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Introduction 

 

There is an increasing scientific agreement that the origin of the domestic dog dates back 

several tens of thousands of years. In fact, the history of dog is a history of unique behaviour 

evolutionary process in which they have gradually become adapted to human environment 

and, as a result, became sensitive to human social signals (Miklósi & Topál 2013). Human 

social environment provides a natural niche for dogs (Miklósi 2007) who seem to be 

predisposed to develop close contact with humans (Gácsi et al 2005). It has been reported 

(e.g. Palmer & Custance 2008; Gácsi et al 2013) that the relationship between a dog and its 

owner fulfils the behavioural criteria of attachment (c.f. Ainsworth 1969; Rajecki et al 1978) 

in many respects (e.g., contact seeking with the owner in emotionally distressing situation, 

using the owner as a secure base) which paved the way for the development of socially 

competent communicative interactions and synchronised collaborative activities between dogs 

and their human companion.  

In line with this, several studies have provided empirical evidence for inter-specific social 

skills in dogs (e.g. Hare & Tomasello 2005). Dogs have been reported to be especially skilful 

in reading the expression of human communicative intent (i.e. name calling, eye-contact -

Téglás et al 2012), and in utilizing directional gestures including gaze-alternation (Soproni et 

al 2001) and different types of pointing gestures (Soproni et al 2002). They are also able to 

differentiate human emotions (Turcsán et al 2014) and show emphatic-like response toward 

their owners (Custance & Mayer 2012).  

Experiments presented in the current doctoral dissertation were designed on the basis of the 

idea that domestic dog is a particularly human-tuned social animal, whose behaviour has been 

largely shaped, both evolutionary and developmentally, by the human.  

In the first study (Study 1) we investigated the details of how dogs’ perseverative search error 

can be affected via human communicative signals in hide-and-search tasks. In Study 2 we 

experimentally tested the widely held notion that dogs’ behavioural responses in task 

situations are under the influence of their owner’s emotions. Next we focused on the special 

case of social influence, the placebo effect. Placebo effect in humans is mostly fuelled by 

social influence via suggestions (e.g. verbal information from a trustworthy, certified person -

Kirsch 1999) but it can also stem from simple associative learning processes (conditioned 

placebo effect –McMillan 1999). Based on its interspecific social skills and its capacity to be 

socially influenced by humans, we hypothesized that dogs are susceptible to placebo effect.  
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In the subsequent studies, therefore, we investigated various aspects of this phenomenon in 

family dogs; in Study 3 we demonstrated the existence of conditioned placebo effects in dogs 

and then (in Study 4) we also tested how dogs can be influenced by their owners’ expectations 

about the test situation. 

 

Aims and methods 

 

Study 1 

In the first study we investigated the details of how dogs’ A-not-B search error can be 

affected via human communicative signals. In the standard A-not-B task usually two 

(sometimes more e.g. Wellman et al. 1986) hiding locations, A and B, are used. The 

experimenter first hides a target object at the A location clearly visibly to the subject and, 

after 2-4 repetitions of such ‘A trials’, the same target object is hidden at the B location 

clearly visibly to the subject (B trials). The subject is allowed to search after each hiding 

event, and the A-not-B error emerges when the subject searches at location A even when the 

object is hidden at B. 

In our experiments 4 A trials were followed by 3 B trials. We investigated (i) whether or not 

the subjects’ performance in the A-not-B object search task (Topál et al. 2009) is influenced 

by their motivation to obtain the target object, (ii) whether human communicative and non-

communicative signals have different effects in directing dogs towards the empty A screen 

during the B trials (perseverative error) and (iii) whether dogs perseverative search bias is 

more heavily affected by the human ostensive communication at location A presented during 

the ‘introductory’ A trials or during the B trials. Subjects in experiment 1 were assigned to 

one of four groups, representing all possible combinations of communicative / non-

communicative cuing at the A screen during the first (A trials) and second (B trials) phases of 

the test. At B screen always a non-communicative attention getter was used. 

In experiment 2 we hypothesized that in the ‘only B trials’ condition it becomes crucial 

whether or not the A hiding place is enhanced by the experimenter’s ostensive communicative 

cues. Thus we planned a hiding procedure in which in addition to omitting the A-trials we 

used three different types of B-trials: a Social-Communicative (Topál et al 2009) condition in 

which during the B-trials the dog’s attention is directed to location A (‘sham-baiting’) after 

ostensively addressing the dog, the so called Alleviated B trials (Kis et al 2012b) condition in 

which this ‘sham-baiting’ is omitted and the experimenter goes directly to location B, and a 

NonCommunicative (Topál et al 2009) control condition. 
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Study 2 

In this study we aimed to investigate if pet dogs can be influenced by the owners’ emotions, 

namely whether the owners’ affective state is contagious or not in the context of 

experimentally induced anxiety. Owners’ anxiety level was manipulated by the experimenter 

and the level of stress measured by questionnaire and memory task, regarding that the low 

level stress has an improving effect on cognitive performance (Belanoff et al 2001). 

The procedure consisted of three phases. In the experimental conditions (Stressed owner and 

Non-stressed owner) the pre-manipulation phase (Phase 1) started by assessing the owners’ 

baseline anxiety level (using a state anxiety questionnaire) and their memory performance (in 

a word list memory task) and we also measured the dogs’ ability to retain the location of a 

ball in their working memory (in an object hiding and finding task). In the control condition 

(Stressed dog), only the dog memory task was administered in phase 1. This was followed by 

the manipulation (Phase 2) during which the owners in the experimental conditions had to 

answer questions about an article they had read before and they were also asked to complete 

collaborative tasks together with their dogs. The latter part was added to the procedure to 

enable the transfer of stress/anxiety between the human and his/her dog. Importantly, owners 

in the Stressed owner condition received mostly negative feedback, while owners in the Non-

stressed owner condition were given only positive feedback. In the Stressed dog condition, 

the dog’s anxiety level was manipulated by introducing a short period of separation from the 

owner. Finally, in the test phase (Phase 3), the owners’ and their dogs’ memory performances 

as well as the owners’ state anxiety were re-tested using the same methods as used in Phase 1. 

In the control condition, only dogs’ memory performance was assessed. 

 

Study 3 

In the first experiment of Study 3 we aimed to investigate the role of placebo in reducing 

dogs’ separation related distress behaviours and to determine whether it is possible to produce 

a conditioned placebo-effect after repeated experiences of the anxiolytic effects of 

psychoactive drug (Sedalin) treatment in the experimental situation. Dogs’ behaviour was 

observed while they were repeatedly separated from their owners in the same unfamiliar 

room. First, subjects did not receive any pre-treatment (Baseline trial), then they participated 

in either of two different conditioning contexts: after having received either sedative drug 

(Conditioned group) or non-sedating vitamin (Control group) treatment, subjects participated 

in 3 conditioning trials on consecutive days. Finally, in the ‘Test trial’, both groups were 

separated from their owners after receiving placebo (non-sedating vitamin). 
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In a follow up study (Experiment 2) we aimed to test whether individual differences in dogs’ 

susceptibility to the placebo effect are linked to the subjects’ tendency to form positive 

expectations about upcoming events because the responsiveness to expectancy based placebo 

treatment in humans is positively affected by subjects’ dispositional optimism (Geers et al 

2010; Morton et al 2009). Dogs participated in a spatial discrimination learning task used by 

Mendl et al (2010). 

 

Study 4 

In study 4 we directly manipulated the owner’s expectations regarding the treatment of the 

dog and at the same time we also measured changes in the dogs’ behaviour. Dogs participated 

in a separation test (similar to Exp.1/Study 3) two times repeatedly. After the first separation 

episode dogs were treated with placebo without any active substance and then re-tested with 

the very same separation test procedure. Importantly, however, we systematically manipulated 

the owners’ expectations about their dogs’ behaviour: half of the owners were given the false 

information that their dog received tranquilizer (Manipulated group) while the other half of 

the owners were told that their dog did not receive any active substance (Control group). We 

aimed to study whether the owners’ expectation regarding the treatment influenced the 

owner’s evaluation of the treatment effect. That is, whether the owners are able to adjudge 

their dogs’ behaviour objectively during an experiment. The second and main question of this 

study was whether the owners’ strong (and false) expectations about treatment effect have the 

potential to mediate placebo effect to their dogs. 

 

Results 

 

Study 1 

Our results suggest a specific effect of motivation on dogs’ overall search performance. While 

the cues from the experimenter during hiding seem to affect the search behaviour of dogs with 

low-to-high motivation in similar ways, subjects who were characterized by extreme high 

level of motivation tended to ignore the experimenter’s signals and focused their attention 

towards the toy object. Moreover if the A location was communicatively signalled during the 

B trial subjects displayed a search bias toward the empty A screen, thus it seems that the non-

communicative attention getters presented close to the B screen are insufficient to eliminate 

the error. 
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The results of this experiment also support the differential effects of ostensive-communicative 

(vs. non-communicative) signals on dogs’ tendency to commit the A-not-B error. However, 

the present results do not seem to support the notion that ostensive communication next to 

location A acts as a ‘general instruction’ for dogs, rather they act as episodic instructions 

and/or “here-and-now” attention getters in the B trials. 

Results of Experiment 2 showed that A-trial-phase is not an indispensable part of the 

procedure inducing A-not-B error in adult dogs. Importantly, however, the communicative 

cuing next to the A location during B trials can increase the dogs’ tendency to commit A-not-

B error if, and only if it is either complemented with sham baiting of the A screen or the A 

location was previously repeatedly baited in an ostensive communicative context. 

 

Study 2 

The owners' performance in the declarative memory task seems to be affected by their anxiety 

level, leading to a better performance in the Stressed owner condition and findings from the 

Stressed dog condition indicate a similar effect of anxiety on dogs’ spatial working memory. 

The improvement of spatial working memory performance of dogs in the Stressed owner 

condition was similar to that of the Stressed dog condition. Moreover, dogs’ working memory 

performance significantly correlated with the change in the owners’ self-reported anxiety 

level and changed in the same direction as the owners’ memory performance. A key finding 

of the present study is that the anxiety experienced by the owner influences their dog’s 

behaviour and that these effects are manifested in the cognitive domain. We propose that this 

phenomenon can be best explained by emotion contagion as the dogs’ performance was not 

directly reliant on the owner’s affective state or behaviour. Since there were significant 

differences in the owners’ play behaviour and the use of positive reinforcements while 

interacting with their dogs, we may assume that the owners’ affective state was transmitted at 

least partly through these behaviour signals. This study gives further support for the idea that 

the real emotions of the owner can influence the dog; and our results suggest that the 

underlying mechanism may be emotion contagion. This points to the conclusion that it is 

possible to influence the dog’s stress level via the owner even in an ‘artificial’, experimentally 

controlled situation. 
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Study 3 

Our results provide the first behavioural evidence in dogs for the development of a 

conditioned placebo effect. In the two experimental groups (repeated treatment with sedative 

drug vs. non-sedating vitamin) we observed opposite trends of changes in separation anxiety 

related behaviours. The effects of sedative drug conditioning manifested itself via increased 

passivity and decreased duration of behavioural signs of distress displayed close to the door. 

In contrast, dogs in the control group showed an opposite tendency in these responses. 

The results of Experiment 2 expand our knowledge on placebo conditioning in dogs and 

highlight the potential importance of expectancy bias on the formation of placebo responses. 

The finding that dogs that were more responsive to the placebo treatment tended to show 

stronger positive expectancy in an ambivalent situation seems to be consistent with the 

conclusions of human studies (Geers et al 2010; Morton et al 2009). Importantly however, 

these human studies investigated the expectancy based and not the conditioned placebo effect. 

Although it remains unclear whether conscious learning (Stewart-Williams & Podd 2004);or 

some ‘cognitively blind’ physiological response plays a more prominent role in the observed 

placebo effect, the association between dogs’ positive expectancy scores and the magnitude of 

placebo-induced responses suggests that the observed placebo effect could not be entirely 

explained by unconscious factors. 

 

Study 4 

Results of study 4 suggest that the owner’s belief about the treatment and its effect could have 

an influence on the dog’s behaviour. Dogs whose owner believed that the dog was treated 

with tranquilizer behaved less stressful after the placebo treatment, namely they showed less 

signs of active distress close to the door, and behaved more passively compared to the pre-

treatment trial. However dogs whose owner knew that the dog did not receive any tranquilizer 

behaved similarly after the placebo treatment as before. It is also worth mentioning that 

owners assessed the behaviour of their dog quite well; in line with the detailed behaviour 

analysis they scored their dogs in the Manipulated group as less anxious after the treatment 

than before, while owners in the control group did not see any change in their dogs’ 

behaviour. 

These results seem to support the idea that the owner can mediate an expectancy-based 

placebo effect to his/her dog. We may assume that the effect was mediated by the owner’s 

belief about upcoming experience. 
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That is, due to misleading information which the experimenter introduced earlier in the 

procedure, the owner formed the expectations about the behaviour of his/her dog. Later, 

during the ‘Treatment & Interaction’ phase the owner interacted with his/her dog in line with 

this expectation (i.e. played less with the “sedated” dog). Evidently, we cannot be sure how 

the expectancy-based effect was mediated to the dog, but it seems the at least partly through 

behaviour signals (less intensive initiation of playful interactions). 

 

Conclusion 

 

Results of the above experiments provide further support for the notion that dogs have highly 

developed inter-specific social skills and therefore they can be influenced by human social 

signals. We confirmed that dogs are sensitive to human ostensive-communicative signals and 

emotional state, and their behaviour could even be affected by both voluntary and involuntary 

signals as well. The most important finding is that placebo effect is can be produced in family 

dogs. Our results seem to suggest not only the physiological level placebo effect produced by 

classical conditioning but also a more complex type of placebo effect mediated by the 

owners’ expectations. These results open the door for studying the mechanism of placebo 

responses in the dog on its own right and provide further support for the validity of the 

application of the dog as a model species towards a better understanding of some aspects of 

the placebo phenomena in humans. 
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