(Negatve emotional contagion between dogs and humans
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Abstruct

Emotional contagion, which is a primitive form of empathy, is defined a t oneds emoti

transmits a@ne tthateis épressma esr.emotions may trigger an@thr@milar
emotionsfor example, whema persorsee another person who is smiling, the person smiles along
unconsciouly, or on theother hand matrigger an opposite emotions weh. both cases, emotional
contagion is the phenomenon that occurs automatically wam@bnsciously and higheorder
cognition function like perspectiviaking and theory of mind isnnecessarnyfhere are many reports

tha emotional contagion which expressing their emotions may trigger anadhsimilar emotions
appears to be widespread among various social animals. In additimtipnalcontagion occurs
easily betweerfamiliar ones and negative emotional states areenmmontagious than positive
emotional states, therefore thdaptivemeaning of emotional contagion is suggested that this makes
group® behavior smoother, especially raise up the survival valuandiddualsgroup by sharing
information about something that threaten life of group members like predators and responding
quickly. However, the mechanisms and the origin of evolution are mostly unknown up to today.
Three possibilities are thought as the origin of emotional contagion. Thepdsstbility is that
emotional contagionccurredat early stage of the evolution, the second is that emotional contagion
occurredat early stage of the evolution and came to exist in a sjpseieswith the branching of
species and third is that emotioh@ontagion occurredndependentlyin each social anial. To
investigate thos@oints, it is useful taesearchwhether emotional contagion amoitgerspecies
exists or not.

Humans and dogs are appropristgbjectswhen the presence of emotional contagmmatween
different species Dogs are reported to be highly sensitive to hurbansial and emotional signals

like gestures and expressions, and to bond with their ovaraikar to motherinfant bondingin

0nNne



humansin previous studies frorhehavioraland endarinological viewpoints Thesecharacteristics

of dogsfulfill the conditions fiperception of othé emotional expressiorand fihigh familiarityd

that are required for emotional contagidmrthermore, many dogs are kept as pets so it is rather
easy to gather subjects for the experiment. Therefostudly, two experiments were performed to
investigate whether emotional contagion existgiarspecie®r notby focusing on dogs and their
owners.We investigated the influence of the emotional states on heart rate variability (HRV) in dogs
in chapter 1, and investigated whether emotional state of owners elicited similar ones of dogs using

physiological and behavioral analysis in chapter 2.

Chapter 1: The influence of emotional states on heart rate variability in dogs.

Healthy dogs that lived with their owner family were studigal change the dog's emotional state,

we used a positive stimulust{oking bythe owner) and a negative stimulugfarationfrom the

owner) and we set a baseline (staying in the room with the owner but with no interaction) to compare
with these emotional states. The stimulus and baseline were presented in a order offusliee

or negative stimulubaselinethe opposite as the first stimulimseline and weecorded the changes

of the electrocardiogranwith acardiograplf equipment and recorded the behavior with a video
cameraTo confirm whether the positive and negative stimuli that we exhibited elicitedvpaaitd
negative emotions in dogs, the relative percentage of time that dogs spent in various behaviors
(posture, standing by the door within 1m and orienting the door, attention and exploration,
respiration, vocalization, tail wagging) in each situatioeravanalyzed and compared those in
positive and negative situation with those at just before baseline. After confirmingedugfonal

state by behavioral analysis, The HRV parameters in each situation were compared with those at
baseline. To exclude thefluence of the change of posture on the HRV parameters, we selected 15

seconds RR intervals (RRI) period when dogs remained in the same posture at baseline and in each



situation and calculated the HRV parameters; mean RRI (the average of RRI), Skxfard
deviation of normal t;mormal RR intervals, that is a parameter of autonomic nerve system), and
RMSSD (the root mean square of successive heartbeat interval differences, that is a parameter of
parasympathetinerve system).

As a result of behavioradnalysis,in positive situation, dogs took significant different postures
compared with baselingg€0.0J). In addition, dogs gazed at their owner significantly longer time
(p<0.0). In negative situation, dogs took significant different postures compatbedbaseline
(p<0.0). Furthermore dogs took the behaviors related to separation anxiety (attention and
exploration to the doopk0.0J), standing by the door within 1m and orienting the dgst0(0J),

whine (p<0.0J), bark (p<0.(®)) increased significanthAs the result of HRV parameters analysis,
SDNN significantly decreased in positive situation compared with basgi@.(). In negative
situation, only RMSSD (p<0.(®) decreased significantly. Frobehavioralanalysis, dogbecame

active in both positive and negative situations. Gaze at attachment figure of ddbeumytetas
attachment behavior, therefgpesitive emotional state in dogs were elicitedfisiroking by their
owner® as positive stimulus. The behaviors thatr@ased in negative situation related to separation
anxiety in dogs, therefore negative emotional state in dogs were eliciféskpbgration from their
ownew as negative stimulus. Each stimulus exhibited in the experiment was appropriate for eliciting
eath emotion in dogs. The result of HRV parameters were also different between in positive and in
negative situation. SDNN decreased in positive situation. Some studies report that a decrease of
SDNN is associated with stress in parallel with elevated hatat(HR) or decreased RMSSD, on

the other hand, there are a report that a decrease of SDNN in parallel with increased RMSSD in
positive situation. We suggest that the decrease of SDNN not in parallel with a decreased HR or
RMSSD is the indicator of low ansal positive emotional state like strokidgdecrease of RMSSD

in negative situation is a same result that reported in previous studies in other animals. Therefore in



dogs the decrease of RMSSD is a indicator of negative emotional state. Althougmthietist
elicited dogéemotion in chapter 1were limited, it is obvious that emotional states reflects the HRV

parameters in dogad theresponse changed according to the emotional states.

Chapter 2: The study of stress contagion between dogs andwvimeirs using HRV.

Healthy dogs that lived as pets and their owners participated. Thewdwy pair participated ithe

two different condition, in the control condition and stress condition, with and interval of more than
one week. In stress conditioet owners got social stress using modifiegr Social Stress Test
(Kirschbaum et al., 1993which applies social stress for humans in the experimental situation. In
control condition, the owners did not get social str@ssevaluate the owndrand dogéanxiety

levels in eacltondition we analyzedtheir HRV paameters and behavidrhe detail results will be
presented later because we @& preparing to contribute these results

From the resultsof Chapter 2 we suggest that emotional cogitan occurredat early stage of the
evolution and saved. However, there is a report that dogs and humans coevolved for more than
30,000 years, therefore the results in this study may support by that special relations. To clarify this
point, it is necessario investigate whether emotional contagion exists in dtiterspeciesn the

future.
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