
HAL Id: hal-04510147
https://hal.science/hal-04510147

Submitted on 18 Mar 2024

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

Discrimination of cat-directed speech from
human-directed speech in a population of indoor

companion cats (Felis catus)
Charlotte de Mouzon, Marine Gonthier, Gérard Leboucher

To cite this version:
Charlotte de Mouzon, Marine Gonthier, Gérard Leboucher. Discrimination of cat-directed speech from
human-directed speech in a population of indoor companion cats (Felis catus). Animal Cognition,
2022, 26 (2), pp.611-619. �10.1007/s10071-022-01674-w�. �hal-04510147�

https://hal.science/hal-04510147
https://hal.archives-ouvertes.fr


Vol.:(0123456789)1 3

Animal Cognition (2023) 26:611–619 
https://doi.org/10.1007/s10071-022-01674-w

ORIGINAL PAPER

Discrimination of cat‑directed speech from human‑directed speech 
in a population of indoor companion cats (Felis catus)

Charlotte de Mouzon1,2  · Marine Gonthier2 · Gérard Leboucher1

Received: 8 March 2022 / Revised: 29 July 2022 / Accepted: 1 August 2022 / Published online: 25 October 2022 
© The Author(s), under exclusive licence to Springer-Verlag GmbH Germany, part of Springer Nature 2022, corrected publication 2022

Abstract
In contemporary western cultures, most humans talk to their pet companions. Speech register addressed to companion ani-
mals shares common features with speech addressed to young children, which are distinct from the typical adult-directed 
speech (ADS). The way dogs respond to dog-directed speech (DDS) has raised scientists’ interest. In contrast, much less is 
known about how cats perceive and respond to cat-directed speech (CDS). The primary aim of this study was to evaluate 
whether cats are more responsive to CDS than ADS. Secondarily, we seek to examine if the cats’ responses to human vocal 
stimuli would differ when it was elicited by their owner or by a stranger. We performed playback experiments and tested a 
cohort of 16 companion cats in a habituation–dishabituation paradigm, which allows for the measurement of subjects’ reac-
tions without extensive training. Here, we report new findings that cats can discriminate speech specifically addressed to 
them from speech addressed to adult humans, when sentences are uttered by their owners. When hearing sentences uttered 
by strangers, cats did not appear to discriminate between ADS and CDS. These findings bring a new dimension to the con-
sideration of human–cat relationship, as they imply the development of a particular communication into human–cat dyads, 
that relies upon experience. We discuss these new findings in the light of recent literature investigating cats’ sociocognitive 
abilities and human–cat attachment. Our results highlight the importance of one-to-one relationships for cats, reinforcing 
recent literature regarding the ability for cats and humans to form strong bonds.

Keywords Companion cats · Human–animal interaction · Vocal communication · Interspecific communication · 
Interspecific social cognition · Human–cat relationship

Introduction

Who has not, once in their lives, seen someone having a 
conversation with a non-human animal? It is no longer a 
standing secret that, in contemporary western cultures, most 
humans talk to their pet companions (Burnham et al. 1998, 
2002; Lesch et al. 2019; Mitchell 2001, 2004; Xu et al. 
2013). It has been reported that humans use a particular 
kind of speech register when addressing dogs (Ben-Aderet 
et al. 2017; Benjamin and Slocombe 2018; Gergely et al. 
2017; Hirsh-Pasek and Treiman 1982; Jeannin et al. 2017a, 
b; Ringrose 2015), horses (Lansade et al. 2021) and cats 

(Schötz 2019, de Mouzon et al. 2022). The speech register 
addressed to companion animals shares common features 
with speech addressed to young children, or Infant-directed 
speech (IDS), (Kaplan et al. 1995), including: hyperarticula-
tion, shorter utterances, more repetitions, elevated pitch and 
increased pitch variation. These features are distinct from the 
typical adult-directed speech or ADS (Burnham et al. 1998; 
Gergely et al. 2021; Hirsh-Pasek and Treiman 1982; Jeannin 
et al. 2017b; Mitchell 2001; Mitchell and Edmonson 1999; 
Ringrose 2015; Xu et al. 2013). One might be tempted to 
merge IDS, PDS (Pet-directed speech), DDS (Dog-directed 
Speech) and CDS (Cat-directed Speech) into one category, 
sometimes referred to as “caregiver speech” (Rowland et al. 
2003). However, it is likely that caregiver speech may subtly 
vary according to the receiver. For example, Ben-Aderet and 
co-workers (2017) found that, even though human adults 
produced DDS to dogs of all ages, pitch was higher when 
addressing to puppies compared to adult dogs. This subtle 
variation is most probably extra specific as well, as humans 
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increase the modulation of their pitch when talking to dogs 
(Jeannin et al. 2017b) but not to cats (de Mouzon et al. 
2022). Based on these observations, we chose to refer to 
speech addressed to cats as cat-directed speech (CDS) in 
the present study.

The way dogs respond to dog-directed speech has long 
drawn the attention of the research community. Mitchell 
(2001) noted that “baby talk” to dogs was used for atten-
tion-getting and enabled the expression of friendliness and 
affection. Using playback experiments, Jeannin et al. (2017a) 
found that DDS draws dogs’ attention more efficiently than 
ADS. Additionally, Ben-Aderet et al. (2017) reported that 
puppies showed a higher behavioural response to DDS than 
to ADS, even though in their study cohort dog’s response 
seemed to decrease with age. Benjamin and Slocombe 
(2018) investigated the possible function of DDS with adult 
dogs in a more ecological setting, where attention and affilia-
tion towards the individuals who produced DDS was directly 
measured. Their results suggest that naturalistic DDS, com-
prising of both dog-directed prosody and dog-relevant con-
tent words, improves dogs’ attention. In contrast, much less 
is known about how cats perceive and respond to CDS. For 
instance, Sims and Chin (2002) observed that the percent-
age of time that the cat spent next to humans was positively 
correlated with women’s ratings of how much they liked cats 
and negatively correlated with the percentage of imperatives 
used by men. However, cats’ responsiveness to CDS com-
pared to ADS has not yet been investigated.

The primary aim of this study was to evaluate whether 
cats are more responsive to CDS than ADS, which would 
imply that they can evaluate when humans specifically 
address them. Secondarily, we seek to examine if the cats’ 
responses to human vocal stimuli would differ when it is 
elicited by their owner or by a stranger. In playback experi-
ments performed with dogs, subjects’ responses to DDS was 
evaluated using strangers’ voices only. Based on previous 
findings in dogs (Jeannin et al. 2017b), we hypothesised that, 
similar to dogs, cats would display a stronger behavioural 
response to CDS compared to ADS, either uttered by their 
owner or by a stranger.

Methods

Subjects and environmental conditions

Nineteen cats were recruited to participate to this study. 
Out of them, 16 cats (9 males and 7 females) completed 
the whole study. All cats were indoor cats: 12 were single 
cats living with a female owner, 4 were kept in pairs and 
were living with heterosexual couples. All cats were adult 
with a mean age of 1.5 ± 0.1 years (8 months to 2 years). 
Cats were neutered, except for one male. To exclude a 

behaviour-changing effect of an unknown environment 
(Pongrácz and Onofer 2020) and cats being more likely to 
express stress-induced behaviours when taken out of their 
usual environment (Nibblett et al. 2015), the experiment 
was conducted in their homes. All cats were living in small 
studio apartments, their owners being veterinary students at 
the “Ecole national vétérinaire d’Alfort” (EnvA). Studying 
human–cat dyads at the EnvA was advantageous for two 
reasons: first, we recorded human voices through direct 
human–cat interactions, in the same room used by Jeannin 
and colleagues (2017a, b) in their experiments investigating 
Dog-directed speech. This enabled us to perform experi-
ments in a similar context, except that the 24  m2 room was 
adapted to become “cat-friendly” to best fit cats’ behavioural 
needs (Ellis 2009). We provided our cat participants with 
numerous hiding spots, height-access, a large litter box, 
various scratchers and games. As they were living within 
a few minutes’ walk from the cat-friendly room, the stress 
induced by transport was reduced. Second, when perform-
ing the playback experiments in the cats’ homes, we were 
able to measure cats’ responses to the stimuli in very similar 
environments, i.e., small studio apartments.

Apparatus and stimuli

The following protocol was adapted from the study of Saito 
and Shinozuka (2013) investigating cats’ response to their 
owner’s voice compared to a stranger’s voice. In line with 
this study, we used the habituation–dishabituation paradigm, 
which allows experimenters to measure subjects’ reactions 
during a one-time visit; therefore, no extensive training was 
required (Saito and Shinozuka 2013). Three identical vocal 
stimuli were presented serially, followed by a fourth distinct 
vocal stimulus and then a fifth one, that was the same as the 
first three ones. If the subjects habituated to the three first 
stimuli and dishabituated to the fourth, a decrease, followed 
by a rebound of response to the presentation of the fourth 
stimulus should be observed. The number of stimuli (five 
stimuli) and duration of the Inter-Stimulus Interval (ISI, 
30 s) were determined following Saito and Shinozuka’s 
protocol.

All vocal stimuli used in the present study were human 
utterances recorded in a previous study investigating acous-
tic characteristics of speech register addressed to cats (de 
Mouzon et al. 2022). Voices of human participants had been 
recorded with a lapel microphone (Rode SmartLav + ®) con-
nected to a digital recorder (MARANTZ  PMD620®), under 
two separate conditions: through direct human–cat interac-
tions (condition 1) and by human participants addressing 
cats presented through video recordings (condition 2). The 
first recording condition (1) took place at EnvA, in the cat-
friendly room. Direct interactions between owners and their 
cats allowed us to record human utterances addressed to 
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cats in four types of interactions: play, treat, separation and 
reunion conditions. In the play and treat condition, humans 
were asked to play with their cats and to give them a treat 
in a counterbalanced order, while pronouncing the words: 
“tu veux jouer ?” [ty vø ʒwe] (French for “do you want to 
play?”) or “tu veux manger ?” [ty vø mɑ̃.ʒe] (do you want a 
treat?). In the separation condition, owners left the room and 
were asked to say “à tout à l’heure” [a tu.t‿a l‿œʁ] (see 
you later) to their cat, in the way they usually do when they 
leave home. In the reunion condition, owners returned to the 
room and were asked to say “comment ça va ?” [kɔ.mɑ ̃ sa 
va] (how are you?), in the way they usually greet their cat. 
These four sentences addressed to cats constitute the CDS 
stimuli of the present study. The same four sentences were 
recorded in ADS condition, by the experimenter asking the 
owner to pronounce these sentences to her, in the way she 
would address a friend or family member. Through these 
direct human–cat interactions, we also recorded cat own-
ers calling their cat’s name. The second recording condi-
tion (2) was carried out in the LECD research Lab, at Paris 
Nanterre University. We recorded 16 different women call-
ing the 16 different cats’ names, addressing cats presented 
through video recordings. These latter recordings constitute 
the stranger stimuli presented in Series-1.

From the above-described audio recordings, three series 
of five-sound stimuli were prepared for each cat. Series-1 
aimed at examining the response of cats to their owner’s 
voice compared to that of a stranger. Stimuli 1, 2, 3 and 
5 were identical—i.e., the voice of a female stranger call-
ing out the cat’s name and stimulus 4 was the voice of the 
female owner calling her cat’s name. As all stimuli consisted 
of the cat’s own name presented to each cat, phonological 
elements were identical between the owners’ and strangers’ 
calls. The purpose of this first experiment was to validate 
our methodological approach by comparing our results to 
those of Saito and Shinozuka’s (2013) study, obtained in a 
habituation–dishabituation setting. Series-2 aimed at exam-
ining cats’ responses to their owner uttering a sentence in 
CDS compared to their owner uttering a sentence in ADS. 
Thus, stimulus 4 contained the voice of the owner uttering 
a sentence in CDS, stimuli 1, 2, 3 and 5 contained the voice 
of the owner uttering the same sentence in ADS. Cats were 
randomly presented one of the four sentences described in 
the former paragraph, in ADS (stimuli 1, 2, 3 and 5) and 
CDS (stimulus 4). For each cat, the same sentence was used 
throughout Series-2. Series-3 aimed at comparing cats’ 
responses to ADS and CDS utterances pronounced by a 
stranger. Thus, stimulus 4 contained the voice of a female 
stranger (owner of another cat from the same study) utter-
ing a sentence in CDS, and stimuli 1, 2, 3 and 5 contained 
the voice of the same stranger uttering the same sentence in 
ADS. To avoid inter-series habituation, the sentence used in 
series-3 was different from the sentence used in series-2. For 

example, if the cat heard “do you want to play” in series-2, 
they could hear “do you want a treat”, “how are you” or 
“see you later” in series-3. Series 1 to 3 were presented in a 
randomised order.

The sound stimuli were prepared and adjusted to the same 
volume level using  Audacity® recording and editing soft-
ware 2.2.0. During the experiment, stimuli were presented 
through a speaker (Yamaha MS101 III) and a video camera 
(GoPro Hero CHDHB-501-RW) recorded cats’ reactions 
during the playback of the stimuli.

Procedure

Experiments were conducted in the subject’s homes. 
The experimenter was positioned next to the speaker. As 
this research was part of a broader project investigating 
human–cat vocal communication, cats knew the experi-
menter from previous visits. In order for the cats to feel as 
comfortable as possible, the owner was also present in the 
room and was sitting on a couch, approximately 2 to 3 m 
away from the speaker. During stimulus presentations, the 
owner sat silently and was instructed not to interact with 
her cat. We used the habituation–dishabituation procedure 
for the presentation of the three above-described series. 
There was a 30 s ISI between stimuli, each series thus lasted 
around 2 min. The experimenter waited until the subjects 
were calm before beginning the experiment, i.e., they were 
not moving around the room and their body language was 
not representative of apparent stress (e.g., head scan, escape 
attempt, hiding, distress vocalisation; Nibblett et al. 2015). 
The five stimuli of the first series were then played. The 
experimenter waited at least five minutes between the series, 
and–if relevant–waited until the subjects were calm again to 
start a new series. Between the series, owners, cats and the 
experimenter stayed in the room and could interact freely. 
Among each series, subjects’ responses to the presentation 
of stimuli 1 through 3 were expected to decrease because of 
habituation. According to Saito and Shinozuka (2013)’s pro-
tocol, cats whose response did not decrease from stimulus 1 
to 3 were rated as “non-habituated cats”, and their data were 
not used for the corresponding analysis. For series 1 and 2, 
10 out of the 16 cats successfully habituated. For series-3, 
11 cats successfully habituated.

Behavioural analysis

For each stimulus presentation, recorded videos of subjects’ 
responses were clipped with VideoPad Video Editor 7.21, 
from 10 s before stimulus onset to 10 s after stimulus offset. 
Human voices in the clips were masked with a 300 Hz pure 
tone to allow blind evaluation. In total, 350 video clips of 
about 20 s each were created. Clips were anonymised and 
observed in a randomised order by a blinded rater. Although 
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the protocol used in the present study resembled experiments 
described by Saito and colleagues (2013; 2019) in several 
ways, one main difference relied upon the way we generated 
behavioural data. In their experiments, Saito and co-workers 
compared cats’ behaviours before and after the presentation 
of each stimulus, by subjectively rating the magnitude of 
the cat’s responses to the stimuli from 0 (no response) to 
3 (marked response). In our experiments, videos of trials 
were observed and coded using the Behavioral Observation 
Research Interactive Software (BORIS-Friard and Gamba 
2016), which enabled us to measure the duration of behav-
ioural responses before and after stimulation. The ethogram 
was designed according to previous research (Saito and Shi-
nozuka 2013; Stanton et al. 2015) and a total of 14 behav-
iours were considered (see Table 1). All events in the etho-
gram were coded as “state events”, allowing us to export the 
total duration for each behaviour expressed by cats (a) 10 s 
before and (b) ten seconds after the playback of each sound. 
To permit a thorough exploration of these data, all behav-
iours were analysed separately in the first instance: cats’ 
responses were very different from one stimulus to another. 
For example, one cat could be performing an action—such 
as grooming—and the sound might have interrupted the 
action, whereas another cat might be resting quietly before 
the sound diffusion and start moving towards the experi-
menter or the owner afterwards (see supplemental Figs. 1, 2 
for illustrations of behavioural changes). Of course, in some 
cases, cats’ behaviours remained unchanged. Consequently, 
determining a behavioural score was the most accurate 
measure of cats’ magnitude of response to each stimulus 
presentation. For this purpose, the difference of behaviour 

duration before and after the playback of each sound was 
calculated for each behaviour (DiffBD = b–a). The absolute 
values of all DiffBDs were then summed to obtain a time 
difference used as a behavioural score, representative of 
each cat's intensity of response to each sound: the higher 
the time difference, the stronger the cat's response. Thus, if 
behaviours expressed 10 s before the playback continued for 
10 s after the stimulus presentation, the behavioural score 
was null. However, if behaviours that were absent before the 
stimulus appeared afterwards or if behaviours that were pre-
sent before the stimulus disappeared afterwards, the behav-
ioural score would be higher.  

Statistical analysis

Statistical analysis was performed using  jamovi® 2.2 Com-
puter Software (The jamovi project 2021). A Friedman two-
way analysis of variance by ranks, a non-parametric repeated 
measures ANOVA, was used to compare cats’ responses to 
the five sound stimuli presented in each series. For post hoc 
analysis, responses were compared pairwise and p-values 
were calculated using Conover’s test (post hoc Friedman 
Conover test, Pereira et al. 2015). p-values were adjusted 
using the Bonferroni method. For each ANOVA, it was nec-
essary to perform ten pairwise tests to compare the different 
conditions, so the p-values were multiplied by ten. Thus, 
p-values of 0.0029 and 0.069 before adjustment became 
0.029 and 0.69 after adjustment and so on. Post-hoc com-
parisons were performed using the R package pmcmr under 
jamovi Rj Editor (R Core Team 2021).

Table 1  Ethogram of 
considered behaviours for 
quantification with BORIS 
software

Behaviour Description

Resting Cat is resting
Grooming Cat cleans itself by licking, scratching, biting or chewing the fur on its body
Scratching Cat is scratching itself
Rolling While lying on the ground, cat rotates body from one side to another
Freezing Cat interrupts movement or activity and suddenly becomes immobile
Locomotion Cat is moving around the room (more than one step displacements)
Ear moving Ear(s) movement in any direction
Head moving Head movement in any direction other than the owner or the experimenter
Experimenter Cat is looking towards the experimenter/speaker
Owner Cat is looking towards the owner
Blinking Cat is blinking (eyes narrowing)
Pupil dilation The width of the cat’s pupils is distinctly increasing
Tail moving Any movement of tail
Vocalising Any vocalisation
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Results

Owner’s voice discrimination, series‑1

Measures of discrimination between owner and stranger 
voices were assessed using behavioural scores, represent-
ing cats’ intensity of response to each presented stimulus 
(Fig. 1). Pairwise comparisons indicate that habituated 
cats significantly decreased response intensity from stimu-
lus 1 (mean behavioural score = 14.08 ± 2.5) to stimulus 3 
(9.44 ± 1.69; p = 0.0002), which was expected, as habituated 
cats were selected on this basis. These cats also increased 
their response from stimulus 3 to stimulus 4 (11.41 ± 1.64; 
p = 0.012). These data indicate that cats that were habituated 
to the voice of a stranger dishabituated when they heard their 
owner’s voice calling their name. This response rebound 
suggests that cats could discriminate their owner’s voice 
from that of a stranger.

Speech register discrimination to the owner’s voice, 
series‑2

The behavioural scores of the cats’ responses to their 
owner uttering a sentence in ADS vs CDS are presented 
in Fig.  2. Pairwise comparisons indicate that subjects 
significantly decreased response intensity from stimulus 
1 (mean behavioural score = 10.15 ± 1.77) to stimulus 3 
(3.92 ± 1.2; p = 0.006). These habituated cats also increased 

their response from stimulus 3 to stimulus 4 (12.82 ± 2.14; 
p = 0.0001). These data indicate that cats that were habitu-
ated to their owner’s voice uttering ADS dishabituated when 
they heard their owners’ voice using CDS, suggesting that 
they could discriminate CDS from ADS, when uttered by 
their owner.

Fig. 1  Behavioural scores of habituated cats. Behavioural scores are 
represented by the time gap between expressed behaviours before and 
after sound stimuli, indicating cats’ responses to each sound stimu-
lus. The numbers in brackets indicate significant differences: stimuli 
3 and 5 differ from stimulus 1, stimulus 4 differs from stimulus 3. 
n = 10. Median, lower and upper quartile of the data are given, error 
bars indicate the 25 and 75th percentiles

Fig. 2  Behavioural scores of habituated cats. Behavioural scores are 
represented by the time gap between expressed behaviours before and 
after sound stimuli. The numbers in brackets indicate significant dif-
ferences: stimulus 3 differs from stimuli 1 and 2, stimulus 4 differs 
from stimulus 3. n = 10. Median, lower and upper quartile of the data 
are given, error bars indicate the 25th and 75th percentiles

Fig. 3  Behavioural scores of habituated cats. Behavioural scores are 
represented by the time gap between expressed behaviours before and 
after sound stimuli presentation, indicating cats’ responses to each 
sound stimulus. The numbers in brackets indicate significant differ-
ences: stimuli 2, 3, 4 and 5 all differ from stimulus 1. n = 11. Median, 
lower and upper quartile of the data are given, error bars indicate the 
25th and 75th percentiles
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Speech register discrimination to a stranger’s voice, 
series‑3

Behavioural scores in response to a stranger uttering a 
sentence in ADS vs CDS are presented in Fig. 3. Pairwise 
comparisons indicate that cats significantly decreased 
response intensity from stimulus 1 (mean behavioural 
score = 13.43 ± 1.86) to stimulus 3 (4.48 ± 0.87; p = 0.0003), 
as expected. However, these habituated cats did not increase 
their response from stimulus 3 to stimulus 4 (7.64 ± 2.32). 
Actually, they showed a general habituation through 
series-3, as responses to stimuli 4 and 5 also significantly 
decreased compared to response to stimulus 1 (p = 0.001 
and p < 0.0001, respectively). These data indicate that cats 
that were habituated to a stranger’s voice uttering a sen-
tence in ADS did not dishabituate when they heard the same 
stranger’s voice uttering this sentence in CDS. This general 
habituation suggests that cats did not discriminate CDS from 
ADS when uttered by a stranger.

Discussion

Our results suggest that cats can discriminate speech spe-
cifically addressed to them (CDS) from speech addressed to 
adult humans (ADS). Interestingly, this pattern of discrimi-
nation was found only when sentences were uttered by the 
cats’ owners. Unlike our second prediction, when hearing 
sentences uttered by strangers, cats in our study cohort did 
not discriminate between ADS and CDS. As Jeannin et al. 
(2017a, b) found that DDS drew adult dogs’ attention more 
efficiently than ADS, by using sentences uttered by stran-
gers only, we expected that cats would discriminate CDS 
form ADS under the same conditions (i.e., when hearing 
sentences uttered by strangers). A lack of familiarisation to 
strangers, associated with less exposure to CDS from unfa-
miliar people, could be a contributing factor explaining the 
differences between dogs and cats. It can be hypothesised 
that cats having opportunities to interact with people outside 
of their home may be able to discriminate CDS from ADS, 
when uttered by strangers as well. In a recent review inves-
tigating sociality in free-ranging cats, Vitale (2022) pointed 
out that cats’ social behaviour towards humans was very 
complex and flexible. In this context, our results highlight 
the importance of one-to-one relationships for indoor com-
panion cats, who do not seem to generalise the communica-
tion developed with one human to all human interlocutors. 
These findings bring a new light to the study of human–cat 
relationship, as they suggest the development of a particu-
lar communication into human–cat dyads, that relies upon 
experience of the other protagonist’s way of communicating. 

Our results also highlight the importance of familiarity in 
cats’ discrimination of different vocal stimuli, as we cannot 
exclude that cats could have been using familiarity to guide 
discrimination. This more parsimonious explanation implies 
that cats could detect a vocal difference between the stranger 
and the owner stimulus, without necessarily being able to 
“tag” the emitter as stranger or owner. Of note, the primary 
aim of the present study was to investigate cats’ responses to 
CDS. The fact that our results regarding owner vs stranger 
discrimination (series-1) were concordant with Saito and 
Shinozuka’s (2013), even though we used slightly different 
methods of behavioural analysis, strengthens the relevance 
of the newly reported findings in the present study.

Our findings bring a new dimension to the understanding 
of cats’ sociocognitive abilities. Having shared our ecosys-
tem for over 10,000 years (Hu et al. 2014), cats have devel-
oped sociocognitive abilities toward humans, which enabled 
them to successfully adapt to the anthropogenic niche. These 
skills are also very dependant of life experiences, especially 
during early development. Positive interactions with humans 
are important for favouring cats’ understanding of human 
cues. Consequently, cats’ sociocognitive skills depend on 
both ontogenetic and evolutionary mechanisms. As pointed 
out by Jardat and Lansade (2022), these skills include: recog-
nition of individual human features relying upon vocal cues 
(Saito and Shinozuka 2013), cross-modal and multimodal 
mental representations of owner (Takagi et al. 2019, 2021), 
perception of human emotions (Galvan and Vonk 2016; 
Quaranta et al. 2020), interpretation of humans’ attentional 
state (Vitale and Udell 2019), interspecific communication 
(Miklósi et al. 2005; Miklósi and Soproni 2006; Humphrey 
et al. 2020), social referencing (Merola et al. 2015), and 
sensitivity to ostensive cues (Pongrácz et al. 2019; Pongrácz 
and Onofer 2020). Ostensive cues are signals given specifi-
cally to attract an auditor's attention and initiate an interac-
tion (Jardat and Lansade 2022). Therefore, responsiveness to 
ostensive cues can be used to determine whether non-human 
animals perceive that we are speaking to them and seeking 
interaction with them. In recent studies, cats followed an 
experimenter’s gaze sooner and were more influenced by 
the experimenter producing ostensive cues—such as making 
calling noises and calling their name—than by the experi-
menter making other noises or reading a poem (Pongrácz 
et al. 2019; Pongrácz and Onofer 2020). In the present study, 
CDS may be considered as an ostensive cue, compared to 
ADS, that cat owners can use when seeking interaction with 
their cat. The understanding of cats’ sociocognitive abilities 
is crucial for improving the quality of human–cat relation-
ships, as well as cat welfare in the domestic environment 
(Quaranta et al. 2020). The knowledge that cats display 
the ability to understand a particular way of communicat-
ing from their owner, brings further evidence to encourage 
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humans to consider cats as sensitive and communicative 
individuals.

Although our findings bring a new contribution to the 
animal cognition literature, limitations of the study should 
be mentioned, especially relating to our small sample size. 
Out of the 19 initial participants, only 16 cats completed the 
study, which is slightly fewer than the 20 cats of Saito and 
Shinozuka’s study. Also, for the sake of standardisation, all 
cats that participated to this study were living with veteri-
nary students. We are aware that this narrow demographic 
sample might impact the generalisation of our results.

The present study reinforces recent literature regarding 
the human-cat relationship. Indeed, cats—who were not so 
long ago considered as independent and ungrateful crea-
tures—are in fact very well capable of creating and foster-
ing attachment bonds with humans, as uncovered by recent 
research. For example, Eriksson et al. (2017) reported that 
cats spent more time with their owners after a longer period 
of separation. Vitale Shreve et al. (2017) pointed out that 
when given the choice, most cats would favour human 
social interaction over food, toys, and scents. Addition-
ally, it was found that some human personality traits could 
impact the behaviour and affect the wellbeing of cats (Finka 
et al. 2019). This situation being commonly observed in 
parent–child relationships, the authors concluded that the 
relationship between a caregiver personality and the care 
received by a dependent, may extend beyond the human 
family, to human-cat relationships. Furthermore, Vitale 
and colleagues (2019) showed that cats can display secure 
attachment toward their owners, as previously observed 
in dogs (Topál et al. 1998). This was true for kittens, but 
also for adult cats, which indicates a stability overtime of 
attachment mechanisms between cats and humans. Most 
recently, Bouma et al. (2022) reported that more than half 
of their human participants considered their cat as a “family 
member”, more than a quarter as “a child”, while only 14% 
considered them as just “a pet animal”. Overall, increas-
ing evidence brings us to consider the human–cat relation-
ship as a close and valuable one. Communication being a 
major component in this interspecific relationship, our data 
underline the specificity of the relationship between cats and 
their owners. As it was previously reported, cats have devel-
oped specific types of vocalisations addressed to humans 
(Bradshaw and Cameron-Beaumont 2000; Tavernier et al. 
2020). For example, Yeon and colleagues (2011) found that 
companion cats’ vocalisations were different from feral cats’ 
vocalisations, fundamental frequency of house cats being of 
significantly higher frequency than those of feral cats. In a 
pilot study, Schötz (2019) also reported a higher mean fun-
damental frequency in interspecific than intraspecific utter-
ances for both humans and cats. Additionally, McComb et al. 
(2009) reported that cats purred differently when soliciting 
food from humans, as they found a high frequency voiced 

component within the purr, that they qualified as being a 
reminiscence of a cry. Indeed, when they were played purrs 
of cats actively seeking food, humans judged the ‘solicita-
tion’ purrs to be more urgent than the non-solicitation purrs 
played at equal amplitude. The fact that, in return, cats show 
a greater reaction when their humans specifically address 
them, brings a new dimension to previous considerations of 
this reciprocal relationship.

Supplementary Information The online version contains supplemen-
tary material available at https:// doi. org/ 10. 1007/ s10071- 022- 01674-w.

Acknowledgements We would like to thank MARTIN  SELLIER® for 
their financial support. Thanks to Caroline Gilbert for allowing this 
study to take place at EnvA and to Laëtitia Matray for helping in the 
recruitment of cat owners. Thanks to Chloé Tavernier and Alexandre 
Clasen for their participation in these experiments. Many thanks to 
owners and to their cats, who accepted to take part in this study.

Funding This research was supported by French ministry of higher 
education and research (Ministère de l'Enseignement supérieur, de la 
Recherche et de l'Innovation) and MARTIN SELLIER® company, 
through the CIFRE program.

Data availability Data are available from the corresponding author on 
request.

Code availability Not applicable.

Declarations 

Conflicts of interest The authors declare that they have no conflict of 
interest.

Ethical approval All procedures performed in the present study were 
in accordance with the ethical standards of the institutional and/or 
national research committee and with the 1964 Helsinki Declaration 
and its later amendments or comparable ethical standards. All appli-
cable international, national and/or institutional guidelines for the care 
and use of animals were followed and all procedures performed in 
experiments involving animals were in accordance with the ethical 
standards of the institution at which the study was conducted. The study 
received the approval of the ethical committee of EnvA (COMERC), 
Saisine n 2018-10-24.

Consent to participate Written informed consent was obtained from 
all animal owners.

Consent for publication Written consent was obtained from all animal 
owners to include the image of their cat in the article.

References

Ben-Aderet T, Gallego-Abenza M, Reby D, Mathevon N (2017) Dog-
directed speech: why do we use it and do dogs pay attention to it? 
Proc R Soc B 284:20162429. https:// doi. org/ 10. 1098/ rspb. 2016. 
2429

Benjamin A, Slocombe K (2018) ‘Who’s a good boy?!’ Dogs prefer 
naturalistic dog-directed speech. Anim Cogn 21:353–364. https:// 
doi. org/ 10. 1007/ s10071- 018- 1172-4

Content courtesy of Springer Nature, terms of use apply. Rights reserved.



618 Animal Cognition (2023) 26:611–619

1 3

Bouma EMC, Reijgwart ML, Dijkstra A (2022) Family member, best 
friend, child or ‘just’ a pet, owners’ relationship perceptions and 
consequences for their cats. Int J Environ Res Public Health 
19:193. https:// doi. org/ 10. 3390/ ijerp h1901 0193

Bradshaw J, Cameron-Beaumont C (2000) The signalling repertoire of 
the domestic cat and its undomesticated relatives. In: the domestic 
cat: The biology of its behaviour, 2nd edn. Cambridge University 
Press, Cambridge, pp 67–93

Burnham D, Kitamura C, Vollmer-Conna U (2002) What’s new, pussy-
cat? On talking to babies and animals. Science 296:1435. https:// 
doi. org/ 10. 1126/ scien ce. 10695 87

Burnham D, Francis E, Vollmer-Conna U, Kitamura C, Averkiou V, 
Olley A, Nguyen M, Paterson C (1998) Are You My Little Pussy-
Cat? Acoustic, Phonetic and Affective Qualities of Infant- and 
Pet-Directed Speech. 5th International Conference on Spoken 
Language Processing (ICSLP 98), Sydney

de Mouzon C, Gilbert C, Di-Stasi R, Leboucher G (2022) How’s my 
kitty? Acoustic parameters of cat-directed speech in human–cat 
interactions. Behav Process 203:1044755. https:// doi. org/ 10. 
1016/j. beproc. 2022. 104755

Ellis SL (2009) Environmental enrichment: practical strategies for 
improving feline welfare. J Feline Med Surg 11(11):901–912

Eriksson M, Keeling LJ, Rehn T (2017) Cats and owners interact more 
with each other after a longer duration of separation. PLoS ONE 
12(10):e0185599. https:// doi. org/ 10. 1371/ journ al. pone. 01855 99

Finka LR, Ward J, Farnworth MJ, Mills DS (2019) Owner personality 
and the wellbeing of their cats share parallels with the parent-child 
relationship. PLoS ONE 14(2):e0211862. https:// doi. org/ 10. 1371/ 
journ al. pone. 02118 62

Friard O, Gamba M (2016) BORIS: a free, versatile open-source event-
logging software for video/audio coding and live observations. 
Methods Ecol Evol 7(11):1324–1330. https:// doi. org/ 10. 1111/ 
2041- 210X. 12584

Galvan M, Vonk J (2016) Man’s other best friend: domestic cats 
(F. silvestris catus) and their discrimination of human emo-
tion cues. Anim Cogn 19:193–205. https:// doi. org/ 10. 1007/ 
s10071- 015- 0927-4

Gergely A, Faragó T, Galambos Á, Topál J (2017) Differential effects 
of speech situations on mothers’ and fathers’ infant-directed 
and dog-directed speech: an acoustic analysis. Sci Rep 7:13739. 
https:// doi. org/ 10. 1038/ s41598- 017- 13883-2

Gergely A, Tóth K, Faragó T, Topál J (2021) Is it all about the pitch? 
Acoustic determinants of dog-directed speech preference in 
domestic dogs, Canis familiaris. Anim Behav 176:167–174. 
https:// doi. org/ 10. 1016/j. anbeh av. 2021. 04. 008

Hirsh-Pasek K, Treiman R (1982) Doggerel: motherese in a new con-
text. J Child Lang 9:229–237. https:// doi. org/ 10. 1017/ S0305 
00090 00037 31

Hu Y, Hu S, Wang W, Wu X, Marshall FB, Chen X, Hou L, Wang C 
(2014) Earliest evidence for commensal processes of cat domes-
tication. Proc R Soc B Biol Sci 111:116–120. https:// doi. org/ 10. 
1073/ pnas. 13114 39110

Humphrey T, Proops L, Forman J et al (2020) The role of cat eye 
narrowing movements in cat–human communication. Sci Rep 
10:16503. https:// doi. org/ 10. 1038/ s41598- 020- 73426-0

Jardat P, Lansade L (2022) Cognition and the human–animal relation-
ship: a review of the sociocognitive skills of domestic mammals 
toward humans. Anim Cogn 25:269–384. https:// doi. org/ 10. 1007/ 
s10071- 021- 01557-6

Jeannin S, Gilbert C, Amy M, Leboucher G (2017a) Pet-directed 
speech draws adult dogs’ attention more efficiently than adult-
directed speech. Sci Rep 7:4980. https:// doi. org/ 10. 1038/ 
s41598- 017- 04671-z

Jeannin S, Gilbert C, Leboucher G (2017b) Effect of interaction 
type on the characteristics of pet-directed speech in female 

dog owners. Anim Cogn 20:499–509. https:// doi. org/ 10. 1007/ 
s10071- 017- 1077-7

Kaplan PS, Goldstein MH, Huckeby ER, Owren MJ, Cooper RP (1995) 
Dishabituation of visual attention by infant- versus adult-directed 
speech: effects of frequency modulation and spectral composi-
tion. Infant Behav Dev 18:209–223. https:// doi. org/ 10. 1016/ 0163- 
6383(95) 90050-0

Lansade L, Trösch M, Parias C et al (2021) Horses are sensitive to baby 
talk: pet-directed speech facilitates communication with humans 
in a pointing task and during grooming. Anim Cogn 24:999–1006. 
https:// doi. org/ 10. 1007/ s10071- 021- 01487-3

Lesch R, Kotrschal K, Schöberl I, Beetz A, Solomon J, Fitch WT 
(2019) Talking to dogs: companion animal-directed speech in a 
stress test. Animals 9(7):417. https:// doi. org/ 10. 3390/ ani90 70417

McComb K, Taylor AM, Wilson C, Charlton BD (2009) The cry 
embedded within the purr. Curr Biol 19:R507–R508. https:// doi. 
org/ 10. 1016/j. cub. 2009. 05. 033

Merola I, Lazzaroni M, Marshall-Pescini S, Prato-Previde E (2015) 
Social referencing and cat–human communication. Anim Cogn 
18:639–648. https:// doi. org/ 10. 1007/ s10071- 014- 0832-2

Miklósi Á, Soproni K (2006) A comparative analysis of animals’ 
understanding of the human pointing gesture. Anim Cogn 9:81–
93. https:// doi. org/ 10. 1007/ s10071- 005- 0008-1

Miklósi Á, Pongrácz P, Lakatos G et al (2005) A comparative study of 
the use of visual communicative signals in interactions between 
dogs (Canis familiaris) and humans and cats (Felis catus) and 
humans. J Comp Psychol 119:179–186. https:// doi. org/ 10. 1037/ 
0735- 7036. 119.2. 179

Mitchell RW (2001) Americans’ talk to dogs: similarities and differ-
ences with talk to infants. Res Lang Soc Inter 34(2):183–210. 
https:// doi. org/ 10. 1207/ S1532 7973R LSI34-2_2

Mitchell RW (2004) Controlling the dog, pretending to have a conver-
sation, or just being friendly? Influences of sex and familiarity 
on Americans’ talk to dogs during play. Interaction Studies. Soc 
Behav Commun Biol Artif Syst 5(1):99–129. https:// doi. org/ 10. 
1075/ is.5. 1. 06mit

Mitchell RW, Edmonson E (1999) Functions of repetitive talk to 
dogs during play: control, conversation, or planning? Soc Anim 
7(1):55–81. https:// doi. org/ 10. 1163/ 15685 3099X 00167

Nibblett BM, Ketzis JK, GriggRoss EK (2015) Comparison of stress 
exhibited by cats examined in a clinic versus a home setting. Appl 
Anim Behav Sci 173:68–75. https:// doi. org/ 10. 1016/j. appla nim. 
2014. 10. 005

Pereira DG, Afonso A, Melo Medeiros F (2015) Overview of Fried-
man’s test and post-hoc analysis. Commun Statistics-Simul Com-
put 44(10):2636–2653. https:// doi. org/ 10. 1080/ 03610 918. 2014. 
931971

Pongrácz P, Onofer DL (2020) Cats show an unexpected pattern 
of response to human ostensive cues in a series of A-not-B 
error tests. Anim Cogn 23:681–689. https:// doi. org/ 10. 1007/ 
s10071- 020- 01373-4

Pongrácz P, Szapu JS, Faragó T (2019) Cats (Felis silvestris catus) read 
human gaze for referential information. Intelligence 74:43–52. 
https:// doi. org/ 10. 1016/j. intell. 2018. 11. 001

Quaranta A, D’Ingeo S, Amoruso R, Siniscalchi M (2020) Emotion 
recognition in cats. Animals 10:1107. https:// doi. org/ 10. 3390/ 
ani10 071107

R Core Team (2021) R: A Language and environment for statistical 
computing. (Version 4.0) [Computer software]. Retrieved from 
https:// cran.r- proje ct. org. (R packages retrieved from MRAN 
snapshot 2021)

Ringrose CC (2015) Pitch change in dog-directed speech. Lifespans 
and Styles 1:28–35. https:// doi. org/ 10. 2218/ ls. v1i0. 2015. 1181

Rowland CF, Pine JM, Lieven EVM, Theakston AL (2003) Determi-
nants of acquisition order in wh-questions: Re-evaluating the role 

Content courtesy of Springer Nature, terms of use apply. Rights reserved.



619Animal Cognition (2023) 26:611–619 

1 3

of caregiver speech. J Child Lang 30(3):609–635. https:// doi. org/ 
10. 1017/ S0305 00090 30056 95

Saito A, Shinozuka K (2013) Vocal recognition of owners by domes-
tic cats (Felis catus). Anim Cogn 16:685–690. https:// doi. org/ 10. 
1007/ s10071- 013- 0620-4

Saito A, Shinozuka K, Ito Y et al (2019) Domestic cats (Felis catus) 
discriminate their names from other words. Sci Rep 9:5394. 
https:// doi. org/ 10. 1038/ s41598- 019- 40616-4

Schötz S (2019) Paralinguistic information and biological codes in 
intra-and interspecific vocal communication: a pilot study of 
humans and domestic cats. In proceedings from FONETIK 2019 
stockholm 67–72. https:// doi. org/ 10. 5281/ zenodo. 32460 03

Sims VK, Chin MG (2002) Responsiveness and perceived intelligence 
as predictors of speech addressed to cats. Anthrozoös 15(2):166–
177. https:// doi. org/ 10. 2752/ 08927 93027 86992 667

Stanton LA, Sullivan MS, Fazio JM (2015) A standardized ethogram 
for the felidae: a tool for behavioral researchers. Appl Anim Behav 
Sci 173:3–16. https:// doi. org/ 10. 1016/j. appla nim. 2015. 04. 001

Takagi S, Arahori M, Chijiiwa H et al (2019) Cats match voice and face: 
cross-modal representation of humans in cats (Felis catus). Anim 
Cogn 22:901–906. https:// doi. org/ 10. 1007/ s10071- 019- 01265-2

Takagi S, Chijiiwa H, Arahori M, Saito A, Fujita K, Kuroshima H 
(2021) Socio-spatial cognition in cats: mentally mapping owner’s 
location from voice. PLoS ONE 16(11):e0257611. https:// doi. org/ 
10. 1371/ journ al. pone. 02576 11

Tavernier C, Ahmed S, Houpt KA, Yeon SC (2020) Feline vocal com-
munication. J Vet Sci. https:// doi. org/ 10. 4142/ jvs. 2020. 21. e18

Topál J, Miklósi Á, Csányi V, Dóka A (1998) Attachment behavior in 
dogs (Canis familiaris): a new application of Ainsworth’s (1969) 
strange situation test. J Comp Psychol 112(3):219–229. https:// 
doi. org/ 10. 1037/ 0735- 7036. 112.3. 219

Vitale KR (2022) The social lives of free-ranging cats. Animals 
12(1):126. https:// doi. org/ 10. 3390/ ani12 010126

Vitale KR, Udell MAR (2019) The quality of being sociable: the influ-
ence of human attentional state, population, and human familiarity 
on domestic cat sociability. Behav Processes 158:11–17. https:// 
doi. org/ 10. 1016/j. beproc. 2018. 10. 026

Vitale KR, Behnke A, Udell MAR (2019) Attachment bonds between 
domestic cats and humans. Curr Biol 29(18):864–865. https:// doi. 
org/ 10. 1016/j. cub. 2019. 08. 036

Vitale Shreve K, Mehrkam L, Udell M (2017) Social interaction, food, 
scent or toys? A formal assessment of domestic pet and shelter 
cat (Felis Silvestris Catus) preferences. Behav Processes 141:322–
328. https:// doi. org/ 10. 1016/j. beproc. 2017. 03. 016

Xu N, Burnham D, Kitamura C, Vollmer-Conna U (2013) Vowel hyper-
articulation in parrot-, dog- and infant-directed speech. Anthro-
zoös 26(3):373–380. https:// doi. org/ 10. 2752/ 17530 3713X 13697 
42946 3592

Yeon SC, Kim YK, Park SJ, Lee SS, Lee SY, Suh EH, Lee HJ (2011) 
Differences between vocalization evoked by social stimuli in feral 
cats and house cats. Behav Process 87(2):183–189. https:// doi. org/ 
10. 1016/j. beproc. 2011. 03. 003

Publisher's Note Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

Springer Nature or its licensor (e.g. a society or other partner) holds 
exclusive rights to this article under a publishing agreement with the 
author(s) or other rightsholder(s); author self-archiving of the accepted 
manuscript version of this article is solely governed by the terms of 
such publishing agreement and applicable law.

Content courtesy of Springer Nature, terms of use apply. Rights reserved.



1.

2.

3.

4.

5.

6.

Terms and Conditions
 
Springer Nature journal content, brought to you courtesy of Springer Nature Customer Service Center GmbH (“Springer Nature”). 
Springer Nature supports a reasonable amount of sharing of  research papers by authors, subscribers and authorised users (“Users”), for small-
scale personal, non-commercial use provided that all copyright, trade and service marks and other proprietary notices are maintained. By
accessing, sharing, receiving or otherwise using the Springer Nature journal content you agree to these terms of use (“Terms”). For these
purposes, Springer Nature considers academic use (by researchers and students) to be non-commercial. 
These Terms are supplementary and will apply in addition to any applicable website terms and conditions, a relevant site licence or a personal
subscription. These Terms will prevail over any conflict or ambiguity with regards to the relevant terms, a site licence or a personal subscription
(to the extent of the conflict or ambiguity only). For Creative Commons-licensed articles, the terms of the Creative Commons license used will
apply. 
We collect and use personal data to provide access to the Springer Nature journal content. We may also use these personal data internally within
ResearchGate and Springer Nature and as agreed share it, in an anonymised way, for purposes of tracking, analysis and reporting. We will not
otherwise disclose your personal data outside the ResearchGate or the Springer Nature group of companies unless we have your permission as
detailed in the Privacy Policy. 
While Users may use the Springer Nature journal content for small scale, personal non-commercial use, it is important to note that Users may
not: 
 

use such content for the purpose of providing other users with access on a regular or large scale basis or as a means to circumvent access

control;

use such content where to do so would be considered a criminal or statutory offence in any jurisdiction, or gives rise to civil liability, or is

otherwise unlawful;

falsely or misleadingly imply or suggest endorsement, approval , sponsorship, or association unless explicitly agreed to by Springer Nature in

writing;

use bots or other automated methods to access the content or redirect messages

override any security feature or exclusionary protocol; or

share the content in order to create substitute for Springer Nature products or services or a systematic database of Springer Nature journal

content.
 
In line with the restriction against commercial use, Springer Nature does not permit the creation of a product or service that creates revenue,
royalties, rent or income from our content or its inclusion as part of a paid for service or for other commercial gain. Springer Nature journal
content cannot be used for inter-library loans and librarians may not upload Springer Nature journal content on a large scale into their, or any
other, institutional repository. 
These terms of use are reviewed regularly and may be amended at any time. Springer Nature is not obligated to publish any information or
content on this website and may remove it or features or functionality at our sole discretion, at any time with or without notice. Springer Nature
may revoke this licence to you at any time and remove access to any copies of the Springer Nature journal content which have been saved. 
To the fullest extent permitted by law, Springer Nature makes no warranties, representations or guarantees to Users, either express or implied
with respect to the Springer nature journal content and all parties disclaim and waive any implied warranties or warranties imposed by law,
including merchantability or fitness for any particular purpose. 
Please note that these rights do not automatically extend to content, data or other material published by Springer Nature that may be licensed
from third parties. 
If you would like to use or distribute our Springer Nature journal content to a wider audience or on a regular basis or in any other manner not
expressly permitted by these Terms, please contact Springer Nature at 
 

onlineservice@springernature.com
 

mailto:onlineservice@springernature.com

