in each vignette matched the biological sex of the child
participant. Each vignette involved a character either currently
engaged or about to engage in a fun activity when the character
is met by an unfamiliar, same-aged, same-sex child who needs
help or wants to play with something fun owned by the focal

character (see Weller & Hansen Lagattuta, 2013 for additional
details about the vignettes).

The original task had 10 vignettes, including six prosocial moral
dilemmas, two prohibitivemoral dilemmas, and two simple desire sto-
ries. The six prosocial vignettes were further categorized by high-need
(character’s physical well-being is at stake), medium-need (child’s
personal belongings are at risk), and low-need (child wants to play
with a new item). To keep the current study at a reasonable length
for young children, we used a subset of the vignettes that included
one high-need, one medium-need, and two low-need prosocial
moral dilemmas. Specifically, we selected two vignettes in which
the focal character needs help (helping scenarios), and two vignettes
in which the focal character wants the other character to share a toy
(sharing scenarios). In the two helping scenarios, an unfamiliar
child needs help (e.g., fell off a bike and is hurt, drawing and trading
cards blew out of a backpack), and in the two sharing scenarios, an
unfamiliar child wants to play with the main character’s new toy
(e.g., new kite, video game). Vignettes were presented via prerecorded
videos with the same speaker describing each vignette. Following
each vignette, children were asked two comprehension questions
about each character in the vignette to ensure that the child was paying
attention and understood each story. Next, children were asked what
“most boys/girls” would do in each situation using two response
options including a prosocial response (e.g., stop to try and help)
and a selfish response (e.g., go straight to the movies). Participants
were then asked what they themselves would do in this same situation
using the same response options. Following their selection, children
were asked whether they would feel good or bad about their decision,
and then answered a follow-up item about how good or bad they
would feel using a 3-point Likert scale (little, medium, or very
good/bad). The order of response choices were randomized.

Parent Self-Report Measures. Parents completed self-report
questionnaires regarding their perceived empathy and prosocial behav-
ior, as well as information regarding their current and previous pet own-
ership, pet bonding (if applicable), and basic demographic information.
All parents completed the TEQ. The TEQ is a 16-item self-report mea-
sure primarily targeting affective empathy, with each item scored using
a 5-point Likert scale from 0 (never) to 4 (always). The TEQ has shown
good internal validity and test–retest reliability (Spreng et al., 2009).
Parents also completed the Prosocialness Scale for Adults (Caprara
et al., 2005), a 16-item measure of self-reported tendency to engage
in prosocial behaviors, including sharing, helping, and caring. Items
were scored using a 5-point Likert scale: 1 (never/almost never true)
to 5 (almost always/always true). The Prosocialness Scale for Adults
has demonstrated good internal validity and test–retest reliability
(Caprara et al., 2005, 2010). Parents who currently live with a pet
dog also completed the Companion Animal Bonding Scale, an eight-
item measure assessing the frequency of interactions with a pet
(Poresky et al., 1987). Participants responded with the frequency they
engage in various caretaking interactions with the pet dog that took
part in the study (e.g., responsible for the dog, petting the dog), using
a 5-point Likert scale from 1 (never) to 5 (always). This scale has
shown good reliability and test–retest reliability (Angulo et al., 1996;
Poresky et al., 1987). Finally, all parents completed a demographics
form, which asked about racial/ethnic background, the biological sex
of the child (as assigned at birth), relationship of the parent to the
child, household education, and income.We also asked parents to report
the number of siblings in the home, as well as the amount of time their
children spent in daycare or preschool facilities.
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Parent Report of Child Measures. Parents also completed
questionnaires regarding their child’s empathy, vocabulary production
(for children younger than 36 months), and pet attachment (pet dog
group only). All parents completed the Griffith Empathy Measure
(GEM), a 23-item measure of children’s empathy (Dadds et al.,
2008a, 2008b). While this measure aims to distinguish between cog-
nitive and affective components of empathy, studies have noted con-
cerns with these distinctions and have noted poor reliability when
using this distinction (Kimonis et al., 2016;Murphy, 2019).We there-
fore used the overall average of all the items as the outcome measure.
Prior studies have shown good test–retest reliability of the overall
GEM score (e.g., Dadds et al., 2008a; Kimonis et al., 2016).
Parents of children in the younger age group (younger than

36 months) completed an adapted version of the MacArthur–Bates
Short-Form Vocabulary Checklist: Level II (Fenson et al., 2000),
which included 90 single word items. Parents endorsed whether
their child says each word, and the total number of words that parents
endorsed were used as the outcome measure to assess language abil-
ity in the younger age group. This measure was included specifically
to ensure that the younger age group did not differ in overall lan-
guage ability for children with and without a pet dog. Children
with and without a pet dog in the younger age group did not differ
in their language production ability, as assessed using the number
of items endorsed on the MacArthur–Bates Short-Form
Vocabulary Checklist: Level II (Fenson et al., 2000), t(59)= .77,
p= .16, d= .36, 95% confidence interval (CI) [−.15, .87].
Finally, parents who currently live with a pet dog also answered

questions about their child’s attachment to their dog. Five items
were selected from the Child’s Attitudes and Behaviors Towards
Animals questionnaire (Guymer et al., 2001). The original measure
was developed to measure children’s attitudes and behaviors toward
animals and asks about children’s relationship with animals and spe-
cifically with their pets. We selected the four items that specifically
asked about pets (“my child has a good relationship with our pet,”
“my child acts in a caring manner towards our pet,” “my child
shows responsibility for our pet,” and “my child plays nicely with
our pet”), as well as one additional reverse scored item (“my child
is rough with animals”). For each item, parents responded using a
5-point Likert scale from 1 (never) to 5 (always), and the total was
used as a measure of children’s pet attachment. However, when inter-
nal reliability was determined using Cronbach’s α, reliability was low
for all five items (α= .28). Alphas were then recalculated with each
item deleted, and we determined that removing the reverse scored
item that asks about animals generally (“My child is rough with ani-
mals”) improved reliability to an acceptable standard (α= .76). Thus,
for the remaining analyses, the sum of only the four reliable items was
used to assess children’s attachment to their pet dog.

Data Preparation

Coding Conversations. For each free play session, conversa-
tions were transcribed in Excel by trained researchers verbatim by
utterance and speaker from recorded videos and were then checked
by another trained researcher for accuracy. An utterance was defined
as an uninterrupted stream of language distinguished based on (a)
clear, lengthy pauses indicating the end of a stream of speech, (b)
grammatical structure indicating the end of a stream of speech (e.g.,
clear end of a sentence), and (c) changes in vocal intonation indicating
a shift from the previous utterance (Drummond et al., 2014; Slaughter

et al., 2007). Transcripts were then coded for EMST language from
seven different categories (primarily from Drummond et al., 2014,
though see Brownell et al., 2013; Ruffman et al., 2006; Symons et
al., 2006). These included utterances containing the following con-
tent: simple affect, desire, emotion explanations/elaborations, mental
state, empathy, prosocial, and other internal states (see Table 1 for a
full description of the coding scheme). For all categories except empa-
thy statements, we further coded whether the statement was a produc-
tion statement (e.g., labeling or explaining) or an elicitation statement
(e.g., asking a question or otherwise eliciting a response). Four pri-
mary composite proportion score variables were created for analysis,
calculated as the total number of EMSTutterances divided by the total
number of utterances during each play session (dog, toy) by each
speaker (parent, child). We opted to examine the proportion of overall
EMST language provided by each speaker during each play session
because we did not have a priori hypotheses about the specific
kinds of EMST language used by parents and children. Similar
approaches have been used in previous studies using related coding
schemes (e.g., Drummond et al., 2014).

Reliability. One trained researcher coded all transcripts. To estab-
lish interrater reliability, an additional trained coder independently
coded 33% of the transcripts (n= 40, 10 from each age group and
pet dog/no dog group). Cohen’s Kappa (κ) was used to calculate reli-
ability, with values between .60 and .79 (moderate agreement) to be
considered acceptable, and values above .80 considered to be strong
agreement between raters (Landis & Koch, 1977). We obtained an
average Cohen’s κ of .95 (κ range= .83–1.00, 98% agreement), indi-
cating a high level of agreement. Asmentioned above, for each speaker
(parent, child) and play session (dog, toy), the total number of utter-
ances within each EMST coded category were then summed and
divided by the total number of utterances to create a proportion
score of EMST language used by each speaker in each play session.
The primary coder’s data were used for all analyses to follow.

Coding Prosocial Vignettes. Children 36 months and older
completed the prosocial vignette task. As a measure of children’s pro-
social behavior, we assessed the proportion of trials that children
claimed that most boys/girls would act prosocially (prosocial–other)
and the proportion of trials that children claimed they themselves
would act prosocially (prosocial–self). Trials were excluded if the
child failed to correctly answer at least one of the two comprehension
checks provided at the start of each trial (e.g., [a] Right now, where
does Alex really want to go? and [b] And what happened to
Drew?). Of the 62 children who attempted the task, three were
excluded from analyses including two participants who did not pro-
vide responses to any of the questions following each vignette and
one participant who failed all comprehension checks across all four
vignettes. Of the 59 remaining participants included in the analysis,
most children answered both comprehension items accurately follow-
ing each vignette (78%–86% of children across all four vignettes, see
Table 2). For all further analyses using the vignette data, we relied on
proportion scores for ease of interpretation to only examine responses
to vignettes in which children passed the comprehension checks to
ensure we only included data from vignettes that children understood.

Data Analysis Plan

We first provide an initial preliminary examination of key vari-
ables of interest. This includes an examination of differences in
parents’ and children’s empathy, prosocial behaviors, and EMST
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language use during the toy play session by dog ownership using
independent samples t-tests. We also conducted correlations to
examine relations between children’s empathy, children’s prosocial
behaviors, children’s EMST language use in each play session, par-
ent’s EMST language use in each play session, children’s pet attach-
ment, and children’s age in months.
Next, we examined our main preregistered aims. The primary aim

was to examine differences in EMST language during parent–child
conversations in the presence versus absence of their pet dog. To
address this aim, a 2 (child age: older group vs. younger group)
by 2 (play session: dog vs. toy) mixed effects analysis of variance

(ANOVA) was used to examine differences in both parent and
child use of EMST language during play with their pet dog com-
pared to the lifelike toy (note these analyses were only done using
data from the pet dog group). We hypothesized that parents and chil-
dren living with a pet dog would use more EMST language in the
context of interactions with their pet dog when compared to their
interactions with a lifelike toy.

The next aim was to examine whether families with a pet dog use
more EMST language in general when compared to families with
no dog, or whether these differences are specific to the context in
which the conversations take place. To address this aim, a 2
(child age: younger group vs. older group) by 2 (dog ownership:
pet dog group vs. no dog group) ANOVAwas used to examine dif-
ferences in both parent and child use of EMST language during
play with a lifelike toy. We hypothesized that EMST language
would not differ between families with and without a pet dog
while playing with a lifelike toy, as we expected more EMST lan-
guage to be used specifically in the context of a live household pet.
We also explored whether parent and child EMST language over-
all, across contexts, differed based on dog ownership. A 2 (child
age: younger group vs. older group) by 2 (dog ownership: pet
dog group vs. no dog group) ANOVA was used to examine differ-
ences in both parent and child overall use of EMST language.

Table 1
Coding Scheme of EMST Language

Category

Function and examples

Production Elicitation

Simple affect
Nouns, verbs, adjectives, or adverbs naming emotional
feelings or behaviors, or states of preference, desire, or
intention without expansion or emotion imitation

Production (SAP) Elicitation (SAE)
• The dog is happy. • Is he happy or sad?
• The dog loves his toy. • How is he feeling?
• You like this toy. • Are you happy?

Desire
References to wanting, needing something concrete

Production (DP) Elicitation (DE)
• He wants his ice cream. • Does he need a hug?
• You want that toy. • What do you want to play with?
• Help me.

Elaboration/explanation
Phrases or statements that explain or clarify the reason or
possible cause for a particular mental state, or that provide
background or context to help the child understand it, or
that elaborate or explain how one infers or knows that a
given mental state is being experienced

Production (EP) Elicitation (EE)
• He is sad because he does not have a hug. • Why is he sad?
• He is scared because there was a loud noise. • How do you know he is angry?
• You are excited because we get to play

with these toys.
• Why are you upset?

Mental state
References to the past, or to thinking, knowing, wondering,
remembering, pretending

Production (MSP) Elicitation (MSE)
• I think that’s a cat. • What do you think he’s doing?
• You know this color. • Do you remember reading about

dogs in our story?• Do you think he’s hungry?
Other internal state
References to other internal states that are not affect- or
mental state-related (e.g., physiological states)

Production (OISP) Elicitation (OISE)
• He is hungry. • Did she get tired?
• You seem tired. • Are you hungry?

Empathy statements
Statements or emotion-related sounds that promote
empathy with a character’s emotion

Production (EMPP)
• Aww.
• Poor monkey.

Prosocial statements
Statements that promote prosocial behaviors during the
interaction with the people, dog, or toy. These can refer to
rewarding/encouraging the child for prosocial behaviors or
asking someone to engage in prosocial behaviors or avoid/
discouraging antisocial behaviors.

Production (PP) Elicitation (PE)
• Nice touches. • Can you be nice to her?
• Be gentle. • Can you be gentle with her?
• Oh that is so nice of you … good. • Don’t be mean to the dog/toy.

• Don’t hit him.
• You wanna give him a hug?
• Can I get a kiss?

Note. EMST= emotion andmental state; SAP= simple affect production; SAE= simple affect elicitation; DP= desire production; DE= desire elicitation; EP=
elaboration/explanation production; EE= elaboration/explanation elicitation; MSP=mental state production; MSE=mental state elicitation; OISP= other internal
state production; OISE= other internal state elicitation; EMPP= empathy statements production; PP= prosocial statements production; PE= prosocial statements
elicitation.

Table 2
Prosocial Vignette Task: Number of Children Who Passed the
Comprehension Checks

Vignette type

Number of comprehension checks passed, n (%)

Neither One Both

Helping-1 3 (5) 5 (8) 51 (86)
Helping-2 2 (3) 8 (14) 49 (83)
Sharing-1 3 (5) 8 (13) 49 (82)
Sharing-2 6 (10) 7 (12) 46 (78)
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It is important to note that in our preregistration and study protocol,
we aimed to compare children before (18- to 35-month-old children)
and during the preschool years (36- to 66-month-old children) where
significant changes typically occur in the development of mental state
understanding. However, we acknowledge the vast individual vari-
ability that exists in the timing and development of these concepts,
as well as research suggesting that children younger than age 3 may
have some understanding of mental states when measured using non-
verbal or implicit tasks (e.g., see Carlson et al., 2013 for a review). As
such, as additional exploratory analyses, we re-ran the 2 (child age:
older group vs. younger group) by 2 (play session: dog vs. toy)
mixed effects ANOVA (with pet dog owners only) and the 2 (child
age: younger group vs. older group) by 2 (dog ownership: pet dog
group vs. no dog group) ANOVA on EMST language use by parents
and children as analyses of covariance (ANCOVAs) by collapsing
across age groups, and instead used age in months as a covariate.
As a secondary aim, we examined whether dog ownership was

related to children’s empathy and prosocial behaviors using point–
biserial correlations. We hypothesized that living with a pet dog
would be positively related to children’s empathy and prosocial
behaviors. We also conducted a series of linear regressions to exam-
ine whether parent and child use of EMST language was related to
children’s empathy and prosocial behaviors, and whether these rela-
tions differed based on dog ownership. We hypothesized that EMST
language by both parents and children would be positively related
to children’s empathy and prosocial behaviors. We also explored rela-
tions between parent and child EMST language use during each play
session (dog, toy) on children’s empathy and prosocial behaviors,
including children’s age in months in the model. Finally, we explored
whether parents’ empathy and prosocial behaviors differed as a func-
tion of their own childhood pet ownership.

Results

Descriptive Statistics

Table 3 provides the means and standard deviations for parents’
and children’s empathy, prosocial behavior, EMST language, and
pet attachment across the entire sample and as a function of current
dog ownership (pet dog vs. no dog). Table 4 provides results for
independent samples t-tests comparing these same variables by
dog ownership, and we summarize the results here. Parents in the
no dog group used a significantly greater proportion of EMST lan-
guage than parents in the pet dog group when playing with a lifelike
toy, t(120)= 2.04, p= .04, d= .37, 95% CI [.01, .73]. Children’s
empathy, children’s prosocial self- and other scores, parents’ empa-
thy, parents’ prosocial behavior, and children’s EMST language use
while playing with a lifelike toy did not significantly differ based on
current dog ownership (ps. .40).
Table 5 provides correlations between children’s age in months,

parents’ and children’s empathy, parents’ (self-report) and child-
ren’s (self- and other-vignette scores) prosocial behaviors, parents’
and children’s EMST language, and children’s pet attachment.
Children’s age in months was significantly correlated with child-
ren’s prosocial–self scores, r(57)= .30, p= .02, children’s own
production of EMST language when playing with a lifelike toy,
r(121)= .32, p, .001, and when playing with their pet dog if
they had one, r(58)= .32, p= .01. Children’s empathy was signifi-
cantly correlated with children’s pet attachment, r(55)= .33,

p= .01. Children’s prosocial–other scores were correlated with
children’s prosocial–self scores, r(57)= .60, p, .001, and child-
ren’s pet attachment, r(25)= .52, p= .01. Children’s EMST
language while playing with a lifelike toy was correlated
with children’s EMST language while playing with their pet dog,
r(58)= .39, p= .002, and parents’ EMST language while playing
with a lifelike toy, r(120)= .34, p, .001. Parents’ EMST language
while playing with a lifelike toy was correlated with parents’ EMST
language while playing with their pet dog, r(58)= .47, p, .001.
All other relations were not significant (p. .05).

Table 6 provides information about the kinds of lifelike toys (ani-
mal or human) that parents and children played with during the free-
play session with the lifelike toy. The percentage of participants that
played with an animal-like and human-like toy did not differ based
on dog ownership and age group, χ2(3)= 7.01, p= .07, V= 0.24.
We also examined whether EMST language provided by parents
or children differed based on whether they played with an animal-
like or human-like toy, and there were no differences based on the
type of toy for both parents’ use of EMST language, t(120)= .16,
p= .88, d= .03, 95%CI [−.33, .39], or children’s use of EMST lan-
guage, t(121)= .36, p= .72, d= .07, 95% CI [−.30, .43].

Dog Owners’ Use of EMST Language

To examine differences in parents’ use of EMST language for fam-
ilies livingwith a pet dog, we conducted amixed effects ANOVAwith
play session (dog vs. toy) as a within-subject factor and child age
group (younger group vs. older group) as a between-subjects factor
(see Table 7 for results and Figure 1 for visualization).We found a sig-
nificant main effect of play session, F(1,58)= 11.67, p= .001,
η2= .17, 95% CI [.03, .33]. Overall, parents provided a greater pro-
portion of EMST language when playing with their child and pet
dog (M= .27, SD= .13), than playing with a lifelike toy (M= .21,
SD= .10). There was no significant effect of child age group and
no age group by play session interaction (ps. .62). We then exam-
ined differences in parents’ use of EMST language for families living
with a pet dog across play sessions (dog vs. toy), controlling for age
in months, instead of comparing our preregistered age groups as a
between-subjects factor. To do so, we ran an ANCOVA examining
differences in parents’ EMST language with play session (dog vs.
toy) as a within-subject factor and age in months as a covariate
(see Table S1 in the online supplemental materials for results). Age
in months was mean centered prior to being entered into the repeated
measures ANCOVA (Schneider et al., 2015). The main effect of
play session remained significant after controlling for the effect
of age, F(1, 58)= 11.99, p= .001, η2= .17, 95% CI [.03, .34].
The covariate of age was not significantly related to the proportion
of EMST language used by parents in the pet dog group,
F(1, 58)= .40, p= .53, η2= .01, 95% CI [.00, .01]. Thus, the main
effect of play session remained significant above and beyond any
potential effects of age.

We then examined children’s production of EMST language using
a mixed effects ANOVA with play session (dog vs. toy) as a within-
subject factor and child age group (younger group vs. older group)
as a between-subjects factor (see Table 8 for results and Figure 2
for visualization). We found a significant main effect of age
group, F(1, 58)= 10.02, p= .002, η2= .15, 95% CI [.02, .31].
Unsurprisingly, children in the older age group provided a greater pro-
portion of EMST language overall (M= .10, SD= .01) compared to
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the younger age group (M= .05, SD= .01). There was no effect of
play session and no age group by play session interaction (ps. .27).
We then ran a repeated measures ANCOVA examining differences in
children’s EMST languagewith play session (dog vs. toy) as awithin-
subject factor and age in months (mean centered) as a covariate
(see Table S2 in the online supplemental materials for results). The
covariate of age was significantly related to the proportion of EMST
language used by children in the pet dog group, F(1, 58)= 10.58,
p= .002 η2= .15, 95% CI [.02, .32]. There were no other significant
effects (ps. .72). Thus, the main effect of age remained significant
above and beyond any potential effects of play session.

Relation Between Dog Ownership and Overall EMST
Language

Next, we compared the use of EMST language during play with a
lifelike toy in families with and without a pet dog. We ran a 2 (child
age: younger group vs. older group) by 2 (dog ownership: pet dog
group vs. no dog group) ANOVA on both parent and child use of
EMST language (see Table 9 and Figure 3 for parent results, and
Table 10 and Figure 4 for child results). For parents, we found a non-
significant effect of dog ownership that was approaching statistical
significance, F(1, 118)= 4.10, p= .05, η2= .03, 95% CI [.00,
.11]. Parents in the no dog group provided a higher proportion of
EMST language (M= .25, SD= .11) when compared to parents in

the pet dog group (M= .21, SD= .10) when playing with a lifelike
toy. There were no significant effects of age group or a significant
age group by dog ownership interaction (ps. .55). This result
was unexpected, so as a follow-up, we explored whether the propor-
tion of EMST language used by parents overall, in any play session,
differed by child age group and dog ownership. To do this, we first
calculated the proportion of EMST language used by dog owning
parents across both play sessions (dog + toy), as well as the propor-
tion of EMST language used by families with no dog during the
toy play session. Next, we ran a 2 (child age: younger group vs.
older group) by 2 (dog ownership: pet dog group vs. no dog group)
ANOVA on parent’s proportional use of EMST language during the
toy (no dog group) or toy and dog (pet dog group) play sessions
(see Table S3 in the online supplemental materials for results).
We found no main effect of child age group (p= .77), dog ownership
(p= .85), or age by dog ownership interaction (p= .43), suggesting
that overall, parents living with a pet dog used similar amounts
of EMST language during play interactions with their children
(M= .25, SD= .12) when compared to parents without a dog
(M= .25, SD= .11). We then ran an ANCOVA examining differ-
ences in parents’ use of EMST language based on current dog owner-
ship (pet dog group vs. no dog group) while controlling for age in
months (mean centered; see Table S4 in the online supplemental
materials for results). We found a main effect of dog ownership,
F(1, 119)= 4.20, p= .04, η2= .03, 95% CI [.00, .12]. Parents in
the no dog group used a greater proportion of EMST language
while playing with a lifelike toy (M= .25, SD= .11) when compared
to parents in the pet dog group (M= .21, SD= .10). The covariate of
age was not significantly related to the proportion of EMST language
used by parents, F(1, 119)= .08, p= .78, η2= .001, 95% CI [.00,
.04]. Thus, the main effect of dog ownership remained significant
above and beyond any potential effects of children’s age.

Finally, we examined differences in children’s EMST language as a
function of dog ownership and found a main effect of age group,
F(1, 119)= 21.93, p, .001, η2= .16, 95% CI [.05, .27]. Children
in the older age group provided more EMST language (M= .10,
SD= .08) overall than the younger age group (M= .04, SD= .05)
when playing with a lifelike toy. There were no significant effects
of dog ownership or a significant age group by dog ownership inter-
action (ps. .57). Although this was expected, we also explored

Table 3
Sample Descriptives

Measure

Overall sample Pet dog group No dog group

M SD M SD M SD

Child empathy (GEM) 4.92 0.62 4.88 0.55 4.97 0.68
Child prosocial–self (vignettes) .61 .38 .61 .39 .61 .39
Child prosocial–other (vignettes) .63 .36 .63 .36 .62 .37
Child pet attachment 15.14 2.52
Child EMST (toy) .07 .08 .07 .08 .06 .07
Child EMST (dog) .07 .08
Parent empathy (TEQ) 47.82 2.87 47.80 2.69 47.83 3.08
Parent prosocial (PSA) 63.94 7.57 63.63 6.61 64.24 8.46
Parent pet bonding 31.51 4.61
Parent EMST (toy) .23 .11 .21 .10 .25 .11
Parent EMST (dog) .27 .15

Note. GEM=Griffith Empathy Measure; EMST= emotion and mental state; TEQ= Toronto Empathy
Questionnaire; PSA= Prosocialness Scale for Adults.

Table 4
Differences Between Pet Dog and No Dog Participants on Key
Measures of Interest

Measure df t p d 95% CI

Child empathy (GEM) 120 0.82 .41 .62 [−.21, .50]
Child prosocial–self (vignettes) 57 0.04 .97 .01 [−.50, .52]
Child prosocial–other (vignettes) 57 −0.10 .92 −.03 [−.54, .48]
Child EMST (toy) 121 −0.56 .58 −.10 [−.45, .25]
Parent EMST (toy) 120 2.04 .04 .37 [.01, .73]
Parent empathy (TEQ) 117 0.05 .96 .01 [−.35, .37]
Parent prosocial (PSA) 120 0.44 .66 .08 [−.28, .44]

Note. CI= confidence interval; GEM=Griffith Empathy Measure;
EMST= emotion and mental state; TEQ= Toronto Empathy Questionnaire;
PSA= Prosocialness Scale for Adults.
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whether the proportion of EMST language used by children overall, in
any play session, differed by child age group and dog ownership. To
do this, we first calculated the proportion of EMST language used by
dog owning children across both play sessions (dog + toy), as well as
the proportion of EMST language used by families without a pet dog
during the toy play session. Next, we ran a 2 (child age: younger group
vs. older group) by 2 (dog ownership: pet dog group vs. no dog group)
ANOVA on children’s proportional use of EMST language during the
toy (no dog group) or toy and dog (pet dog group) play sessions (see
Table S5 in the online supplemental materials for results). We found a
main effect of age group, with children in the older age group provid-
ing a greater proportion of EMST language overall (M= .10,
SD= .08) than children in the younger age group (M= .04,
SD= .05), F(1, 118)= 24.03, p, .001, η2= .17, 95% CI [.06,
.29]. We found no main effect of dog ownership (p= .38), or age
group by dog ownership interaction (p= .94), suggesting that overall,
children in the older age group use more EMST language when com-
pared to children in the younger age group. We also ran an ANCOVA
examining differences in children’s use of EMST language based on
current dog ownership (pet dog group vs. no dog group) while control-
ling for age in months (mean centered; see Table S6 in the online sup-
plemental materials for results). The covariate of age was significantly
related to the proportion of EMST language used by children, F(1,
119)= 14.45, p, .001, η2= .11, 95% CI [.03, .22]. Thus, the main
effect of children’s age remained significant above and beyond any
potential effects of dog ownership.

Relations Between Dog Ownership, EMST, and Children’s
Empathy and Prosocial Behavior

Next, we examined whether dog ownership was related to child-
ren’s empathy (parent report) and prosocial behaviors (prosocial–
self and prosocial–other scores) using point–biserial correlations.
Dog ownership was not related to children’s empathy or prosocial

behaviors (ps. .40; see Table S7 in the online supplemental materi-
als). We also used a series of linear regressions to examine whether
parent and child EMST language during each play session predicted
children’s empathy and prosocial behaviors. None of these relations
were significant (ps. .10). One potential reason we found no signifi-
cant relations between children’s production or exposure to EMST
language and children’s empathy or prosocial behaviors is that we
tested a large age range, including younger children who may not
yet engage in many empathic or prosocial behaviors assessed in the
current study. Thus,we ran additional exploratory analyses on the rela-
tions between parents’ production of EMST language and children’s
production of EMST language during each play session (dog, toy) on
children’s empathy and prosocial behaviors (prosocial–self and pro-
social–other scores), including children’s age in months. Tables S8
and S19 in the online supplemental materials show all results, and
we summarize the results here.

The overall models of parent EMST language or child EMST lan-
guage and child age inmonths predicting children’s empathy were not
statistically significant when playing with the lifelike toy (ps. .14;
see Tables S8 and S9 in the online supplemental materials). For the
models examining parent and child EMST language usewhile playing
with the pet dog, though the overall models were not significant
(ps= .07 for each overall model), we found that age in months was
a significant predictor of children’s empathy (p= .02 for parent
EMST language and p= .05 for child EMST language) in both mod-
els (see Tables S10–S11 in the online supplemental materials).

Next, we examined the impact of parent and child EMST language
in each play session on children’s prosocial–self scores (see

Table 5
Correlations Between Key Measures of Interest

Measure 1 2 3 4 5 6 7 8 9

1. Age (in months) —

2. Child empathy (GEM) .16 —

3. Child prosocial–self (vignettes) .30* .25 —

4. Child prosocial–other (vignettes) .23 .16 .60** —

5. Child EMST (toy) .32** .12 −.03 .05 —

6. Child EMST (dog) .32* .17 .21 .20 .39** —

7. Parent EMST (toy) −.01 −.07 −.21 −.15 .34** .09 —

8. Parent EMST (dog) −.11 −.01 −.08 −.22 .04 .04 .47** —

9. Child pet attachment .02 .33* .14 .52** .25 .04 .09 −.05 —

Note. GEM=Griffith Empathy Measure; EMST= emotion and mental state.
* p, .05. ** p, .001.

Table 6
Type of Toy Used During Play Session (Animal vs. Human Lifelike)

Toy type

Younger (18- to
35-month-old)

Older (36- to
66-month-old) Overall sample

Pet dog No dog Pet dog No dog Pet dog No dog

Animal 14 16 24 19 38 35
Human 16 15 7 12 23 27

Table 7
Results for Play Session (Dog vs. Toy) by Age Group (Younger vs.
Older) Mixed Effects ANOVA on Parent’s Use of EMST Language
(Pet Dog Group Only)

Predictor df F p η2 95% CI

Between-subjects
Age group 1 0.10 .76 .002 [.00, .07]
Error 58

Within-subject
Play session 1 11.67 .001** .17 [.03, .33]
Play by age group 1 0.24 .63 .004 [.00, .09]
Error (play session) 58

Note. ANOVA= analysis of variance; EMST= emotion and mental state;
CI= confidence interval.
* p, .05. ** p, .01.

IMPACT OF HOUSEHOLD PETS ON CHILDREN’S DAILY LIVES 9

T
hi
s
do
cu
m
en
ti
s
co
py
ri
gh
te
d
by

th
e
A
m
er
ic
an

P
sy
ch
ol
og
ic
al
A
ss
oc
ia
tio

n
or

on
e
of

its
al
lie
d
pu
bl
is
he
rs
.

T
hi
s
ar
tic
le
is
in
te
nd
ed

so
le
ly

fo
r
th
e
pe
rs
on
al
us
e
of

th
e
in
di
vi
du
al
us
er

an
d
is
no
t
to

be
di
ss
em

in
at
ed

br
oa
dl
y.

https://doi.org/10.1037/dev0001595.supp
https://doi.org/10.1037/dev0001595.supp
https://doi.org/10.1037/dev0001595.supp
https://doi.org/10.1037/dev0001595.supp
https://doi.org/10.1037/dev0001595.supp
https://doi.org/10.1037/dev0001595.supp
https://doi.org/10.1037/dev0001595.supp
https://doi.org/10.1037/dev0001595.supp
https://doi.org/10.1037/dev0001595.supp


Tables S12–S15 in the online supplemental materials). For all models,
child age was a significant factor in children’s prosocial–self scores,
above and beyond EMST language (by parents or children) from
each context (dog vs. toy). The overall model examining the impact
of parent EMST language while playing with a lifelike toy and
child age in months on children’s prosocial–self scores was signifi-
cant, F(2, 56)= 3.61, p= .03 (Table S12 in the online supplemental
materials). Similar trends were found when looking at parent’s EMST
language and child age in months during the dog play session
(p= .09), children’s EMST language during the toy play session
and age in months (p= .07), and children’s EMST language during
the dog play session and age in months (p= .05).Whenwe examined
the effect of parent and child EMST language and child age in months
on children’s prosocial–other scores, none of the models reached stat-
istical significance (ps. .14), though we saw similar nonsignificant
effects of age on children’s prosocial–other scores (see Tables S16–
S19 in the online supplemental materials).
Another possible reason we did not find significant relations

between pet dog ownership and children’s empathy or prosocial

behaviors is that these behaviors, along with theory of mind abilities,
undergo significant developmental change within our target age
range. As a result, relations between dog ownership and children’s
empathy and prosocial behaviors might also undergo significant
developmental change during this time, and thus may not fully
emerge statistically until later in development. We did however col-
lect data on parents’ own pet ownership as children; of the 123 par-
ents in the study, 95 parents reported having a childhood pet that was
important to them, and 28 parents did not report having a childhood
pet that was important to them. Of the 123 parents in the study, 78
reported having a pet dog that was important to them during child-
hood. Accordingly, we ran additional exploratory t-tests examining
whether parents’ empathy and prosocial behavior differed as a func-
tion of their own childhood pet ownership, as well as childhood
dog ownership specifically. Analyses examining any pet ownership
yielded nonsignificant differences in the expected direction, such
that parents who had an important childhood pet reported slightly
higher empathy (childhood pets: M= 48.08, SD= 2.72; no child-
hood pets: M= 46.88, SD= 3.24), t(117)=−1.89, p= .06, d=
2.84, 95% CI [−2.44, .06], and prosocial behavior (childhood pet:
M= 64.44, SD= 8.10; no childhood pets: M= 62.19, SD= 8.10),

Figure 1
Parent Use of EMST Language by Play Session and Child Age
Group (Pet Dog Group Only)

Note. Error bars represent standard errors. EMST= emotion and mental
state.

Figure 2
Child Use of EMST Language by Play Session and Child Age
Group (Pet Dog Group Only)

Note. Error bars represent standard errors. EMST= emotion and mental
state.

Table 9
Results for Dog Ownership (Pet Dog Group vs. No Dog Group) by
Age Group (Younger vs. Older) ANOVA on Parents’ Use of EMST
Language During the Lifelike Toy Play Session

Predictor df F p η2 95% CI

Between-subjects
Age group 1 0.35 .56 .003 [.00, .05]
Dog ownership 1 4.10 .05 .03 [.00, .12]
Age group by dog ownership 1 0.32 .57 .003 [.00, .05]
Error 118

Note. ANOVA= analysis of variance; EMST= emotion and mental state;
CI= confidence interval.
* p, .05. ** p, .01.

Table 8
Results for Play Session (Dog vs. Toy) by Age Group (Younger vs.
Older) Mixed Effects ANOVA on Children’s Use of EMST Language
(Pet Dog Group Only)

Predictor df F p η2 95% CI

Between-subjects
Age group 1 10.02 .002** .15 [.02, .31]
Error 58

Within-subject
Play session 1 0.11 .75 .002 [.00, .07]
Play by age group 1 1.22 .28 .02 [.00, .14]
Error (play session) 58

Note. ANOVA= analysis of variance; EMST= emotion and mental state;
CI= confidence interval.
* p, .05. ** p, .01.
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t(120)=−1.37, p= .17, d= 7.54, 95% CI [−5.51, 1.01]. When we
explored whether parents’ empathy and prosocial behavior differed
as a function of childhood dog ownership, parents who grew up with
a pet dog reported significantly higher empathy (M= 48.23, SD=
2.84) than parents who did not grow up with a pet dog (M=
47.05, SD= 2.80), t(117)=−2.19, p= .03, d=−.42, 95% CI
[−.80, −.04]. We found no significant differences in prosocial
behavior (childhood pet dog: M= 64.49, SD= 7.43; no childhood
pet dog: M= 62.95, SD= 7.78), t(120)=−1.08, p= .28, d=
−.20, 95% CI [−.57, .17].

General Discussion

Living with a pet is common among homes with young children
in the United States (Applebaum et al., 2023; Hurley & Oakes,
2018). Despite the prevalence of pet ownership in children’s daily
lives, we still know very little about the ways in which a household
pet changes the environment children grow up in, and how living
with a pet may influence socioemotional development. The present
study examined whether living with a pet dog promotes empathy and
prosocial behaviors through parent–child conversations about emo-
tions and mental states. Our main research question was whether

parents and children use more EMST language while playing with
their pet dog compared to a lifelike toy. We hypothesized that par-
ents and children who livewith a pet dog would usemore EMST lan-
guage during interactions with their pet versus a lifelike toy.
Consistent with this prediction, parents of children living with a
pet dog used a greater proportion of EMST language when playing
with their child in the presence of their dog compared to a lifelike
toy. For children living with a pet dog, older children used a greater
proportion of EMST language regardless of whether they were play-
ing with their dog or a lifelike toy. This suggests that the context
through which parent–child conversations take place may influence
parents’ use of EMST language with their children. Specifically,
parents may incorporate more EMST language when playing with
their child and pet dog than when playing with their child and a life-
like toy.

We also examined whether there were differences in parents’ and
children’s EMST language use while playing with a lifelike toy
based on whether families currently lived with a pet dog or did not
live with a pet dog. We anticipated no differences in parents’ and
children’s EMST language use while playing with a lifelike toy
based on dog ownership. In the presence of a lifelike toy, we found
marginal differences in parents’ use of EMST language, with parents
who did not own a pet dog using slightly more EMST language than
parents living with a pet dog. For children, we found that EMST lan-
guage use while playing with a lifelike toy was greater among older
children regardless of dog ownership. These findings suggest that par-
ents in the pet dog group were not more likely to use more EMST lan-
guage overall, but rather used more of this language in the context of
interactions with their child and pet dog. Taken together, these results
provide some initial evidence that the presence of a pet dog provides
an everyday context where conversations with greater EMST lan-
guage among parents and children are possible.

Interestingly, we found no significant relations between dog owner-
ship and children’s empathy and prosocial behaviors. Furthermore, we
did not find a link between EMST language, dog ownership, empathy,
and prosocial behaviors. This was surprising, as several studies in the

Figure 3
Parent Use of EMST Language During Play With the Lifelike Toy
by Dog Ownership and Child Age Group

Note. Error bars represent standard errors. EMST= emotion and mental
state.

Table 10
Results for Dog Ownership (Pet Dog Group vs. No Dog Group) by
Age Group (Younger vs. Older) ANOVA on Children’s Use of EMST
Language During the Lifelike Toy Play Session

Predictor df F p η2 95% CI

Between-subjects
Age group 1 21.93 ,.001** .16 [.05, .27]
Dog ownership 1 0.31 .58 .003 [.00, .04]
Age group by dog ownership 1 0.01 .93 ,.001 [.00, .01]
Error 119

Note. ANOVA= analysis of variance; EMST= emotion and mental state;
CI= confidence interval.
* p, .05. ** p, .01.

Figure 4
Child Use of EMST Language During Play With the Lifelike Toy by
Dog Ownership and Child Age Group

Note. Error bars represent standard errors. EMST= emotion and mental
state.
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literature have demonstrated associations between both childhood pet
ownership (e.g., Daly & Morton, 2006) and EMST language (e.g.,
Brownell et al., 2013) with children’s empathy and prosocial behav-
iors. However, there are several possible explanations for why we
did not see these relations in the current sample.
First, given that our goal was to examine the impact of pet owner-

ship on parent–child conversations, our sample size was much
smaller than previous studies examining relations between pet own-
ership and socioemotional outcomes, which commonly rely on
large, questionnaire-based data sets (e.g., Christian et al., 2020;
Wenden et al., 2021). It is possible that the link between pet owner-
ship, empathy, and prosocial behaviors is small or fragile and the
present study was only sufficiently powered to address our primary
question about EMST language in the presence versus absence of a
pet dog. In a recent review, Purewal et al. (2017) reported that while
most studies have linked childhood pet ownership to several positive
outcomes, about one-third of the reviewed studies failed to find such
effects. Inconsistencies in both methodological designs and empiri-
cal rigor vary considerably in this research area, as do the pets that
participants report owning (e.g., cat, dog, etc.). Future studies exam-
ining the relation between pet ownership and children’s socioemo-
tional outcomes are important to further clarify the nature of these
relations in early childhood.
An alternative possibility is that we targeted a much younger age

group when compared to previous studies examining the relation
between pet ownership and empathy or prosocial behavior, which
have most commonly reported relations with older children or have
relied on adult report of childhood pet ownership experiences (e.g.,
Daly & Morton, 2006, 2009; Jacobson & Chang, 2018; Vidović
et al., 1999). Indeed, theory of mind—which is important for both
the development of empathy and prosocial behavior—is undergoing
rapid developmental change between the ages of 3 and 5 (Wellman
et al., 2001). Likewise, it is possible that pet ownership and child
EMST language could both be related to other factors (e.g., empathy,
prosocial behavior) at older ages. Here, we found trending relations
between EMST language and children’s prosocial behavior when
controlling for age. For parents, when we looked at childhood pet
dog ownership specifically, we found that parents who owned a pet
dog during their childhood reportedmore empathy as adults compared
to parents without a childhood pet dog. Thus, despite the lack of sig-
nificant relations between pet ownership, EMST language, and proso-
cial behavior in the early childhood sample, the current study opens
the door for future longitudinal investigations that can determine
how both EMST language as well as pet ownership in the preschool
years interact and shape the development of empathy and prosocial
behavior in later childhood.
It could also be the case that the link between pet ownership and

empathy or prosocial behavior only holds for some pets and not for
others, or that this relation depends on other characteristics of both
the individual and the pet, such as the strength of the bond between
children and their pet. The current study compared children who cur-
rently live with a pet dog or have never lived with a dog or cat, not
accounting for the presence of other pets (e.g., birds, hamsters, fish,
etc.) in the home. It is possible that owning other kinds of pets, own-
ing more than one pet, or simply the bond between children and any
pet in the home may also influence children’s socioemotional devel-
opment. Previous research has already documented relations
between pet owners’ attachment to their pets and empathy, including
dogs, cats, and even other animals in adults and children (e.g., Daly

& Morton, 2006; Khalid & Naqvi, 2016). Studies have also shown
that children who live with both a cat and a dog show more empathy
than children with only a cat or only a dog (e.g., Daly & Morton,
2006), suggesting that the presence of more than one pet may also
impact these relations, potentially through more frequent interac-
tions with pets and opportunities for socioemotional learning.
Interestingly, while children’s attachment to their pet dog was not
related to children’s or parents’ production of EMST language in
the current study, children’s pet attachment was related to empathy
and prosocial–other behaviors, suggesting the potential role of the
socioemotional bond between children and pets on children’s devel-
oping empathy and prosocial skills. Future studies are needed to
address the role of the number and type of pets on parent–child con-
versations and socioemotional outcomes in early childhood.

Although the current study provides an important insight into the
role of living with a pet dog on parent–child conversations and child-
ren’s socioemotional development, there are several limitations and
areas of future directions. First, while we attempted to provide a
comparison group of both families who have never lived with a
pet dog as well as conversations surrounding play with a lifelike
toy, we did not control for the type of lifelike toy that families
chose to interact with. It is possible that certain kinds of lifelike
toys (e.g., a stuffed animal dog) elicit similar kinds of conversations
as those surrounding play with real life dogs. While we did not find
any differences in EMST language based on whether the toy was
human-like or animal-like, future studies may benefit from a more
systematic selection of the toy to better address this question.

Another limitation is that we did not assess characteristics of the
pet itself, such as the temperament of the pet, the age of the pet,
when the pet was acquired, the amount of time spent living with
and caring for the pet, and we did not vary the kinds of pets with
which parents and children interacted. We also did not measure
some characteristics of the parent or child, such as temperament,
which may play a considerable role in the benefits of owning pets.
Future studies examining how different characteristics between
pets and their owners (parents and children) relate to their interac-
tions and children’s emotional outcomes are needed. Furthermore,
we only examined parent–child interactions with their pet in the con-
text of a brief play session; such an experience may not represent a
typical interaction between parents, children, and their pets. Rather,
children might experience conversations around their pets in all sorts
of contexts—from daily feeding, walks, and other brief interactions
with their pets where use of EMST language may be more likely to
occur in children’s daily lives. All of these factors may contribute to
how children interact with their pets and how their relationship with
pets unfolds and impacts their development over time.

Future work should also examine how learning from EMST lan-
guage is impacted by the context of a pet. Here, we found that dog
owners and non-dog owners did not differ in the total proportion
of EMST language they used overall. Instead, parents who own a
pet dog differed in the contextwith which they used more EMST lan-
guage, with parents using more of this language during interactions
with their child in the presence of their pet dog than a lifelike toy.
This opens up the possibility that learning from EMST language
might differ when used in the context of a pet versus in the context
of a lifelike (though not actually living) object. Indeed, preschool-
aged children likely already know that inanimate objects do not
have thoughts and feelings, and as a result, they might apply and
learn from EMST language differently when used in the context
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of a live pet versus a lifelike toy. Future research examining this pos-
sibility is an important next step to uncovering the mechanisms that
shape the relation between childhood pet ownership and empathy or
prosocial behavior over time.
Taken together, the current study provides evidence that the pres-

ence of a household pet may impact the child’s environment by pro-
viding an additional context where parental use of EMST language
can be heard by children in their home. Specifically, we found that
childrenwith a pet dog heardmore EMST language from their parents
during interactions with their pet dog than in interactions with lifelike
toys.While we did not find that hearing or producing EMST language
or dog ownership was related to children’s empathy or prosocial
behaviors, other studies have provided evidence that greater use of
EMST language is linked to greater empathy and prosocial behaviors
(e.g., Ruffman et al., 2002). It is thus possible that these relationships
may be better captured later in development, after children have under-
gone substantial changes in theory of mind. Collectively, this work
opens the door for future programs of research that examine how inter-
actions with pets in the preschool years and beyond may provide a
unique context for socioemotional learning.

References

Angulo, F. J., Siegel, J. M., & Detels, R. (1996). Pet ownership and the reli-
ability of the companion animal bonding scale among participants of the
Multicenter AIDS Cohort Study. Anthrozoös, 9(1), 5–9. https://doi.org/
10.2752/089279396787001653

Applebaum, J. W., Peek, C.W., & Zsembik, B. A. (2023). Examining US pet
ownership using the General Social Survey. The Social Science Journal,
60(1), 110–119. https://doi.org/10.1080/03623319.2020.1728507

Aram, D., & Shapira, R. (2012). Parent–child shared book reading and child-
ren’s language, literacy, and empathy development. Rivista Italiana di
Educazione Familiare, 7(2), 55–65. https://doi.org/10.13128/RIEF-13299

Brownell, C. A., Svetlova,M., Anderson, R., Nichols, S. R., &Drummond, J.
(2013). Socialization of early prosocial behavior: Parents’ talk about emo-
tions is associated with sharing and helping in toddlers. Infancy, 18(1), 91–
119. https://doi.org/10.1111/j.1532-7078.2012.00125.x

Bryant, B. K., & Donnellan, M. B. (2007). The relation between socio-
economic status concerns and angry peer conflict resolution is moderated
by pet provisions of support. Anthrozoös, 20(3), 213–223. https://doi.org/
10.2752/089279307X224764

Caprara, G. V., Alessandri, G., Di Giunta, L., Panerai, L., & Eisenberg, N.
(2010). The contribution of agreeableness and self-efficacy beliefs to pro-
sociality. European Journal of Personality, 24(1), 36–55. https://doi.org/
10.1002/per.739

Caprara, G. V., Steca, P., Zelli, A., & Capanna, C. (2005). A new scale for
measuring adults’ prosocialness. European Journal of Psychological
Assessment, 21(2), 77–89. https://doi.org/10.1027/1015-5759.21.2.77

Carlson, S. M., Koenig, M. A., & Harms, M. B. (2013). Theory of mind.Wiley
Interdisciplinary Reviews: Cognitive Science, 4(4), 391–402. https://doi.org/
10.1002/wcs.1232

Cassels, M. T., White, N., Gee, N., & Hughes, C. (2017). One of the family?
Measuring young adolescents’ relationships with pets and siblings. Journal
of Applied Developmental Psychology, 49, 12–20. https://doi.org/10.1016/j
.appdev.2017.01.003

Christian, H., Mitrou, F., Cunneen, R., & Zubrick, S. R. (2020). Pets are asso-
ciated with fewer peer problems and emotional symptoms, and better pro-
social behavior: Findings from the Longitudinal Study of Australian
children. The Journal of Pediatrics, 220, 200–206.e2. https://doi.org/10
.1016/j.jpeds.2020.01.012

Cohen, S. P. (2002). Can pets function as family members? Western
Journal of Nursing Research, 24(6), 621–638. https://doi.org/10
.1177/019394502320555386

Dadds, M. R., Hunter, K., Hawes, D. J., Frost, A. D. J., Vassallo, S., Bunn, P.,
Merz, S., & El Masry, Y. (2008a). A measure of cognitive and affective
empathy in children using parent ratings. Child Psychiatry and Human
Development, 39(2), 111–122. https://doi.org/10.1007/s10578-007-0075-4

Dadds, M. R., Hunter, K., Hawes, D. J., Frost, A. D. J., Vassallo, S., Bunn, P.,
Merz, S., & El Masry, Y. (2008b). Griffith Empathy Measure, 2008
[Database record]. APA PsycTests. https://doi.org/10.1037/t64021-000

Daly, B., & Morton, L. L. (2006). An investigation of human–animal inter-
actions and empathy as related to pet preference, ownership, attachment,
and attitudes in children. Anthrozoös, 19(2), 113–127. https://doi.org/10
.2752/089279306785593801

Daly, B., &Morton, L. L. (2009). Empathic differences in adults as a function
of childhood and adult pet ownership and pet type. Anthrozoös, 22(4),
371–382. https://doi.org/10.2752/089279309X12538695316383

Drummond, J., Paul, E. F.,Waugh,W. E., Hammond, S. I., & Brownell, C. A.
(2014). Here, there and everywhere: Emotion and mental state talk in dif-
ferent social contexts predicts empathic helping in toddlers. Frontiers in
Psychology, 5, Article 361. https://doi.org/10.3389/fpsyg.2014.00361

Fenson, L., Pethick, S., Renda, C., Cox, J., Dale, P., & Reznick, J. (2000).
Short-form versions of the MacArthur Communicative Development
Inventories. Applied Psycholinguistics, 21(1), 95–116. https://doi.org/10
.1017/S0142716400001053

Guymer, E., Mellor, D., Luk, E., & Pearse, V. (2001). The development of a
screening questionnaire for childhood cruelty to animals. Journal of Child
Psychology and Psychiatry, 42(8), 1057–1063. https://doi.org/10.1111/
1469-7610.00805

Hergovich, A., Monshi, B., Semmler, G., & Zieglmayer, V. (2002). The
effects of the presence of a dog in the classroom. Anthrozoös, 15(1), 37–
50. https://doi.org/10.2752/089279302786992775

Hirschenhauser, K., Meichel, Y., Schmalzer, S., & Beetz, A. M. (2017).
Children love their pets: Do relationships between children and pets
co-vary with taxonomic order, gender, and age? Anthrozoös, 30(3),
441–456. https://doi.org/10.1080/08927936.2017.1357882

Hurley, K., & Oakes, L. M. (2018). Infants’ daily experience with pets and
their scanning of animal faces. Frontiers in Veterinary Science, 5,
Article 152. https://doi.org/10.3389/fvets.2018.00152

IBM® SPSS® Statistics: IBMCorp. Released. (2020). IBM SPSS statistics for
Windows (Version 27.0). IBM Corp.

Jacobson, K. C., & Chang, L. (2018). Associations between pet ownership and
attitudes toward pets with youth socioemotional outcomes. Frontiers in
Psychology, 9, Article 2304. https://doi.org/10.3389/fpsyg.2018.02304

Jipson, J. L., Gülgöz, S., & Gelman, S. A. (2016). Parent–child conversations
regarding the ontological status of a robotic dog. Cognitive Development,
39, 21–35. https://doi.org/10.1016/j.cogdev.2016.03.001

Kerns, K. A., Stuart-Parrigon, K. L., Coifman, K. G., van Dulmen, M. H., &
Koehn, A. (2018). Pet dogs: Does their presence influence preadolescents’
emotional responses to a social stressor? Social Development, 27(1), 34–
44. https://doi.org/10.1111/sode.12246

Kertes, D. A., Liu, J., Hall, N. J., Hadad, N. A., Wynne, C. D., & Bhatt, S. S.
(2017). Effect of pet dogs on children’s perceived stress and cortisol stress
response. Social Development, 26(2), 382–401. https://doi.org/10.1111/
sode.12203

Khalid, A., &Naqvi, I. (2016). Relationship between pet attachment and empa-
thy among young adults. Journal of Behavioural Sciences, 26(1), 66–81.

Kimonis, E. R., Fanti, K. A., Anastassiou-Hadjicharalambous, X., Mertan,
B., Goulter, N., & Katsimicha, E. (2016). Can callous-unemotional traits
be reliably measured in preschoolers? Journal of Abnormal Child
Psychology, 44(4), 625–638. https://doi.org/10.1007/s10802-015-0075-y

Kotrschal, K., & Ortbauer, B. (2003). Behavioral effects of the presence of a
dog in a classroom. Anthrozoös, 16(2), 147–159. https://doi.org/10.2752/
089279303786992170

Landis, J. R., &Koch, G. G. (1977). Themeasurement of observer agreement
for categorical data. Biometrics, 33(1), 159–174. https://doi.org/10.2307/
2529310

IMPACT OF HOUSEHOLD PETS ON CHILDREN’S DAILY LIVES 13

T
hi
s
do
cu
m
en
ti
s
co
py
ri
gh
te
d
by

th
e
A
m
er
ic
an

P
sy
ch
ol
og
ic
al
A
ss
oc
ia
tio

n
or

on
e
of

its
al
lie
d
pu
bl
is
he
rs
.

T
hi
s
ar
tic
le
is
in
te
nd
ed

so
le
ly

fo
r
th
e
pe
rs
on
al
us
e
of

th
e
in
di
vi
du
al
us
er

an
d
is
no
t
to

be
di
ss
em

in
at
ed

br
oa
dl
y.

https://doi.org/10.2752/089279396787001653
https://doi.org/10.2752/089279396787001653
https://doi.org/10.2752/089279396787001653
https://doi.org/10.1080/03623319.2020.1728507
https://doi.org/10.1080/03623319.2020.1728507
https://doi.org/10.1080/03623319.2020.1728507
https://doi.org/10.1080/03623319.2020.1728507
https://doi.org/10.13128/RIEF-13299
https://doi.org/10.13128/RIEF-13299
https://doi.org/10.1111/j.1532-7078.2012.00125.x
https://doi.org/10.1111/j.1532-7078.2012.00125.x
https://doi.org/10.1111/j.1532-7078.2012.00125.x
https://doi.org/10.1111/j.1532-7078.2012.00125.x
https://doi.org/10.1111/j.1532-7078.2012.00125.x
https://doi.org/10.1111/j.1532-7078.2012.00125.x
https://doi.org/10.2752/089279307X224764
https://doi.org/10.2752/089279307X224764
https://doi.org/10.2752/089279307X224764
https://doi.org/10.1002/per.739
https://doi.org/10.1002/per.739
https://doi.org/10.1002/per.739
https://doi.org/10.1002/per.739
https://doi.org/10.1027/1015-5759.21.2.77
https://doi.org/10.1027/1015-5759.21.2.77
https://doi.org/10.1027/1015-5759.21.2.77
https://doi.org/10.1027/1015-5759.21.2.77
https://doi.org/10.1027/1015-5759.21.2.77
https://doi.org/10.1002/wcs.1232
https://doi.org/10.1002/wcs.1232
https://doi.org/10.1002/wcs.1232
https://doi.org/10.1002/wcs.1232
https://doi.org/10.1016/j.appdev.2017.01.003
https://doi.org/10.1016/j.appdev.2017.01.003
https://doi.org/10.1016/j.appdev.2017.01.003
https://doi.org/10.1016/j.appdev.2017.01.003
https://doi.org/10.1016/j.appdev.2017.01.003
https://doi.org/10.1016/j.appdev.2017.01.003
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/10.1016/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/10.1177/019394502320555386
https://doi.org/10.1177/019394502320555386
https://doi.org/10.1007/s10578-007-0075-4
https://doi.org/10.1007/s10578-007-0075-4
https://doi.org/10.1037/t64021-000
https://doi.org/10.1037/t64021-000
https://doi.org/10.2752/089279306785593801
https://doi.org/10.2752/089279306785593801
https://doi.org/10.2752/089279309X12538695316383
https://doi.org/10.2752/089279309X12538695316383
https://doi.org/10.3389/fpsyg.2014.00361
https://doi.org/10.3389/fpsyg.2014.00361
https://doi.org/10.3389/fpsyg.2014.00361
https://doi.org/10.3389/fpsyg.2014.00361
https://doi.org/10.1017/S0142716400001053
https://doi.org/10.1017/S0142716400001053
https://doi.org/10.1111/1469-7610.00805
https://doi.org/10.1111/1469-7610.00805
https://doi.org/10.1111/1469-7610.00805
https://doi.org/10.1111/1469-7610.00805
https://doi.org/10.2752/089279302786992775
https://doi.org/10.2752/089279302786992775
https://doi.org/10.1080/08927936.2017.1357882
https://doi.org/10.1080/08927936.2017.1357882
https://doi.org/10.1080/08927936.2017.1357882
https://doi.org/10.1080/08927936.2017.1357882
https://doi.org/10.3389/fvets.2018.00152
https://doi.org/10.3389/fvets.2018.00152
https://doi.org/10.3389/fvets.2018.00152
https://doi.org/10.3389/fvets.2018.00152
https://doi.org/10.3389/fpsyg.2018.02304
https://doi.org/10.3389/fpsyg.2018.02304
https://doi.org/10.3389/fpsyg.2018.02304
https://doi.org/10.3389/fpsyg.2018.02304
https://doi.org/10.1016/j.cogdev.2016.03.001
https://doi.org/10.1016/j.cogdev.2016.03.001
https://doi.org/10.1016/j.cogdev.2016.03.001
https://doi.org/10.1016/j.cogdev.2016.03.001
https://doi.org/10.1016/j.cogdev.2016.03.001
https://doi.org/10.1016/j.cogdev.2016.03.001
https://doi.org/10.1111/sode.12246
https://doi.org/10.1111/sode.12246
https://doi.org/10.1111/sode.12246
https://doi.org/10.1111/sode.12203
https://doi.org/10.1111/sode.12203
https://doi.org/10.1111/sode.12203
https://doi.org/10.1111/sode.12203
https://doi.org/10.1007/s10802-015-0075-y
https://doi.org/10.1007/s10802-015-0075-y
https://doi.org/10.2752/089279303786992170
https://doi.org/10.2752/089279303786992170
https://doi.org/10.2752/089279303786992170
https://doi.org/10.2307/2529310
https://doi.org/10.2307/2529310
https://doi.org/10.2307/2529310


LoBue, V., Reider, L., Mahaffey, E., & Kim, E. (2020). Pet study [Databrary].
Retrieved June 20, 2023, from https://nyu.databrary.org/volume/1142

Melson, G. (2003). Child development and the human–companion animal
bond. American Behavioral Scientist, 47(1), 31–39. https://doi.org/10
.1177/0002764203255210

Melson, G. (2020) Rethinking children’s connections with other animals: A
childhoodnature perspective. In A. Cutter-Mackenzie-Knowles, K. Malone,
& E. Barratt Hacking (Eds.), Research handbook on childhoodnature.
Springer International Handbooks of Education (pp. 1221–1236).
Springer. https://doi.org/10.1007/978-3-319-67286-1_70

Minatoya, M., Araki, A., Miyashita, C., Itoh, S., Kobayashi, S., Yamazaki, K.,
Ait Bamai, Y., Saijyo, Y., Ito, Y., Kishi, R., & Japan Environment and
Children’s Study Group. (2020). Cat and dog ownership in early life and
infant development: A prospective birth cohort study of Japan environment
and children’s study. International Journal of Environmental Research and
Public Health, 17(1), Article 205. https://doi.org/10.3390/ijerph17010205

Minatoya, M., Ikeda-Araki, A., Miyashita, C., Itoh, S., Kobayashi, S.,
Yamazaki, K., Ait Bamai, Y., Saijo, Y., Sato, Y., Ito, Y., Kishi, R., &
Japan Environment and Children’s Study Group. (2021). Association
between early life child development and family dog ownership: A pro-
spective birth cohort study of the Japan environment and children’s
study. International Journal of Environmental Research and Public
Health, 18(13), Article 7082. https://doi.org/10.3390/ijerph18137082

Muldoon, J. C.,Williams, J.M., Lawrence, A., & Currie, C. (2019). The nature
and psychological impact of child/adolescent attachment to dogs compared
with other companion animals. Society & Animals, 27(1), 55–74. https://
doi.org/10.1163/15685306-12341579

Murphy, B. A. (2019). The Griffith Empathy Measure does not validly dis-
tinguish between cognitive and affective empathy in children. Australian
Psychologist, 54(3), 159–164. https://doi.org/10.1111/ap.12336

Poresky, R. H., Hendrix, C., Mosier, J. E., & Samuelson, M. L. (1987). The
companion animal bonding scale: Internal reliability and construct valid-
ity. Psychological Reports, 60(3), 743–746. https://doi.org/10.2466/pr0
.1987.60.3.743

Purewal, R., Christley, R., Kordas, K., Joinson, C., Meints, K., Gee, N., &
Westgarth, C. (2017). Companion animals and child/adolescent develop-
ment: A systematic review of the evidence. International Journal of
Environmental Research and Public Health, 14(3), Article 234. https://
doi.org/10.3390/ijerph14030234

Ruffman, T., Slade, L., & Crowe, E. (2002). The relation between children’s
and mothers’ mental state language and theory-of-mind understanding.
Child Development, 73(3), 734–751. https://doi.org/10.1111/1467-8624
.00435

Ruffman, T., Slade, L., Devitt, K., &Crowe, E. (2006).What mothers say and
what they do: The relation between parenting, theory of mind, language
and conflict/cooperation. British Journal of Developmental Psychology,
24(1), 105–124. https://doi.org/10.1348/026151005X82848

Schneider, B. A., Avivi-Reich, M., & Mozuraitis, M. (2015). A cautionary
note on the use of the analysis of covariance (ANCOVA) in classification

designs with and without within-subject factors. Frontiers in Psychology,
6, Article 474. https://doi.org/10.3389/fpsyg.2015.00474

Slaughter, V., Peterson, C. C., & Mackintosh, E. (2007). Mind what mother
says: Narrative input and theory of mind in typical children and those on
the autism spectrum. Child Development, 78(3), 839–858. https://
doi.org/10.1111/j.1467-8624.2007.01036.x

Sodian, B., Kristen-Antonow, S., & Kloo, D. (2020). How does children’s the-
ory of mind become explicit? A review of longitudinal findings. Child
Development Perspectives, 14(3), 171–177. https://doi.org/10.1111/cdep
.12381

Spreng, R. N.,McKinnon,M.C.,Mar, R. A., &Levine, B. (2009). The Toronto
Empathy Questionnaire: Scale development and initial validation of a factor-
analytic solution to multiple empathy measures. Journal of Personality
Assessment, 91(1), 62–71. https://doi.org/10.1080/00223890802484381

Svensson, A. S. (2014). The impact of the animals on children’s learning and
their development—A study of what children learn from and with pets:
The example of dog and cat. Problems of Education in the 21st Century,
59(1), 77–85. https://doi.org/10.33225/pec/14.59.77

Symons, D. K. (2004). Mental state discourse, theory of mind, and the inter-
nalization of self-other understanding.Developmental Review, 24(2), 159–
188. https://doi.org/10.1016/j.dr.2004.03.001

Symons, D. K., Fossum, K.-L. M., & Collins, T. B. K. (2006). A longitudinal
study of belief and desire state discourse during mother–child play and
later false belief understanding. Social Development, 15(4), 676–692.
https://doi.org/10.1111/j.1467-9507.2006.00364.x

Van Houtte, B. A., & Jarvis, P. A. (1995). The role of pets in preadolescent psy-
chosocial development. Journal of Applied Developmental Psychology,
16(3), 463–479. https://doi.org/10.1016/0193-3973(95)90030-6
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