
behavioral 
sciences

Article

The Impacts of the Presence of an Unfamiliar Dog on
Emerging Adults’ Physiological and Behavioral
Responses Following Social Exclusion

Ilona Papousek 1,* , Katharina Reiter-Scheidl 1, Helmut K. Lackner 2 , Elisabeth M. Weiss 3,
Corinna M. Perchtold-Stefan 1 and Nilüfer Aydin 4

1 Biological Psychology Unit, Institute of Psychology, University of Graz, 8010 Graz, Austria;
katharina.scheidl@edu.uni-graz.at (K.R.-S.); corinna.perchtold@uni-graz.at (C.M.P.-S.)

2 Otto Loewi Research Center, Division of Physiology, Medical University of Graz, 8010 Graz, Austria;
helmut.lackner@medunigraz.at

3 Clinical Psychology Unit, Institute of Psychology, University of Innsbruck, 6020 Innsbruck, Austria;
Elisabeth.Weiss@uibk.ac.at

4 Social Psychology Unit, Institute of Psychology, University of Klagenfurt, 9020 Klagenfurt, Austria;
niluefer.aydin@aau.at

* Correspondence: ilona.papousek@uni-graz.at; Tel.: +43-316-3805121

Received: 10 November 2020; Accepted: 10 December 2020; Published: 14 December 2020 ����������
�������

Abstract: Research indicates that non-human attachment figures may mitigate the negative
consequences of social exclusion. In the current experiment, we examined how the presence of
an unfamiliar companion dog in the laboratory effects physiological and behavioral reactions
in female emerging adults after social exclusion compared to inclusion. Results revealed the
beneficial effects of the dog: Socially excluded participants in the company of a dog showed
less aggressive behavior in response to the hot sauce paradigm compared to excluded participants
in the control condition. Furthermore, cardiac responses indicated mitigated perception of threat
in a subsequent insult episode when a dog was present. The presence of a dog did not impact the
most instantaneous, “reflexive” response to the social exclusion as revealed by characteristic cardiac
changes. Together, the findings indicate that the presence of a companion dog takes effect in a later,
reflective period following a social exclusion experience, which implicates relevant social elaboration
and appraisal processes.
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1. Introduction

The longing for social ties is a fundamental part of human nature [1]. Thus, feeling left out has powerful
and immediate emotional consequences, ranging from mood deterioration to suicidal thoughts [1–8].
It is even more important that the experience of social exclusion elicits a variety of behavioral responses
including prosocial, avoidant, as well as antisocial and aggressive behaviors [6,9–21].

Aside from characteristics of the individual, several situational variables may help to explain
under which circumstances people respond pro- or antisocially to social exclusion [4,6,16,22–27].
Most important to the present study, more prosocial reactions were observed when socially excluded
individuals believed that there was still a chance for regaining acceptance from their social environment.
Individuals utilize various means in order to regain a sense of belonging after social threat. For example,
thinking about one’s own social identity [28], anticipating inclusion by other individuals [12,29], and the
use of para-social attachment figures as social surrogates [30–32] all reduced negative emotions and
antisocial tendencies after social exclusion. Aydin et al. [33] extended these findings and demonstrated
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that the mere presence of an unfamiliar companion dog served as a source of social connection and
helped socially excluded individuals to restore their threatened needs. While these findings are
intuitive and impressive, little is known about how the presence of a dog effects behavioral responses
after social exclusion.

Research on human–animal relationships and interactions has primarily used attachment theory or
social support theory as the overarching theoretical context to explain beneficial socio-emotional effects
of human–animal interactions [34]. As many people seem to experience relationships with companion
animals similarly to relationships with humans, attachment-related processes may also apply to
human–animal relationships [34]. However, as attachment takes some time to develop, it seems likely
that processes related to attachment are primarily involved in enduring relationships with one’s own
pet. Short-term restoration of acutely threatened social needs through an incidental encounter with an
unfamiliar domestic animal (as in Aydin et al. [33]) may rather be integrated in social support theory.
Due to its unconditional and non-judgmental nature [35], the perception of social support provided by
a dog may be particularly effective. The empirical findings of Aydin et al. [33] supported the view that
these feelings of non-judgmental social acceptance may be a crucial factor in the improved coping with
social exclusion. However, to date, not much relevant research has been concerned with the incidental
presence of an unfamiliar dog. Aside from the overarching theoretical context, little is known about
how the presence of a dog impacts the psychological processes in the immediate vicinity of a social
exclusion experience. The present study aims at such a more fine-grained understanding.

In his influential Temporal Need-Threat model, Williams [7] suggested that three sequential
stages exist in the reactions after ostracism—a “reflexive stage” occurring immediately after social
exclusion, a “reflective stage” during which people consider coping reactions, and a “resignation
stage”, which occurs in response to chronic exclusion. The first “reflexive stage” triggers immediate
feelings of pain, negative emotions, and leads to decreased satisfaction of fundamental needs. In this
stage, conscious and controlled appraisal and regulation efforts have not yet begun to operate [7].
The instantaneous, reflexive response to the social threat is difficult to access by self-report (which
always involves reflection), but it can be properly observed by means of the immediate transient heart
rate response to the social exclusion cue [36]. The potential of using this specific physiological response,
which can provide objective information on an individual’s most immediate and automatic response
to a social experience, has not yet been utilized in the present context. Generally, no studies on the
effect of the presence of a domestic animal on the instantaneous, “reflexive” response to social threat
cues are available to date.

The size of the characteristic cardiac response, which occurs on the scale of a few heartbeats,
depends on the severity of the experience of social threat, with considerable and meaningful variability
among individuals [36–43]. Part of the variability in these instantaneous responses to social threat cues
is explained by situational moderators. A robust finding is that cardiac responses to social threat cues
were less pronounced when the rejection was expected due to prior negative experiences than when it
was unexpected [37–39,41–43]. Moreover, attenuated cardiac responses to negative social evaluation
were observed when subjects were not interested in a relationship with the perpetrator [43,44].

The observable pro- or antisocial behaviors after social exclusion are posited to be part of the
second stage, the “reflective stage”. In this stage, people quickly begin to assess the situation and
attempt to recover their threatened psychological needs [45]. According to Williams [7], this is the only
stage where situational factors can impact the nature of behavioral outcomes (but see [46]).

In the current research, we set up an experiment in which one group of participants received a
social exclusion message and one group received an inclusion message, closely following a procedure
that was successfully employed in previous studies [36,44]. Half of the participants in each group were
accompanied by a dog, who was trained to remain quiet in his place during the entire experiment [33].
To ensure that the dog’s effects could be attributed to more than just distraction, an indoor water
fountain was used as the control. After the social exclusion/inclusion incidence, participants were
requested to allocate hot sauce to the putative excluder or includer to measure their behavioral
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tendencies. Subsequently, their response to an additional offending, negative social-evaluative
statement was recorded [38]. Emerging adulthood is often a socially challenging developmental
period, characterized by social instability and recalibration of one’s conception of self and identity
and the relationships to others [47–50]. This makes emerging adults vulnerable for social stressors
such as social exclusion and puts them at risk for internalizing as well as externalizing symptoms.
Effective coping with social stressors is particularly important in that period [51]. Thus, the present
study was focused on emerging adults, a population that is relatively understudied in this study’s
particular context.

Taken together, the aims of the present study were to investigate the potential impact of the
(inactive) presence of a friendly dog on (1) the instantaneous, “reflexive” response to social exclusion
in terms of the immediate transient heart rate response; on (2) actual exclusion-related behavior in
terms of hot sauce allocated to the putative excluder, assumedly influenced by “reflective” processes
following the social exclusion episode; on (3) the perception of threat in a subsequent insult episode,
operationalized by the transient cardiac response to a deprecating social-evaluative statement by the
former excluder or includer.

As no relevant indications were available from the literature, we had no specific hypothesis
as regards the animal’s impact on the instantaneous, “reflexive” response to the initial social
exclusion/inclusion message. On the basis of the previous findings of Aydin et al. [33], who demonstrated
beneficial effects of the presence of a dog on subjectively reported indicators of distress (i.e., conscious,
reflected distress) after an exclusion episode, we expected that the presence of a dog would influence
the elaborative, reflective processes following the social exclusion experience. Consequently, it was
hypothesized that the heightened tendency toward allocating more hot sauce to excluders compared
to includers would be mitigated in participants sharing the company of the dog. In addition, if the
presence of a dog influences reflective processes after social exclusion or inclusion, it may also
moderate the response to a subsequent insult [52]. We generally expected the response to the deprecating
social-evaluative statement to be more pronounced after prior inclusion than exclusion, due to greater
unexpectedness [37–39,41–44]. The presence of a dog was expected to mitigate this effect and reduce
the impact of the insult.

2. Materials and Methods

2.1. Participants

The sample comprised a total of n = 84 female university students of various faculties (mean
age M = 21.1, SD = 2.4), who were pseudo-randomly assigned to the four experimental conditions
(2 × 2 design: exclusion/presence of dog, exclusion/control stimulus, inclusion/presence of dog,
inclusion/control stimulus; including 22, 21, 20, and 21 participants, respectively), using the
participants’ serial numbers and a predefined schedule. The choice of sample size was based on
previous work demonstrating effects of an animal on the impact of social exclusion [33], effects of
experimentally manipulated situational factors on antisocial behavior following exclusion in the
hot sauce paradigm [27], and differences in immediate cardiac responses to social rejection versus
acceptance and negative social evaluation [36,40,44]. The sample size is in the range of those previous
studies or exceeds it, suggesting that the present sample size would provide adequate statistical
power. Inclusion criteria were: age 18–30, female gender. Individuals were not included in the study
if they reported major psychiatric disorders or a history of major psychiatric disorders according to
the Structured Clinical Interview for DSM-IV Axis I Disorders (SCID-I; 3 candidates not included),
use of psychoactive or cardioactive medication (one candidate not included), and allergy to or fear of
dogs (no cases). Among the participants in the company of the dog during the experiment, n = 11
(exclusion group) and n = 9 (inclusion group) owned a pet (χ2

1, n = 42 = 0.11, p = 0.746). Of those, n = 4
participants (exclusion group) and n = 3 (inclusion group) owned a dog. A female sample was chosen
because their typical social structure may make women more vulnerable to social exclusion [53]; thus,
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we expected greater effect sizes in a female-only sample. All participants were Caucasian. Participants
were recruited by emails sent out by the administration of the University of Graz and an announcement
distributed by the Biological Psychology department via Facebook. Interested students sent their
phone number to the experimenter and were called to fix an appointment. Participants were invited to
a study on physiological responses to food additives. At the beginning of the experiment, they were
informed that they were assigned to the capsaicin-group, in order to back up the use of hot chili
sauce later in the experiment. Participation was on a voluntary basis. The study was conducted in
accordance with the Declaration of Helsinki, and the protocol was approved by the ethics committee of
the University of Graz (approval date 27 March 2015; code GZ.39/40/63 ex 2014/15). Written consent
was obtained from all participants.

2.2. Experimental Manipulation Protocol

A realistic and validated protocol was used for the exclusion/inclusion manipulation, in which
participants were excluded (versus included) by an ostensible group of colleagues on basis of their
personal traits and preferences [36,44,54]; these studies also provided evidence for the validity of
this protocol in terms of inducing the experience of exclusion. As a cover story, participants were
told that a group of other students were waiting in an adjacent room for a brief discussion whether
capsaicin should be mentioned as a food additive on groceries packages. The discussion would take
place after the recording of their physiological response to capsaicin. First, participants were asked to
complete a short questionnaire about personal preferences and interests such as their favorite music
style and sitcom, their eating habits, and favorite tastes as well as character traits such as “being
spontaneous”. After they had completed the questionnaire, participants were told that subject to their
approval, the waiting discussion group should get the opportunity to study the answers on these
questions, in order to become acquainted with the new group member while waiting. All participants
agreed. By use of a pretended intercom, the experimenter announced the delivery to the alleged
waiting students in the adjacent room: “I am coming”. Via the intercom, simulated by a pre-recorded
message played back on a computer, the allegedly waiting other participants confirmed: “Alright!”.
The experimenter took the completed questionnaire and left the room for two minutes and returned.
While she explained the upcoming procedure in detail, the exclusion or inclusion statement was
delivered via the fake intercom (1 min after the experimenter had returned). At the beginning of the
unexpected utterance, the experimenter stopped talking and pretended to check the intercom.

Standardized (pre-recorded) statements were used. Exclusion statements were composed of
the phrases: “Now, we could really do without this girl!”, “Yes, that’s really true” (translated from
German). Inclusion statements were composed of the phrases: “She perfectly fits in our group!”, “Yes,
that’s really true”. To exclude possible effects of the excluding/including persons’ gender, all statements
were spoken by a male and a female voice. Half of the participants received the statement with a male
voice speaking the excluding/including phrase and a female voice agreeing, in the other half this order
was reversed. Sound levels of the statements were matched (65 dB). The statements were delivered at
pre-determined times, controlled by the computer. Each statement lasted for about 5 s and started and
ended with the clicking noise of activating the intercom, in order to make the participants believe that
they overheard the utterances accidentally (sounding as if the intercom would have been activated by
accident). Twenty seconds after the exclusion or inclusion statement, the experimenter left the room
with the comment: “Oh, I am sorry, apparently someone has accidentally activated the intercom. I go
and check it in the other room.” [36,44]. The experimenter returned after two minutes to start the hot
sauce protocol.

In half of the experiments, a well-trained medium-sized domestic dog (Golden Retriever) was
present. He was placed in a corner of the examination room where he remained quiet during the whole
procedure. The dog was introduced to the participant by his name and his presence was explained by
him being the experimenter’s faithful animal companion. At the end of the experiment all participants
were asked and confirmed that the dog did not approach them while the experimenter was outside
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the room. The dog was a recognized assistance dog. It was trained and used to execute commands
such as to stay lying down for at least 15 min. Thus, the test sessions matched a typical training
situation for the dog. The dog owner was always present and took care of the welfare of his dog.
During the test sessions he stayed next door to the examination room. After each test session, the dog
was given a break and received a treat from its owner. No more than four experimental sessions were
scheduled on one day, and there were no more than two experimental days in a week. In the control
group, an indoor water fountain replaced the dog, in order to ensure that the dog’s effects can be
attributed to more than just distraction. While research indicated that even inanimate objects such as
blankets can provide some psychological comfort to distressed individuals, this applied only if these
objects were familiar substitutional attachment agents or anthropomorphized to some degree. No such
effects were observed when objects were functionally meaningless to the individual [55,56]. Therefore,
while serving the purpose of holding the degree of attracted attention toward the stimulus and thus
keeping the level of distraction constant across conditions, the water fountain was clearly not qualified
for being perceived as a social surrogate to restore social connection.

2.3. Hot Sauce Protocol

The rationale of the well-validated hot sauce protocol is that participants are asked to allocate hot
sauce to another person knowing that this person does not like spicy food [57], which is classified as
an active and indirect form of aggressive behavior [58,59]. A big can of chili sauce (Marc’s Hot Chili
DippingsauceTM), which had been weighted before using a precision scale, was placed on the table.
Participants were asked to taste and rate the spiciness of the sauce (1 “only a little hot” to 7 “extremely
hot”), before allocating a self-decided amount of sauce to themselves and to a person out of the group
from whom they believed having been excluded or included before. The participant was told that
there was only this one can of sauce and, therefore, the person from the discussion group was not able
to do it on his or her own. Participants were informed that the other person does not like spicy food,
but that they nevertheless should not hesitate to determine the amount of sauce at their own discretion.
They also got the information that the participant herself as well as the other person would be required
to eat the whole amount of allocated sauce, in order to properly measure the physiological response
to its consumption. The participants spooned the sauce into opaque cups [60]. After explaining the
procedure, the experimenter left the room saying: “I will wait outside until you have finished your task
without rushing. Please call me when you are done”. The experimenter returned after approximately
two minutes and claimed to bring the cup for the other person in the nearby room. Outside the cup
was weighted. The median of the spiciness ratings was Md = 4 (IQR = 2).

2.4. Recording of Cardiac Responses

The electrocardiogram (ECG) was recorded continuously using a portable device (eMotion Faros
180TM; sampling rate 1000 Hz). Disposable electrodes were placed at the thoracic region (2-lead, 1 channel
position). R-waves were detected using a revised MATLAB function (MATLABTM, MathWorks, Natick,
MA, USA) based on the BioSig toolbox (http://biosig.sf.net), and the instantaneous (beat-to-beat) heart
rate was calculated. In order to obtain highly synchronized data related to the stimuli, the beat-to-beat
values were resampled at 4 Hz, using piecewise cubic spline interpolation after semiautomatic artifact
correction, to obtain heart rate time series with equidistant time steps. Heart rate time series from five
seconds preceding the exclusion/inclusion or further offence stimulus to 20 s after stimulus onset, i.e.,
exclusion/inclusion stimulus, [36,40] or 45 s after stimulus onset, i.e., later insult stimulus, [44] were
segmented in 5 s intervals, thereby largely excluding influences of respiration (modulation of heart
rate by respiratory sinus arrhythmia) [36,44]. The more extended time-window following the later
insult stimulus was chosen, because previous research pointed to the potential significance of heart
rate changes beyond 20 s [44]; the experiment’s time schedule did not allow the analysis of a more
extended time window after the exclusion/inclusion stimulus). Averaged heart rates (in beats per
minute, bpm) of the 5 s intervals were used in the statistical data analysis.

http://biosig.sf.net
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The experience of sudden social threat is followed by immediate transient heart rate deceleration
that exceeds a typical orienting response [36–44]. This is in line with the characteristic association of fear
elicitors implicating a high degree of self-involvement and imminence of threat with heart deceleration
(“fear bradycardia”) [61–65]. According to traditional cognitive interpretations of transient heart rate
deceleration [66,67], it implicates prolonged enhanced sensory intake and attention [38,39].

2.5. Procedure

After completion of the short questionnaire on personal traits and preferences, ECG electrodes
were attached, and the participants were asked to remain seated. Then, the exclusion/inclusion
manipulation and the hot sauce protocol were carried out. Forty seconds after the experimenter had left
to allegedly deliver the cup of chili sauce to the other room, a pre-recorded negative social-evaluative,
insulting statement was delivered via the fake intercom: “Why does this take so long? Is it that hard to
spoon a little chili sauce into a cup?”. In half of the sample, this question was spoken by a female voice,
in half of the sample by a male voice. Fifty seconds later, the experimenter returned and asked the
participant to eat her own sauce. Then, the participants were informed that the planned discussion
could not take place [36]. Participants were fully informed about the research questions and findings
of the study via email after completion of the study.

2.6. Statistical Analysis

The potential impact of the presence of a dog on the instantaneous, “reflexive” response to social
exclusion was analyzed using heart rate as the dependent variable, in a 2 (exclusion vs. inclusion
message; between-subjects factor) × 2 (presence of dog vs. control stimulus; between-subjects factor) ×
5 (time: five 5-s periods starting from 5 s preceding the exclusion/inclusion message; within-subjects
factor) analysis of variance. To analyze the impact of the presence of a dog on actual exclusion-related
behavior, assumedly influenced by “reflective” processes following the social exclusion episode,
a 2 (prior exclusion vs. inclusion; between-subjects factor) × 2 (presence of dog vs. control stimulus;
between-subjects factor) analysis of variance was conducted using the amount of chili sauce assigned
to the alleged other person as the dependent variable. The impact of the presence of a dog on the
perception of threat in an additional insult episode was tested in a 2 (prior exclusion vs. inclusion;
between-subjects factor) × 2 (presence of dog vs. control stimulus; between-subjects factor) × 10 (time:
the 5-s periods starting from 5 s preceding the negative social-evaluative statement by the former
excluder or includer) analysis of variance using heart rate as the dependent variable. As the four
experimental groups were not fully homogenous regarding the mean age of participants (F(1,80) = 5.9,
p = 0.018), and antisocial behavior decreases with age [68], age was entered as a covariate in these
analyses. Supplemental analyses tested if there were mean differences between experimental groups
in the amounts of chili sauce participants assigned to themselves (2, exclusion vs. inclusion × 2,
presence of dog vs. control stimulus analyses of variance), and if the amount of assigned chili sauce
was correlated with individual differences in the perceived spiciness of the sauce (Spearman’s Rho).
All analyses were conducted with the software IBM SPSS statistics 26.

3. Results

In the analysis of the instantaneous response to the exclusion/inclusion message, the relevant
three-way interaction of time by exclusion/inclusion message by presence of dog/control stimulus was
non-significant (F(4,316) = 0.8, p = 0.559; main effect time: F(4,316) = 3.2, p = 0.013, partial eta2 = 0.04;
time × exclusion/inclusion: F(4,316) = 0.1, p = 0.973; time × dog/control: F(4,316) = 1.3, p = 0.261).
From this, it follows that the presence of a dog did not moderate the typical time course of the transient
cardiac response immediately after the experience of social exclusion (“reflexive” part of the response;
Figure 1).
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In the analysis targeting differences in the immediate perception of threat upon an additional
insult, the expected three-way interaction of time by prior exclusion/inclusion by presence of
dog/control stimulus was significant (F(9711) = 2.1, p = 0.030, partial eta2 = 0.03; main effect time:
F(9711) = 1.0, p = 0.434; time × prior exclusion/inclusion: F(9711) = 2.5, p = 0.009, partial eta2 = 0.03;
time × dog/control: F(9711) = 1.3, p = 0.258). The relevant three-way interaction is illustrated in
Figure 3. It shows that the enhancing effect of greater unexpectedness of the negative social-evaluative
statement (due to prior inclusion) on the decelerative cardiac response (indicating perception of social
threat) was only present when participants did not have company of the dog. In the later course
of the responses (from second 31 onwards), it seems that the response was prolonged in the group
unaccompanied by a dog and prior exclusion compared to the other groups. This could not be secured
statistically, however. Comparison of nadir (seconds 0–5) between prior exclusion and inclusion
conditions within the participants not accompanied by the dog resulted in: t(39) = 2.7, p = 0.011;
seconds 6–10: t(39) = 2.5, p = 0.018; seconds 11–15: t(39) = 2.5, p = 0.016; seconds 16–20: t(39) = 2.2,
p = 0.033; seconds 21–25: t(39) = 1.8, p = 0.074; further time frames: all p ≥ 0.200. Single comparisons
within participants accompanied by the dog were all p > 0.700.
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Figure 3. Immediate cardiac response to later insulting social-evaluative statement. Significant interaction
effect of prior exclusion/inclusion by presence of dog/control stimulus by time. The essential difference
is in the early part of the response (seconds 0–15). The offending statement occurred at second zero.
Whiskers denote standard errors.

The experience of social exclusion versus inclusion did not significantly influence how
much hot sauce the participants assigned to themselves (main effect exclusion/inclusion:
F(1,79) = 2.4, p = 0.122), and the presence of the dog did not moderate this relationship
(interaction exclusion/inclusion × dog/control: F(1,79) = 1.2, p = 0.274). The correlations between
perceived spiciness of the sauce (subjective rating) and the amount of chili sauce assigned to the
putative other person was r = −0.08, p = 0.500. The correlation between the rating and the amount of
sauce assigned to oneself was r = −0.21, p = 0.057.

4. Discussion

The present research replicates and extends previous findings of Aydin et al. [33] who demonstrated
beneficial effects of the presence of a dog on self-reported (i.e., reflected) indicators of distress following
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social exclusion. In the current study, it was shown that the mere presence of an unfamiliar companion
dog can impact objective physiological and behavioral outcomes after social exclusion by providing a
source of social succor. In particular, the findings suggest that the presence of a dog primarily takes
effect in a later, reflective period following a social exclusion experience, which implicates elaboration
and appraisal of the exclusion episode. The presence of a dog does not seem to impact an individual’s
most immediate, “reflexive” response to a social exclusion cue.

In line with previous research supporting the exclusion–aggression hypothesis [6,18,69],
more antisocial behavior in terms of spiteful treatment of another person was observed after the
experience of social exclusion compared to inclusion. However, congruent with our hypothesis,
this effect was abolished when participants were in the company of a dog. This finding can be
explained by Williams’ [7] theorizing the need for fortification in the reflective stage: socially excluded
participants who were in the company of a dog could fortify their basic belonging needs. In the initial
study of Aydin et al. [33], empirical evidence for the notion was provided in that the dog’s effect was
mediated by enhanced feelings of non-judgmental social acceptance. Thus, we assume that in the
present study, the dog may have mitigated the belonging threat experience by providing surrogate
social connection, which then also attenuated reactive aggressive tendencies.

These social elaborative processes stimulated by the presence of the dog also influenced the
participants’ response to a later insult. The shape of the cardiac response (Figure 3) to the deprecating
statement corresponded to the typical response following the experience of insult [40,70]. The sudden
heart rate slowing indicates imminence of threat (“fear bradycardia”) and is related to heightened
attention toward the source of threat and readiness for the intake of information [38–40,61–67].
Participants who had experienced social acceptance in the first place and did not have company
of a dog clearly showed the most pronounced response to the insult. Thus, it seemed that in
line with previous research, unexpectedness of the insult, brought about by prior experience of
social acceptance by the same person, augmented the immediate threat response to the deprecating
statement [37–39,41,42,44]. At the same time, the presence of the dog apparently mitigated this amplifying
effect of the unexpectedness of the social threat.

Our primary explanation for this effect is that the presence of a dog may strengthen the feeling of
social acceptance, thereby making subsequent acceptance from a (more distant) human less important.
By making the social relationship with the perpetrator of the insult less important, the presence of the
dog may have reduced the participant’s interest in the relationship with that person and, consequently,
attenuated the immediate threat response to the insult. This interpretation is in accordance with
previous research demonstrating that less interest in a relationship with the perpetrator attenuated the
cardiac threat response to negative social evaluation [43,70].

The presence of a dog did not impact the instantaneous, “reflexive” part of the response to social
exclusion. This observation is in line with research in this area suggesting that reflexive reactions are
resistant to moderation by situational factors [71]. This “reflexive” component has been compared to
the experience of pain, which triggers cautious attention and more elaborate cognitive processes in
service of the appraisal of the meaning and importance of the potential threat [72]. Therefore, one of
the central findings of the present study is that beneficial processes stimulated by the presence of a dog
only take effect after some elaboration and reflection.

In this study, our focus was on objective and well-selected validated behavioral and physiological
outcome variables instead of relying on subjective ratings of experiences, which is relatively uncommon
in social psychologically oriented research designs. This approach, which was inspired by the
interdisciplinary composition of the research team, has several advantages. Most importantly, self-report
naturally involves reflection. Thus, the reflexive response, which per definition occurs at a stage in
which conscious appraisal processes (i.e., reflection) have not yet begun to operate [7], is difficult to
access by self-report. Further, participants are often not aware of their feelings or motivations that affect
their behavior and physiology [73]. Behavioral and physiological variables do not require participants’
willingness to accurately report on their experiences, which may be constrained by self-presentational
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concerns or cultural norms [74]; and they are not influenced by conscious or unconscious regulatory
control and other influences hampering the accurateness of self-reports [75,76]. Many laboratory
stimuli do not provoke sufficiently strong and sustained emotional responses in order to be reflected in
retrospective self-reports, but even subtle and fleeting experiences manifest in transitory physiological
changes, and they can be measured without interrupting the process flow [75,77].

Notwithstanding these advantages of physiological and behavioral indicators, future studies may
consider including at least some subjective judgments, too. On the other hand, future studies may
additionally involve physiological data on the dog. Not only is the welfare of animals an increasingly
recognized issue in the field of animal-assisted therapy [78–80]; part of the supportive and soothing effects
of companion dogs may be explained by physiological synchronization with the animal, similar to its
occurrence in human–human interactions [81,82]. An undisputed limitation of the study is that it does
not allow a conclusion on whether there is something special to the presence of a dog. Similar effects
may be produced by other pets, or any living being for that matter. Future studies may address this
more in-depth question. Another important issue for further research will be the integration of the
present and similar research findings in an overarching theoretical context such as social support theory.
A further important limitation is the homogeneous study sample, which was exclusively Caucasian,
female, and drawn from a university population, and thus limits the generalizability of findings.
Especially men might in part experience social exclusion as less threatening than women and, thus,
average effects might be smaller in men than in women [83,84]. Perhaps even more important, it should
be noted that this research is culture-specific. It is very likely that the effects in the present study depend
on the positive stereotype that is attached to friendly dogs in certain, but not all, cultures. Finally,
a range of individual attitudes towards and experiences with dogs may moderate the reported effects.

Other research using less specific outcome variables than the present study suggested that
beneficial effects of companion animals may also extend to other social situations. For instance,
Polheber and Matchock [85] reported that the company of an unfamiliar dog mitigated the effects of
an experimental condition implicating severe social evaluation stress on global physiological stress
indicators. The effect of the dog even exceeded that of human friends in that study. Similar effects
were observed in children who were exposed to difficult social situations with an unfamiliar pet or
dog present [86,87]. Together, these and the present findings, which are not confined to pet owners,
open up a particularly broad range of possible applications. They suggest that the mere presence of
an unfamiliar dog may already be a fruitful add-on to psychotherapeutic interventions, not only in
children but also in emerging adults, since social anxiety, insecure attachment, and excessive rejection
sensitivity are frequent in this vulnerable developmental period and in many mental disorders.
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