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Safety and quality standards for EEA/T:
Personnel directly involved with any associated EAA/T:

Dr. Christiane Schuler, psychology (MA), Ph. D., state certified psychotherapist for children and
juveniles, and trauma therapy, has worked with EAA for over ten years, at the Bunter Kreis e.V.
Augsburg, Germany, with children, juveniles, and adult with various mental health problems.

Annette von Bieberstein, physiotherapist, certified in hippotherapy by the Deutsches Kuratorium
für Therapeutisches Reiten (DKTHR), Bunter Kreis e.V. Augsburg.

Evelyn Liedel, education (MA), state certified in integrative learning therapy and approbation as
psychotherapist for children and juveniles, German Riding Certificate (IPZV). She will work
with the children in Münster, always together with one of the following experts trained in EAA or
EAT.

Anke Landskron, education (MA), licensed in therapeutic riding in 2000 by the Deutsches
Kuratorium für Therapeutisches Reiten (DKTHR; certificate: RT-HPR), 10 years experiences in
therapeutic riding with children and juveniles.

Ulrike Killewald, education (MA), licensed in therapeutic riding in 2006 by the Deutsches
Kuratorium für Therapeutisches Reiten (DKTHR).
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Anna Eschner, trainer of the International Gangpferde Vereinigung e.V. (IGV); team trainer by
Linda Tellington Jones, USA, trainer and riding instructor licensed by the FN (Deutsche
Reiterliche Vereinigung, Federation Equestre Nationale).

Andreas Trappe, trainer, judge, instructor for the FN (Deutsche Reiterliche Vereinigung,
Federation Equestre Nationale), 40 year of working with horses. Owner of the Lindenhof, a 5-star
horse stable and riding school (accredited by the FN, Warendorf). Experience in working with
children and juveniles with reading and writing disorders, together with Mrs. Liedel.
Membership-number (FN): 46566542. www.andreas-trappe.de; www.wegbereiter.org

Lena Trappe, Dr. med., world champion in Island Horse Riding

Sabine Trappe, physiotherapist, 30 years of working with horses

Site standards for EAA/EAT:
The Bunter Kreis Augsburg is certified to keep horses in a hospital environment by the
Department of Agriculture of the State of Bavaria, Germany. For the stables on the property of
the Children‟s Hospital and care of the therapy horses, the site received the Bavarian Animal
Welfare Award in 2006. Horses are under regular veterinary care, provided with sufficient days
without therapy work, and regularly worked by experienced riders to keep their training standard
and for physiotherapeutic reasons.

The Lindenhof, Münster, is certified by the FN (Deutsche Reiterliche Vereinigung, Federation
Equestre Nationale) as a 5-star horse stable and riding school and has frequently worked before
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with children and juveniles with behavior and learning problems, partly in cooperation with
therapists from the Child and Juvenile Psychiatry of the University of Münster.

Collaboration/Consulting:
Other than the named investigators and EAA-therapists, only students from special education
and/or psychology will help in the data collection and analysis.
The four PIs form an interdisciplinary and multinational European research group that has
worked together before. Each PI has an expertise in his field reaching from psychology and
special education with a focus on attachment theory (Beetz, Julius), ethology (Kotrschal), and
psychophysiology (Uvnäs-Moberg) and all have conducted research on human-animal
interactions and/or animal assisted interventions before. In particular for the field of humananimal research, such as AAT and EAA, this interdisciplinary approach is important and most
promising in many respects.

Description of Project:
The basic psychophysiological and psychological mechanisms underlying the psychological
effects of equine assisted activities are investigated in two randomized controlled trials. Based on
attachment theory and known effects of the hormone oxytocin, the benefit of eight sessions of
EAA is compared to conventional therapy with regard to the reduction of stress and the
facilitation of trust and connection to others.

Pilot Studies:
Several pilot studies regarding the basic mechanisms investigated in the human-horse relationship
in this application have been completed by the members of the research team. Even though the
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pilot studies focused on human-dog interactions and relationships, the underlying
psychophysiological and psychological mechanisms were confirmed, as well as the suitability of
the instruments. For a full description of the pilot studies and results please see attachment XII a).

Institutional Review Board:
The approval of the IRB of the University of Rostock, Germany, is pending. A decision is
expected for June 2010. Projects have to be presented personally to the board and the exact
paperwork (consent forms etc.) has to be prepared according to the recommendations of the
board. Due to the choice of methods (noninvasive) and previously approved studies with similar
samples, approval is expected without changes to the research plan provided here. Since the
informal description of the study is in German, it is not attached here (see also XII c).

Start Date of Project: 01/01/2011

End Date of Project: 12/31/2011

Total Project Budge: $ 50.000

Amount Requested from HHRF: $ 50.000
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II. Scientific Abstract
Our current proposal is based on the assumption that the curative psychological effects of equine
assisted therapy reported so far are based on a shared mechanism. We hypothesize that the
interaction between the HPA (hypothalamo-pituitary-adrenal axis) in interaction with the
oxytocin system is the central neurobiological mechanism behind these effects. Based on this
assumption and the psychological background of attachment theory, cortisol, heart rate, trust, and
social interaction and thereby, indirectly also oxytocin-related effects of human-horse interactions
will be measured in two controlled intervention studies with twenty insecurely attached children
each. Since oxytocin release reduces stress levels and facilitates social interaction and trust in
others, both studies will focus on the question whether equine assisted activities can help
insecurely attached children and their caregiver or therapist to engage in a more secure and
trusting relationship than they had before. In the first study 10 toddlers (age 1-2) who had
suffered domestic violence or parental loss will be exposed to eight weekly sessions of EAA or
alternatively supervised play interactions together with their (foster) mothers. In the second study
we will explore whether insecurely attached children will open up easier to their therapists after
EAA in comparison to play therapy.
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III. Need/Justification
While the majority of studies on Equine Assisted Activities and Therapy investigated mainly
physiological or physiotherapeutic effects, this project focuses on the psychophysiological and
psychological effects of human-horse interactions and in particular, on the underlying basic
mechanisms. Employing a well established theoretical framework such as attachment theory and
its link to the HPA axis and the oxytocin system will not only allow measuring of outcomes but
also, a deeper understanding of what makes the assistance of a horse, and of animals in general,
so valuable for both physiotherapeutic and psychotherapeutic interventions. The results of our
proposed project will provide the base for recommendations on how to specifically utilize the
effect of horses in attachment-based interventions for psychological disorders. Our focus is not
on a specific disorder, but on a common underlying factor, insecure or disorganized attachment
representation. Insecure attachment representations are found in 60- 90% of persons with mental
health problems and represent a major risk factor in the development of behavioral and emotional
disorders during childhood and adolescence. Therefore, our results will be applicable to a wide
variety of clients.

IV. Research Narrative
Basic neurobiological and psychological mechanisms underlying therapeutic effects of
Equine Assisted Activities

Research question and hypothesis
A review on the psychological effects of horseback riding, hippotherapy, or therapeutic riding (a
PsycInfo and the Psychology and Behavioral Sciences Collection keyword search with the
phrases hippotherapy, therapeutic riding, equine assisted therapy, and horseback riding) yielded
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thirteen studies meeting the criteria of a minimum of five participants and publication in a peer
reviewed journal in English or German. Taken together, the spectrum of psychological effects
that have been associated with human-horse interactions indicate that interactions between
humans and horses might have the potential to reduce anxiety (Honda & Yamazaki 2006; Gohler
& Ohms 1974), stress (including blood pressure and other autonomic functions; Hammer,
Nilsgard, Forsberg, Pepa, Skargren & Öberg 2005), pain (Hammer et al. 2005), anger and
aggression (Kaiser, Spence, Lavergne & Bosch 2004) and depression (Scheidhacker 1991), may
facilitate social communication (Bass, Duchowny, & Llabre 2009; Gohler & Ohms 1974) and
trust in others (Yorke, Adams, & Coady 2008), learning (Bass, Duchowny, & Llabre 2009), and
may improve mood (Honda & Yamazaki 2006). Since most studies lacked larger samples and in
particular, control groups, it remains unclear whether these reported curative effects can be
attributed specifically to the assistance by a horse or to the horse-human-relationship.
On this basis, two different research strategies seem reasonable. On the one hand, controlled
studies with larger samples would help to interpret the findings of previous research. Assuming
that the reported effect patterns are horse-specific, we pose the question whether effects can be
attributed to a common underlying mechanism. Towards answering this question, we will present
a model that integrates the reported effects, and second, we deduce a hypothesis that is tested on
two different samples receiving Equine Assisted Activities (EAA). Our results will allow a
deeper understanding of human-horse interactions and their potential positive therapeutic effects.
A common mechanism as a base for the effects reported so far can only be assumed if humans
and animals can engage in social relationships. Behavioral and evolutionary biology reports that
there are basic and universal physiological structures and mechanisms that underlie social
behavior in humans as well as animals. Many structures and functions of behavior, physiology,
and brain, which are relevant in a social context, are shared between humans and animals. On this
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basis, human and animals, if properly socialized, can establish social relationships and therefore,
can affect social behavior and development of humans.
One of the central common principles in the social behavior of humans and non-human mammals
is the oxytocin system. Oxytocin is produced in the hypothalamus and acts both as a hormone and
a neurotransmitter. In fact, the chemical structure of oxytocin is the same in all mammals and it
has been demonstrated to stimulate social trust, and sociopositive interactions in different species.
Oxytocin decreases anxiety by acting on the amygdala (Neumann, 2008). It also decreases the
activity of the HPA axis by reducing CRH and ACTH release in the hypothalamus and anterior
pituitary respectively, and thus reduces and buffers stress (e.g. operationalized via salivary or
plasma cortisol; Neumann et al. 2000). Furthermore, it decreases the activity of the sympathetic
nervous system, which results in a lower blood pressure, and increases activation in the
parasympathetic nervous system (Uvnäs-Moberg, 1998). In humans, intranasal administration of
oxytocin is associated with a similar effect spectrum i.e. social interaction and competence is
increased and anxiety and stress levels (cortisol) are decreased (Heinrichs et al. 2003; Domes et
al. 2007; Guastella et al. 2008; Jonas et al. 2008) and trust in others is enhanced (Kosfeld et al.
2005).
Oxytocin is massively released during labor and in response to suckling, but also in response to
less intense sensory stimulation, such as warmth or touch (Uvnas-Moberg, 1998; Uvnas-Moberg,
2004). Oxytocin released by skin-to-skin contact increases maternal skills and decreases anxiety
and stress levels (Jonas et al. 2008; Handlin et al. 2009; Jonas et al. 2009). Also the infant reacts
to skin-to-skin contact with oxytocin release and with oxytocin-related effects (Nissen,
Gustavsson et al. 1998; Matthiesen, Ransja-Arvidson et al. 2001; Jonas, Wiklund et al. 2007).
After one year, mother infant dyads allowed one hour of skin-to-skin contact in the postpartum
period communicated with each other in a more sensitive way and the infant had a better stress
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coping capacity (Bystrova et al. 2009). In contrast, children lacking close contact after birth have
an impaired development of social skills and have problems with stress coping. Oxytocin is also
released in response to warm contact and social support (Heinrichs & Domes, 2008). Altogether,
the present evidence suggests that oxytocin has important modulatory effects on social behavior
(less aggression, facilitation and stimulation of social interaction and communication), stress
coping (stress reduction), emotional states (less depression, increased trust in others), pain
(reduces pain, elevates pain threshold), and the autonomous nervous system.
Since most of these effects have been reported in the literature on curative effects of humanhorse-relationships we assume that the oxytocin system is the central underlying neurobiological
structure. If this is true and if central mechanisms of human-human and human-animal
relationships are shared this raises the question, why the oxytocin system should be activated in
human-animal relationships while it is not activated in human-human-relationships in certain
patients. If the oxytocin system was activated in all human-human-relationships, no therapeutic
approaches including animals such as horses were needed.
To answer this question we make a connection between the neurobiologically defined oxytocin
system and the psychologically defined attachment and caregiving systems.
In defining attachment between children and their caregivers Bowlby (1988) refers to the
ethological concept of "behavioral systems", which, from an evolutionary point of view, are
phylogenetically old and have a survival value. Attachment originally referred to a persistent
emotional tie between a child and a caregiver, but today, the concept of attachment has been
expanded to include also other types of relationships, such as partner relationships. The function
of the attachment system is to maintain or establish the proximity between a child and its
attachment figure, when the child is stressed or in danger in order to regulate the stress and to
protect the offspring. Since the attachment system - as all behavior systems - is flexible, this
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system does not only adapt to supporting conditions, but also to a negative environment.
Exposure of the child to parental neglect, inconsistent behavior or even abuse, will lead to the
development of an insecure attachment.
Three different types of insecure attachment representations are distinguished: The insecureambivalent, the insecure-avoidant, and the insecure-disorganized type. Insecurely attached
children may adapt to their parents' behavior by either clinging to their parents (insecureambivalent) or by avoiding proximity (insecure-avoidant). They do not experience relief of fear
and stress in the company of their parents. The disorganized pattern reflects a breakdown of
organized social behaviour; these children even get stressed through the presence of their
caregivers and frequently display a wide range of psychiatric symptoms.
According to George and Solomon (2002) the caregiving system is an independent behavioral
system, but linked with the attachment system. The caregiver‟s behavior is reciprocal to the
child‟s attachment behavior and the most important factor accounting for the quality of the
child‟s attachment to a caregiver. Caregiving behaviors include maintaining or establishing
proximity through retrieval, calling, seeking eye contact, smiling, comforting, and body contact
(e.g. carrying, stroking). The quality of caregiving behavior can be measured on the dimensions
„sensitivity‟ and „responsivity‟. Sensitivity refers to the caregiver‟s ability to correctly perceive
and interpret the child‟s attachment signals, e.g. seeking to establish proximity. Responsivity
describes the degree to which the caregiver responds adequately to these signals. Four types of
caregiving models have been identified: The flexible, distanced, vague, and disorganized model,
which correspond with children‟s attachment patterns (secure, avoidant, ambivalent and
disorganized).
Current data strongly support that the attachment system as well as the caregiving system is
connected to the oxytocin system (see Uvnäs-Moberg 2003). Close contact between a caregiver
11

and a child is associated with oxytocin release and the expression of the related effect pattern in
both caregiver and child. Anxiety and stress levels are reduced and social interaction is
facilitated. We assume that later in the development of a securely attached child oxytocin is
released not only in interaction with the mother but also with other attachment figures.
In insecurely attached children the attachment figure does not trigger oxytocin release and
consequent calming, stress reduction, and social facilitation. Primary caregivers of children with
a disorganized attachment - who have often experienced domestic violence or neglect - may even
activate the flight and fight system of their children. This is adaptive, since this system alerts the
child, disposes the organism for potential danger, and causes the child to not trust the caregivers
any more. The attachment system of these children has adapted to the socially pathogenic
conditions and thus ensures the psychic survival of the child. However, this jeopardizes the
further social development since these children cannot use social support to regulate stress. Even
though the oxytocin system of these children is not activated in the presence of primary
caregivers, we assume that it can still be activated in other situations (such as animal contact).
Since the attachment and the caregiving system are closely linked to the oxytocin system and the
effects of oxytocin resemble the positive effects of human-horse relationships our research
question is whether the human-horse interactions, or more general, the human-animal
relationship, can be understood in terms of attachment- or caregiving relationships.
Empirical evidence suggests that humans establish attachment as well as caregiving relationships
with animals (Kurdek 2008, 2009a,b; Shore, Douglas & Riley 2005). Kurdek (2008, 2009 a, b)
showed that generalized, insecure attachment and caregiving patterns with regard to humanhuman-relationships do not correspond with the attachment and caregiving patterns humans
develop with their pets (Kurdek 2009 a, b). In fact, the prevalence of secure attachment and
flexible caregiving toards pets is four times higher than that of a secure attachment and flexible
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caregiving in human relationship. Attachment and caregiving patterns towards humans are
obviously not transmitted to the relationship with a pet. These results are of great interest since
attachment or caregiving patterns, developed on basis of experiences with the parents, are usually
transferred to other close human-human-relationships, e.g. with professional caregivers such as
teachers (Achatz 2007), which further jeopardizes the development of children with an
insecure/disorganized attachment.
Since the transmission of insecure attachments to human-animal relationships is unlikely, also
insecurely attached humans should still be open to positive interactions and trusting relationships
with animals, which can activate the oxytocin system with its positive effects for an adaptive and
healthy development. This might be especially true for the human-horse relationship since it is
characterized by close physical contact, e.g when being carried by a horse (attachment behavior)
as well as caring for a horse (caregiving behavior; petting, grooming). Physical contact (touch,
body contact) is a classical marker of a secure attachment and caregiving relationship and
activates the oxytocin system.
Therefore, in the current research project, we hypothesize that therapeutic human-horse contacts
have a positive modulatory effect on stress, trust, and psychological health, in particular in
humans with insecure or disorganized attachment patterns, whose oxytocin system - which we
propose as the connecting basis for these effects - is normally not activated by close human
contact. Direct measurement of oxytocin in plasma would require taking several blood samples
which, in particular in children and juveniles, can by itself cause stress. Therefore, the activation
of the oxytocin system is indirectly operationalized via measuring a set of indicators capturing
the well investigated effects of oxytocin on stress (cortisol, heart rate), trust, and social behavior.
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Empirical support of our hypothesis would provide a theoretical basis for the effects of EAA and
prove the enormous therapeutical potential for persons with social and emotional disorders.
Human therapists or other health care professionals could slip into the trusting relationship of
patient to the horse, utilize the elevated oxytocin in the close and physical contact to the animal,
which facilitates trust also in other humans.. The neuro-endocrinological changes further promote
approach behavior and minimize aloofness. Under these circumstances the insecurely attached
person‟s attachment system can be confronted with new experiences in human-human relations
so that the behavioral system may adapt to conditions supporting psychological development.

Design and Methods
Two separate studies will be conducted to test the main hypothesis.

Study 1: The effect of EAA on mothers and their at-risk toddlers
In this study, we will investigate whether human-horse interactions have a positive effect on
difficult mother-child relationships. Twenty high-risk children (1 to 2 years; premature birth
children, babies who were marooned, children from homes with domestic violence and neglect,
etc.) and their foster mothers from the Child and Adolescent Psychiatry Augsburg, Germany, will
be randomly assigned to an intervention or control group (10/10). The mother-child-dyads of the
intervention group will participate in 8 weekly sessions of EAA in which mother and child sit on
a standing or pacing horse accompanied by a therapist for 45 minutes, focusing on a positive
interaction. Mother-child dyads in the control group will engage in a play interaction that is
accompanied by the same therapist. Cortisol, as an indicator of stress and indirectly, of oxytocin
will be measured at four times each session, at the beginning, after 15, 30 and 45 minutes. The
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mothers and the babies will wear a chest belt, and the mother a wrist watch as receiver to monitor
heart rate constantly during the sessions. To assess the attachment of the child to the mother
before and after the eight weeks of intervention, a standard procedure of attachment research, the
Strange Situation procedure will be conducted and videotaped. Also the caregiving behavior of
the mother towards the child will be assessed via a standard situation, with the CARE-Index.
Our hypothesis is that children in the EAA group will show more improvement in the motherchild relationship and interaction due to the activation of the oxytocin system by the interaction
with the horse, than the control group without animal support. Furthermore, we propose that the
EAA sessions will result in reduced stress (as assessed by heart rate and cortisol) in comparison
to

the

play-interaction

sessions.

Furthermore

we

propose

a

link

between

these

psychophysiological effects and a direct client-horse interaction (touch, attachment or caregiving
behaviors).

Instruments (for further description of instruments see Appendix)
Mothers:
 Adult Attachment Projective (AAP): Assessment of attachment representation
Mothers and children:
 Salivary cortisol as indicator of stress: measured via salivettes at four times before, during and
after the session (minute 0, minute 15, minute 30, minute 45)
 Behavior Observations (NOLDUS Coding) during all 8 sessions; coded for attachment and
caregiving behavior, emotion expression, physical contact
 Polar chest belt/watch: assessment of heart rate during the session
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 Strange Situation Procedure: 1 week before, 1 week after the intervention; assessment of the
child‟s attachment representation
 CARE-Index: 5-minute play-episode of mother with her child, coded for the mother‟s
sensitivity, hostility, unresponsiveness in accordance with a standard coding system. Also
assessment of the child‟s behavior, such as cooperativeness or passivity.

Study 2: The effect of EAA on children’s relationship to the therapist
In this study we will explore if human-horse interactions facilitate the development of a trustful
relationship between an insecurely attached child and his or her therapist which allows the child
to open up and talk about emotionally stressful situations. Twenty children with insecure or
disorganized attachment from a school for behaviorally and emotionally disturbed children in
Muenster, Germany, will randomly be assigned to an intervention and control group (10/10). In
the intervention group, one child-therapist dyad at a time will engage in a shared activity with a
horse (e.g. stroking, riding) for 30 minutes for eight weekly sessions. Subsequently, the therapist
and the child will enter a therapy room. At each of the eight sessions the therapist will present a
picture which is emotionally challenging for the child (pictures will be taken from projective
attachment test, SAT). In order to figure out whether the child is able to open up, the therapist
starts a conversation about the picture (about 10 minutes). Children of the control group will
participate in a 30-minute one-to-one play therapy with the therapist before the picture task. The
complete session (EAA and picture task) will be videotaped.
Our hypothesis is that children in the EAA group will develop more and/or faster trust into the
therapist, and improve more with regard to their problem behavior and emotion recognition than
the play-therapy group. We also propose that the EAA group will show less stress during therapy
sessions (cortiol and heart rate, indirectly indicating the activation of the oxytocin system).
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Furthermore we propose a link between these psychophysiological effects and direct child-horse
interaction (touch, attachment or caregiving behaviors).

Instruments (for description of instruments see Appendix)
 SAT: for preselection of children for an insecure-avoidant or disorganized attachment

During each of the 8 sessions of EAA:
 Cortisol: measured via salivettes at 4 times during the 45-minute session
 Polar chest belt/watch: assessment of heart rate during the session
 Behavior Observations (NOLDUS Coding) during all 8 sessions: child-therapist and childhorse interaction (attachment related behaviors, active eye contact, body contact)

Measures applied before and after the EAA intervention:
 Reading the Mind in the Eyes Test: assessment of emotion recognition in faces (this
competence is enhanced via oxytocin, see Guastella, Einfeld, Gray et al 2010)
 CBCL-TRF: Child Behavior Checklist – Teacher Report Form: Standardized Questionnaire
for the assessment of problem behavior, to be filled out by the teacher
 “My therapist and I”: 16-item questionnaire assessing the trust in the therapist (also given after
session 4)

Analysis
Behavior codings from video (using Observer VideoPro software) will be supervised by Prof.
Kotrschal. Cortisol levels will be analyzed by the laboratory at the University of Rostock. The
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complete data set will be analized using SPSS 17.0. Statistical tests will include T-tests and
ANOVAs to test for differences in the parameters according to the assignment to control or
experimental group and covariates. Also the development of the continuously assessed
parameters (cortisol, heart rate, behavior) will be analyzed over the course of the 8 weeks of
intervention and will be compared between groups. MANOVAs and GLMs will be used, as
appropriate, to assess the influence of sex of child and behavioral markers. Also analyses for
repeated measurements will be employed.

V. Proposed timeline
Start of funding:

01/01/2011

01/2011 – 03/2011:

Preparation, training of students in data collection,
preselection of participants for insecure/disorganized attachment
representation

04/2011 – 07/2011:

Data collection in Augsburg and Münster, for study 1 and 2

08/2011 – 10/2011:

Data entry, cortisol analysis, behavior coding

11/2011 – 12/2011:

Data analysis and final report

End of funding:

12/31/2011

VI. Intent to publish
The principal investigators intend to publish the results in print in a peer-reviewed journal as well
as at conferences. Journals suitable for publication could be the Scientific and Educational
Journal of Therapeutic Riding, Anthrozoös, or a suitable journal of child development or child
mental health according to the two different samples. It is planned to submit abstracts to the
FRDI Congress 2012 in Greece.
18

VII. Budget
Total Grant Request (US Funds): $ 50.000

1. Personnel:
The PIs will supervise the project and complete data analysis and publication within the frame
of their current employment.
Student research assistant (about USD 13,00 per hour):
data collection: SAT for preselection

60 hours

780 USD

during EAA

400 hours

5200 USD

SAT and AAP transcription

40 hours

520 USD

Data entry

20 hours

260 USD

320 hours

4160 USD

Behavior coding
Expert in SAT coding:
Coding of about 25 SATs for 19USD each

475 USD

Expert in SSP coding:
Coding of 40 SSPs for 38 USD each

1520 USD

Expert in AAP coding:
Coding for 20 AAPs for 50USD each

1000 USD

Expert conducting the EAA in Münster
180 hours for EAA and preparation (55 USD per hour)

9900 USD

Personnel Total: 23.815 USD
Personnel % of Total Budget: 48%
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2. Permanent Equipment:
Devices for collection of psychophysiological data
4 Polar watches
4 external hard drives for data storage (200 USD each)

2000 USD
800 USD

2 videocameras (2 other can be used from former projects).

1400 USD

Program NOLDUS for behavior coding

7000 USD

Permanent Equipment total: 11.200 USD
Permanent Equipment % of Total Budget: 22%

3. Consumable Supplies:
Copies

200 USD

Salivettes

300 USD

Consumable Supplies Total: 500 USD
Consumable Supplies % of Total Budget: 1 %

4. Consultant Costs:
Laboratory costs, cortisol analysis at the University of Rostock
2USD per sample
(8 sessions x 20 children, 20 mothers/fathers, 20 babies/toddlers x 4 salivettes per session)
3840 USD
Consultant Costs Total: 3840 USD
Consultant Costs % of Total Budget: 8 %
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5. Travel Costs
2 x travel for PIs from Rostock to the collection sites
About 400 USD per person per trip

3200 USD

2 meetings of all 4 PIs in Rostock

4000 USD

Travel Costs Total: 7200 USD
Travel Costs % of Total Budget: 14%

6. Client related Expenses
Small presents for participation in the study (20 USD each)

800 USD

Client related Expenses Total: 800 USD
Client related Expenses % of Total Budget: 2%

7. Horse Expenses
Use of trained therapy horses and riding hall

2600 USD

Horse Expenses Total: 2600
Horse Expenses % of Total Budget: 5%

8. Budget Justification:
Total cost of the project: 49.955 USD
The costs are originally calculated in EUR – variations in the costs in 2011 due to changes in
the exchange rate need to be expected.
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Other income source and anticipated funding support:
a) Active/Committed: This project is not funded by any other source.
Total Active/Committed: 0 $
b) Pending: No further support for this project is sought elsewhere.
Total Pending: 0 $

c) Related Support: No further financial support related directly to this project has been
sought. Only the studies and funds conducted by the PIs that relate to the current proposal
are listed for the last three years.

1. DACH-study: Healthy with dogs (Julius, Beetz, Turner, Kotrschal):
Funded by MARS
Total financial support: 77.000 USD;
April 2009 – September 2010
2. Basic funding for Research Group Humans & Animals (Beetz); Department of
Education, University of Erlangen, Germany;
Funded by Forschungskreis Heimtiere in der Gesellschaft.
Yearly financial support: 8.000 USD
November 2006 – October 2009
3. The effects of dogs in educational settings (Beetz)
Funded by Industrieverband Heimtiernahrung
Total financial support: 12.000 USD
January 2008 – December 2009
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4. Attachment and prenatal attachment as predictor of postpartum depression in
first-time mothers (Beetz)
Funded by ELAN-Fonds of the University of Erlangen
Total financial support: 22.000 USD
June 2009 – June 2010
5. Human-cat relationships (Kotrschal)
Funded by MARS International
Total financial support: 240 000 USD
September 2004-December 2008
6. Human-dog relationships (Kotrschal)
Funded by Mars Austria/IEMT
Total financial support: 29 000 USD
September 2008 till present
7. Factors affecting human-dog relationships (Kotrschal)
Application pending at Austrian Science foundation
Total financial support: 362 000 USD
September 2010- August 2013
8. Reasoning in birds (Kotrschal)
Funded by Austrian Science Foundation
Total financial support: 416 000 USD
February 2008 to January 2011
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8. Integrated play groups for children in the autistic spectrum (Julius),
Funded by the Alexander von Humboldt Foundation,
In cooperation mit dem Dept. of Special Education of San Francisco State University,
( Prof. Wolfberg)
Total financial support: 90.000 USD

Total Related Support: 1.272.000 USD
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VIII. Lay Language Article
05/10/2010
Basic neurobiological and psychological mechanisms underlying therapeutic effects of
Equine Assisted Activities
Beetz A., Julius H., Kotrschal K., Uvnäs-Moberg K.
The spectrum of curative psychological effects that have been associated with equine assisted
activities (EAA) indicates that interactions between humans and horses might have the potential
to reduce anxiety, stress, pain, anger, aggression and depression and may facilitate social
communication and trust in others. Our current proposal is based on the assumption that these
effects of EAA reported so far are based on a shared mechanism. We hypothesize that the
interaction between the hypothalamo-pituitary-adrenal axis (HPA,stress axis) in interaction with
the oxytocin system is the central neurobiological mechanism behind these effects. Based on this
assumption and the psychological background of attachment theory, cortisol, heart rate, trust, and
social interaction and thereby indirectly also oxytocin-related effects of human-horse interactions
will be measured in two controlled intervention studies with twenty insecurely attached children
each. Since oxytocin release reduces anxiety and stress levels and facilitates social interaction
and trust in others both studies investigate whether contact to a horse can help insecurely attached
children who mistrust or avoid adult caregivers to engage in more secure and trusting
relationships with these persons.
In the first study toddlers (age 1-2) who had suffered domestic violence or parental loss will be
exposed to eight weekly sessions of either EAA (intervention group) or supervised play
interactions (control group), both together with their (foster) mothers. We will investigate
whether human-horse interactions will facilitate the development of a secure and trustful
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relationship better due to oxytocin-related effects of the human-horse interaction. Instruments
from attachment research assessing the quality of the mother-child relationship are applied before
and after the eight-week-intervention. Furthermore, psychophysiological reactions, e.g. stress
measured via cortisol and heart rate, and interaction between mother, child, horse and therapist
are assessed during each session.
In the second study we will explore whether ten insecurely attached children (age 8-10) with
behavioral and emotional disorders will open up easier to their therapists directly after EAA than
the ten children in the control group who receive play therapy with the same therapist. Interaction
of the child with the therapist and the horse is observed and psychophysiological reactions are
measured during each of the eight therapy session. Trust to the therapist is measured before and
after the intervention.
Confirmation of our hypothesis that the effects of EAA/EAT are based on the oxytocin system
and attachment would mean a big step towards a deeper understanding of why and how
EAA/EAT might positively affect humans.
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IX. Biographical Sketch of Principal Investigators (in alphabetical order)
Due to the application of a research group, the biographical sketches of all four PIs will be
provided.

BEETZ, Andrea M.
Lecturer/research affiliate at the University of Rostock, Dept. of Special Education and
Rehabilitation, Germany
Education/Training:
Institution/Location
Degree
University of Erlangen, Germany
Masters
University of California, Davis, USA

Year(s)
1994-1999
1997-1998

University of Erlangen, Germany
Utah State University, USA
University of Cambridge, UK

1999-2002
2003
2003-2004

Ph.D.
Postdoc
Postdoc

Field of Study
Psychology
(Comparative) Psychology,
Human-Animal-Studies
Psychology
Psychology, Animal Abuse
Human-Animal-Studies

Positions and Employment
1995-1996
1997-1998
1999-2002

01-06/2003
06/200312/2004
2006-2009

10/2009-

Student Assistant, Department of Clinical Psychology, University of Erlangen,
Germany
Concurrent Student, Center for Animals in Society, University of California,
Davis, CA (funded by a student scholarship of the State of Bavaria, Germany)
Doctoral Student/Researcher, Dept. of Developmental Psychology, University of
Erlangen, Germany (financed by a scholarship of the University of Erlangen,
Germany)
Postdoc at the Dept. of Psychology, Utah State University, UT, USA (financed by
a scholarship of the Germany Research Foundation)
Postdoc at the Dept. of Clinical Veterinary Medicine, University of Cambridge,
UK,
(financed by a scholarship of the German Research Foundation)
Lecturer and affiliated researcher at the Dept. of Education, University of
Erlangen, Germany; Head of the Research Group “Humans&Animals” at the
Dept. of Education
Lecturer and affiliated researcher at the Dept. of Special Education and
Rehabilitation, University of Rostock, Germany;
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Other Experience and Professional Memberships
20002000200320072003-2009
20092008-

Member of the German Society for Psychology (DGPs)
Member of the German Society for Hypnosis (DGH)
Member of the International Society of Anthrozoology (ISAZ)
Member of the German Society for Animal Assisted Education, Therapy, and
Interventions
Editorial Advisory Board Member of the Journal Anthrozoös
Scientific Council Member of the Institute for the Interdisciplinary Investigation of
Human-Animal Relationships Austria (IEMT)
Member of the advisory board of the German scientific Journal “Mensch und
Pferd international”

Honors
1994-1998
1999-2001
03-05/2000
2002
2002
11/2002
2003-2004

Student Scholarship for the Highly Gifted by the State of Bavaria, Germany
Scholarship for doctoral students by the University of Erlangen, Germany, ErikaGierl-Foundation
Research scholarship of the German Academic Exchange Service (DAAD) for
research at the University of California, Davis, USA
Funding for publication of dissertation by the Oskar-Karl-Forster Foundation,
University of Erlangen, Germany
doctoral degree with summa cum laude
One-year Postdoc-Scholarship by the German Academic Exchange Service
(DAAD) (waived by applicant)
Two-year Postdoc-Scholarship by the Germany Research Foundation (DFG)

Selected peer-reviewed publications (in chronological order)
Sandnabba, N. K., Santtila, P., Nordling, N., Beetz, A. M., and Alison, L. (2002).
Characteristics of a sample of sadomasochistically-oriented males with recent experience of
sexual contact with animals. Deviant Behavior, 23, 6; 511-530.
Beetz, A. (2003). Bestiality and Zoophilia – Exploring one of the last Taboos. Book-review of
Understanding Bestiality and Zoophilia by Hani Miletski. Sexuality and Culture, 7 (1) pp 7376.
Beetz, A. (2004). Zoophilia/Bestiality - A scarcely investigated phenomenon between crime,
paraphilia, and love. Review. Journal of Forensic Psychology Practice, 4 (2), 1-36.
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Beetz, A. (2005). New Insights into Bestiality and Zoophilia. Anthrozoös – Special Issue
“Bestiality and Zoophilia – Sexual Relations with Animals”, pp 98-119.
Beetz, A. (2005). Bestiality and Zoophilia - Associations with Violence and Sex Offending.
Anthrozoös - Special Issue “Bestiality and Zoophilia- Sexual Relations with Animals”, 4670.
Beetz, A. and Podberscek, A. (eds.) (2005). Bestiality and Zoophilia – Sexual Relations with
Animals. Special Issue of Anthrozoös; Purdue University Press, West Lafayette, IN, USA.
Beetz (2006). Wissenschaftliche Grundlagen der Mensch-Tier-Beziehung: Von der BiophilieHypothese bis zur Bindungstheorie. Lernen konkret, 1 (25), 27-29 .
Subic-Wrana, C., Beetz, A., Langenbach, M., Paulussen, M., Beutel, M. (2006). Connections
between unresolved attachment trauma and retrospectively remembered childhood
traumatisation in psychosomatic inpatients. J Psychosom Res, 61: 399.
Subic-Wrana, C., Beetz, A., Paulussen, M., Wiltink, J., Beutel, M. (2007). Relations between
attachment, childhood trauma and emotional awareness in psychosomatic inpatients.
Psychosom Med., 69,1: A61.
Stupperich, A. und Beetz, A. (2008). Tiergestützte Therapie – Eine Option in der Forensik?
Artikelsammlung zur 23. Eickelborner Fachtagung zu Fragen der forensischen Psychiatrie.
Beetz, A. M. and Yokoyama, A. (2008). Bestiality and Zoophilia. Japanese Journal of Human
Animal Relations, 20, pp. 29-37.
Conference Contributions (peer reviewed)
Beetz, A. (2001). Personality Differences between People who favor Different Kinds of Animals.
Oralpresentation at the 9th International Conference on Human-Animal Interactions, Rio de
Janeiro, Brazil, September 13-15, 2001.
Beetz, A. (2001). Juvenile Sex Offenders and Their Experiences with Animals. Oral presentation
at the 9th International Conference on Human-Animal Interactions, Rio de Janeiro, Brazil,
September 13-15, 2001.
Beetz, A. M. (2004). Human-Human Attachment and Human-Animal Relationships. Oral
presentation at the 10th International Conference on Human-Animal Interactions (IAHAIO),
Glasgow, UK, October 6-9, 2004.
Beetz, A. M. and Ascione, F. R. (2004). The Animal Relations Questionnaire – Assessing Trust,
Communication and Alienation in Human-Animal Relationships. Poster at the 10th
International Conference on Human-Animal Interactions (IAHAIO), Glasgow, UK, October
6-9, 2004.
Beetz, A. M. and Ascione, F. R. (2004).Empathy towards Humans and Animals and Emotional
Intelligence. Poster at the 10th International Conference on Human-Animal Interactions
(IAHAIO), Glasgow, UK, October 6-9, 2004.
Beetz, A. M. (2004). The Quality of Human-Animal Relationships and Emotional Intelligence.
Poster at the 10th International Conference on Human-Animal Interactions (IAHAIO),
Glasgow, UK, October 6-9, 2004.
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Beetz, A. and Skarke, K (2006). Working Programs for At-Risk Juveniles in Foreign Countries.
Oral Presentation at the World Conference of Social Work, Munich, Germany, July 30August 3, 2006.
Subic-Wrana, C., Beetz, A., Langenbach, M., Paulussen, M., Beutel, M. (2006). Connections
between unresolved attachment trauma and retrospectively remembered childhood
traumatisation in psychosomatic inpatients. Oral presentation at the 26th European
Conference on Psychosomatic Research, Dubrovnik, September 2006.
Subic-Wrana, C., Beetz, A., Paulussen, M., Wiltink, J., Beutel, M. (2007). Relations between
attachment, childhood trauma and emotional awareness in psychosomatic inpatients. Annual
Scientific Conference of the American Psychosomatic Society (APS), Budapest, März 2007.
Beetz, A. (2007). Sexual Contact with Animals: A Study on Bestiality and Zoophilia. Oral
presentation at the 30th International Congress on Law and Mental Health, University of
Padua, Padua, Italy, June 25-30, 2007.
Beetz, A. and Stupperich, A. (2007). The influence of animal-assisted therapy on the state of
mind of children and adolescents in inpatient child psychiatric treatment. Oral presentation at
the 30th International Congress on Law and Mental Health, University of Padua, Padua,
Italy, June 25-30, 2007.
Beetz, A. and Saumweber, K. (2007). Attachment, Empathy, Risk Behavior, and Impulsivity
among Juveniles in Youth Welfare Services. Poster at the 13th European Conference on
Developmental Psychology, Jena, Germany, 21. – 25. August 2007.
Beetz, A. (2007). The development of empathy in children through interaction with animals.
Invited Plenary Presentation (oral) at the 11th International Conference on Human-Animal
Interactions. Tokyo, Japan, October 5-8, 2007.
Beetz, A. and Podberscek, A. (2007). Attachment to Dogs, Emotional Intelligence, and Emotion
Regulation during a Stressful Task. Poster at the 11th International Conference on HumanAnimal Interactions. Tokyo, Japan, October 5-8, 2007.
Beetz, A., Mayr, C., and Reiter, A. (2007). Attachment to Animals and Emotion Regulation in
Adolescence. Poster at the11th International Conference on Human-Animal Interactions.
Tokyo, Japan, October 5-8, 2007.
Kuntze, S. and Beetz, A. (2007). PAPD – Pet Assisted Personal Development for Leaders. Poster
at the 11th International Conference on Human-Animal Interactions. Tokyo, Japan, October
5-8, 2007.
Saumweber, K. and Beetz, A. (2007). Human Attachment and Animal Attachment among AtRisk Juveniles. Oral presentation at the11th International Conference on Human-Animal
Interactions. Tokyo, Japan, October 5-8, 2007.
Saumweber, K. and Beetz, A. (2007). Animals and Empathy. Oral presentation at the 11th
International Conference on Human-Animal Interactions. Tokyo, Japan, October 5-8, 2007.
Stetina, B.U., Lederman Maman, T., Handlos, U., Turner, K., Beetz, A. & Kryspin-Exner, I.
(2007). Improving Emotion Regulation Capabilities through Animal-Assisted Training
(MTI)?. Poster at the 11th International Conference on Human-Animal Interactions. Tokyo,
Japan, October 5-8, 2007.
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Stupperich, A., Beetz, A., Strack, M. and Groß, R. (2007). Emotional commitment as predictor of
interaction problems with animals. Poster at the 11th International Conference on HumanAnimal Interactions. Tokyo, Japan, October 5-8, 2007.
Beetz, A. (2008). Attachment to dogs, emotional intelligence and emotion regulation. Oral
presentation at the 29. International Congress of Psychology, 23. 07. 2008, Berlin, Germany.
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JULIUS, Henri
Full Professor of Special Education
Education/Training:
Institution/Location

Degree

Year(s)

Field of Study

University of Oldenburg/Germany
University of Oldenburg, Trier
University of Potsdam, Germany

Masters
Masters
PhD, scl

1985
1993
1999

University of Potsdam, Germany

Habilitation

2002

Special Education
Clinical Psychology
Relationship trauma in
children
Traumatization in
childhood:
Sequelae and
Interventions

Positions and Employment
1994-1998
1998-1999
1999-2002
2002-2004
2004 -

Academic Instructor and Assistant Researcher, University of Potsdam,
Germany
Visiting Research Scholar, University of Hawaii at Manoa and San
Francisco State University, USA
Academic Instructor and Assistant Researcher, University of Potsdam,
Germany
Full Professor of Special Education, Johann Wolfgang Goethe-University,
Frankfurt/Main, Germany
Full Professor of Special Education, University of Rostock, Germany

Other Experience and Professional Memberships (selected)
1989-1992
1995–2002
2000-2005
20032005-

2009-

Counseling of abused and neglected children and their parents. Counseling Center
for Abused and Neglected Children, Oldenburg, Germany.
Counseling of sexually abused children. Counseling Center of the University of
Potsdam
Consulting Editor `Heilpädagogische Forschung' (Research in Special Education)
Member of German Association of Higher Education
Teacher trainings and supervision (monthly): Attachment based interventions,
Peter Petersen School, Linz, Austria, School for behaviorally disordered children,
Steyr, Austria, Numerous Pedagogical Colleges in Austria
Scientific Council, Rostock Zoo
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2004 / 2009

Organization of two International Conferences (Breaking the Cycles of Abuse, San
Francisco, CA; Theatre for Children at Risk: Therapeutical and Pedagogical
Implications. Rostock, Germany

Honors
1998
1999
2002
2001

University of Potsdam Scholarship
PhD Award, University of Potsdam
Habilitation Award, University of Potsdam, Germany
DAAD Scholarship, Vienna, Austria

Selected publications (in chronological order).
Julius, H. & Goetze, H. (1998). Die Förderung adaptiver Ressourcen bei Risikokindern. Erste
Ergebnisse aus einem Attributionstraining. (Enhancing adaptive ressources in children to
help them cope with critical life events: First data). Sonderpaedagogik, 27, 26-35.
Julius, H. & Stolz, M. & (1998). Dissoziative Symptome bei sexuell missbrauchten Kindern
(Dissociative symptoms in sexually abused girls and boys). Heilpaedagogische Forschung,
24, 50-57.
Julius, H. (1999). Re-appraising critical life events: A school-based training for at-risk children.
Potsdam: University of Potsdam Press.
Freytag, A., Fingerle, M., & Julius, H. (1999) Die Bedeutung der Resilienzforschung fuer
die Gestaltung schulischer Lebenswelten (Enhancing resiliency in schools on the basis of
current resiliency research). Zeitschrift fuer Heilpaedagogik, 13, 287-297.
Julius, H. & Goetze, H. (2000). Resilienz (Resiliency). In J. Borchert (Ed.), Handbuch der
sonderpaedagogischen Psychologie (Handbook of Educational Psychology) (pp. 294-304).
Goettingen/Seattle: Hogrefe
Julius, H. (2000). Belastungsfolgen aufgrund sexuellen Missbrauchs (The sequelea of sexual
abuse on children). In: J. Borchert (Ed.), Handbuch der sonderpaedagogischen Psychologie
(Handbook of Educational Psychology) (pp. 839-848). Goettingen/Seattle: Hogrefe
Julius, H. (2000). Sexuell aggressive Verhaltensweisen bei missbrauchten Jungen: Genese und
schulische Interventionsmoeglichkeiten (Aggressive Behavior Problems in Sexually Abused
Boys: Etiology and J
Julius, H (2001).Werden Jungen als potenzielle Opfer sexuellen Mißbrauchs von Lehrerinnen
und Lehrern eher „übersehen‟ als Mädchen? (Are teachers less likely to hypothesize sexual
abuse in male compared to female students?), Sonderpaedagogik, 30, 12-21.
Julius, H. (2001). Die Bindungsorganisation von Kindern, die an Erziehungshilfeschulen
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unterrichtet werden (Attachment patterns of emotionally and behaviorally disordered
children). Sonderpädagogik, 31, 74-93.
Julius, H. (2001). Bindungstheoretisch abgeleitete Interventionen für die schulische Arbeit mit
verhaltensgestörten Kindern (Attachment based interventions for behaviorally disordered
children. An evaluation study). Heilpädagogische Forschung, 26. 175-192.
Julius, H., Goetze, H. (2001). Psychische Auffälligkeiten von Kindern in den neuen
Bundesländern am Beispiel der Uckermark (The prevalence of behavior disorders in Eastern
Germany). Heilpädagogische Forschung, 27, 15-23.
Julius, H. (2001). Die Prävalenz von Gewalt- Verlust- und Vernachlässigungserfahrungen bei
Kindern, die an Schulen für Erziehungshilfe unterrichtet werden (The prevalence of domestic
violence in special education settings for behaviorally and emotionally disorderd children).
Heilpädagogische Forschung, 27, 88-97.
Julius, H. (2002). Beziehungsorientierte Interventionen für verhaltensgestörte Kinder
(Attachment based interventions for behaviorally disorderd children: New data). In
„Erziehung und Unterricht: Österreichische pädagogische Zeitschrift, 152, 601-618.
Julius, H. (2002). Dissoziative Abwehr bei sexuellem Missbrauch (Dissociative defense in
sexually abused children). In May, A. & Remus, N. (Eds.), Traumatisierte Kinder
(Traumatized children) (pp. 110-130). Berlin: Verlag die Jonglerie.
Julius, H. (2003). Die Bedeutung der Lehrer-Schüler-Beziehung für die sonderpädagogische
Interventionspraxis (Enhancing student-teacher-relationships in special education settings).
In Wittrock, M. (Ed.). Beziehungen, Gestalten (Creating relationships) (pp. 24-44).
Oldenburg: Zentrum für pädagogische Berufspraxis.
Julius, H. (2003). Narrative in der Bindungsforschung (Narratives in attachment research). In
Suess, G. & Scheurer-Englisch, H. (Eds.), Bindungstheorie und Erziehungsberatung
(Attachment theory and Counseling) (pp. 120-135). Gießen: Psychosozial-Verlag.
Julius, H. (2004). Förderung regelkonformen Verhaltens im Unterricht (How to develop
compliance in teh classroom. In Lauth, G., Brunstein, J. & Grünke, M. (Eds.), Interventionen
bei Lernstörungen (Interventions for learning disabled children) (pp. 60-70). Psychologie
Verlags Union.
Julius, H. (2004). Experimentelle Einzelfallforschung (Single Subject Designs). In: Lauth, G.,
Brunstein, J. & Grünke, M. (Eds.), Interventionen bei Lernstörungen (Interventions for
learning disabled children) (pp. 122-131). Psychologie Verlags Union.
Julius, H. (2005). Diagnostik kindlicher Beziehungskonzepte (Assessment of relationship
concepts in childhood), In: Ellinger, S. & Wittrock, M. (Eds.) Sonderpädagogik in der
Regelschule: Konzepte (Special education in regular schools (pp. 97-105). Stuttgart:
Kohlhammer.
Julius, H. (2006). Bindung und Verhaltensstörung (Attachment and behavior disorders). In
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Hartke, B. und Koch, K. (Eds.). Latest research in Special Education (pp. 36-46). Rostock:
University of Rostock press.
Julius, H. (2007). Evaluation kindzentrierter Interventionen (Evaluation of child centered
interventions. In Linderkamp, F. & Gruenke, M. (Eds.), Learning disorders and behavioral
disorders. Etiology-Assessment-Interventions), (pp. 285-297). Weinheim Basel: Beltz PVU
Julius, H. (2007). Integrated Playgroups. In Diehl, K. (Ed), Current topics in Special education
(pp. 70-78). Rostock: University of Rostock Press.
Kern, H. & Julius, H. (2007). Kontrollierte Einzelfallstudien (Experiments in Special Education).
In Lauth, G. (Ed.), Verhaltenstherapie bei Kindern und Jugendlichen (Behavior therapy with
children and youth) (pp. 118-128). Weinheim Basel: Beltz PVU.
Julius, H. (2008). Bindungsgeleitete Interventionen (Attachment-based interventions). In
Gasteiger-Klicpera & Julius, H. (Eds.). Sonderpädagogik der emotionalen und sozialen
Entwicklung. Ein Handbuch (Handbook on Special education: Emotional and Behavior
Disorders) (pp. 108-117). Göttingen/Seattle: Hogrefe.
Julius, H. (2008). Single Subject Designs. In Gasteiger-Klicpera & Julius, H. (Hrsg).
Sonderpädagogik der emotionalen und sozialen Entwicklung. Ein Handbuch (Handbook on
Special education: Emotional and Behavior Disorders) (pp. 998-1006). Göttingen/Seattle:
Hogrefe. Göttingen/Seattle: Hogrefe.
Julius, H. (2008). Die Förderung regelkonformen Verhaltens Establishing rules in teh classroom.
A child centered approach. In Gasteiger-Klicpera & Julius,H. (Hrsg). Sonderpädagogik der
emotionalen und sozialen Entwicklung. Ein Handbuch (Handbook on Special education:
Emotional and Behavior Disorders) (pp. 456-462). Göttingen/Seattle: Hogrefe.
Göttingen/Seattle: Hogrefe..
Julius, H. (2008). Psychische Folgen von sexuellem Missbrauch, körperlicher Misshandlung und
emotionaler Vernachlässigung Julius, H. (2008). sequelae of sexual abuse, physical abuse
and neglect. In Gasteiger-Klicpera & Julius, H. (Hrsg). Sonderpädagogik der emotionalen
und sozialen Entwicklung. Ein Handbuch (Handbook on Special education: Emotional and
Behavior Disorders) (pp. 22-31). Göttingen/Seattle: Hogrefe. Göttingen/Seattle: Hogrefe.
Julius, H., Gasteiger-Klicpera, B. & Kißgen, R. (Eds.) (2009). Bindung im Kindesalter:
Diagnostik und Intervention (Attachment in middle childhood: Assessment and
Interventions. Göttingen/Seattle: Hogrefe.
Gasteiger-Klicpera, Julius, H. & Klicpera, C. (Eds.) (2009). Sonderpädagogik der sozialen und
emotionalen Entwicklung. Handbook on Special Education: Emotional and Behavior
Disorders. Göttingen/Seattle: Hogrefe.
Julius, H. (2009). Diagnostik der Bindungsqualität im Grundschulalter Der Separation Anxiety
Test (SAT) (Naratives in attachment research: The Separation Anxiety Test (SAT), In H.
Julius, B. Gasteiger-Klicpera & R. Kißgen (Eds.), Bindung im Kindesalter: Diagnostik und
Intervention (Attachment in middle childhood) (pp. 121-139). Göttingen/Seattle: Hogrefe.
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Julius, H. (2009). Bindung und familiäre Gewalt-, Verlust- und Vernachlässigungserfahrungen
(Attachment and domestic violence), In H. Julius, B. Gasteiger-Klicpera &use and R. Kißgen
(Eds.), Bindung im Kindesalter (Attachment in middle childhood) (pp. 13-27).
Göttingen/Seattle: Hogrefe.
Julius, H. (2009). Der Zusammenhang zwischen dem Bindungsmuster zu den Eltern und der
Vertrauensbeziehung zur pädagogisch arbeitenden Bezugsperson (Transmission cycles in
attachment relationships). In H. Julius, B. Gasteiger-Klicpera & R. Kißgen (Eds.), Bindung
im Kindesalter (Attachment in middle childhood) (pp. 225-233). Göttingen/Seattle: Hogrefe.
Julius, H. (2009). Bindungsgeleitete Interventionen in der schulischen Erziehungshilfe
(Atachment based interventions: Last evaluation data. In H. Julius, B. Gasteiger-Klicpera &
R. Kißgen (Eds), Bindung im Kindesalter: Diagnostik und Intervention (Attachment in
middle childhood) (pp. 295-319). Göttingen/Seattle: Hogrefe.
Julius, H. (2009). Secure relationships as a protectice factor in development. In J. Borchert, B.
Hartke and P. Jogschies (Eds.), Early interventions, pp. 116-124.Stuttgart: Kohlhammer
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KOTRSCHAL, Kurt
Professor of Behavioral Biology
Education/Training:
Institution/Location
University of Salzburg, Austria
University of Salzburg, Austria

Degree
Masters
Ph.D.

Year(s)
1977
1981

Field of Study
Biology, Cryofixation
Brain Anatomy

Positions and Employment
1976-1981
1984-1985
1981-1989
1989-1990
19901990-

Assistant for Histology and Anatomy, Department of Zoology, University
of Salzburg, Austria
Visiting Scientist, Institute of Zoology, Arizona State University, Tucson,
AZ
Assistant Professor of Zoology, University of Salzburg, Austria
Assistant Visiting Professor at the University of Colorado Health Sci. Ctr,
Denver, CO,
Associated Professor of Behavioral Biology at the University of Vienna,
Austria
Director, Konrad-Lorenz-Forschungsstelle für Ethologie in
Grünau/Austria.

Other Experience and Professional Memberships
200020012001-2004
2001-2004
2001-2009
2001-2009
2002200520072007201020102010-

President of the Institute for the Interdisciplinary Investigation of Human-Animal
Relationships Austria (IEMT)
Advisory and Board and Science Council Austrian Kynological Society (ÖKV)
Council Member, Association for the Study of Animal Behaviour (ASAB)
Consulting Editor Animal Behaviour
Associated Editorship Acta Ethologica
Council Member Ethologische Gesellschaft e.V. (E.G.e.V.)
Scientific Council, Vienna Zoo
Member of the “Tierschutzrat”, a Governmental Animal Welfare Agency at the
Austrian Ministery of Public Health
Bi-Monthly Column in Austrias Leading Newspaper (Die Presse)
Vice President International Association of the Human-Animal Organisations
(IAHAIO)
Council Member ISAZ (Internatl. Society for Anthrozooloogy
Scientific Advisor, Waltham/Mars
Expert Status for the European Commission (EC) in the Area of Animal Welfare

Honors
1981
1983

Habilitation Award Görres-Gesellschaft (Germany)
Theodor-Körner-Science Award (Austria)
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1984/85
1985
1985
1989/90

Max-Kade Scholarship (USA)
Science Award of Upper Austria (Austria)
Christian-Doppler Award of Salzburg (Austria)
Schrödinger Scholarship (Austria)

Selected peer-reviewed publications (in chronological order).
(Publications selected from 162 peer-reviewed publications)
1. KOTRSCHAL, K. and A. GOLDSCHMID: Population structure of Blennius incognitus
BATH 1968 (Pisces: Teleostei: Blenniidae) during the reproductive period with
comments on age and growth of small benthic littoral fishes. P.S.Z.N.I.: Mar Ecol 2, 225240 (1981)
2. KOTRSCHAL, K. and H. ADAM: The aminergic system of the brain of Blennius incognitus
(BATH 1968)(Teleostei, Perciformes). Cell Tissue Res 229, 403-409 (1983)
3. KOTRSCHAL, K., W.D. KRAUTGARTNER and H.ADAM: Distribution of aminergic
neurons in the brain of the sterlet, Acipenser ruthenus (Chondrostei, Actinopterygii). J
Hirnforsch 26, 65-72 (1985)
4. KOTRSCHAL, K. and D.A. THOMSON: Feeding patterns in eastern tropical Pacific blennioid
fishes (Teleostei: Tripterygiidae, Labrisomidae, Chaenopsidae, Blenniidae). Oecologia
(Berl.) 70, 367-378 (1986)
5. KOTRSCHAL, K. and H. JUNGER: Patterns of brain morphology in mid-European cyprinids
(Cyprinidae, Teleostei): a quantitative histological study. J Hirnforsch. 29, 341-353
(1988)
6. KOTRSCHAL, K. and M. WHITEAR: Chemosensory anterior dorsal fin in rocklings
(Gaidropsarus and Ciliata, Teleostei, Gadidae): Somatotopic representation of the Ramus
recurrens facialis as revealed by transganglionic transport of HRP. J Comp Neurol 268,
109-120 (1988)
7. KOTRSCHAL, K.: Trophic ecomorphology in eastern Pacific blennioid fishes: character
transformation of oral jaws and associated change of their biological roles. Env Biol Fish
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HUMAN SUBJECTS
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(Applicant/Principal Investigator) for the project _ Basic neurobiological and psychological

mechanisms underlying therapeutic effects of Equine Assisted Activities (Project Title) and if
human subjects are used in any of the activities supported by such award, that it will comply with all
applicable U.S. Department of Health and Human Services regulations with respect to the rights and
welfare of such subjects. To the extent allowable by the State of __Germany___, the __University of
Rostock__ (Institution) agrees to indemnify and hold HHRF harmless from any claims arising from such
activities, and acknowledges that HHRF does not and will not assume responsibility for the subjects
involved.
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XI. Research Grant Conditions of Award
1. At least one member of the research team must be fluent in English and published in peerreviewed English language journals.
2. No institutional overhead or other indirect costs will be paid and should not be included as
part of any grant request. A letter to your institution explaining this condition can be
requested if needed. Beware that substantive equipment costs could work against the
success of the grant request.
3. All funds awarded shall be used in accordance with the submitted and approved proposal
and accompanying budget. Any unused portion thereof shall be returned to the Horses and
Humans Research Foundation (HHRF). If an unforeseen problem occurs with the study
design, notify HHRF immediately. Potential changes to the study design with additional
financial assistance from HHRF may be considered to salvage the study and still lead to a
favorable outcome.
4. At the midpoint of the grant period a progress report and financial report must be
submitted. A final report must be submitted within 60 days of the completion of the
project. The final report shall include a scientific abstract, summary data tables, a
financial report, and a less-technical lay language article (400 words) to potentially be
used in HHRF and related publications as determined by HHRF. Confidential data that
could jeopardize formal publication in a peer-reviewed journal should not be disclosed in
the lay articles. If a delay in project completion of more than 3 months duration is
anticipated, HHRF must be notified promptly with a brief explanation and a request for
extension. All investigators are encouraged to communicate and work with HHRF for the
best possible outcome of their study. Failure to comply with the above conditions may
result in revoking of all award funding.
5. The Principal Investigator must assure HHRF of his or her intended work location. HHRF
must be advised at the time of application of all moves, contemplated or real. Changes of
address, phone number, fax number and email within the same institution must be
promptly conveyed to HHRF. Changes in site location during a funded period must be
approved by HHRF.
6. All publications (including poster abstracts at medical conferences) resulting from HHRFfunded research must include HHRF in a footnote/credit line/disclosure, and copies of
such publications must be provided to HHRF. All publicity and information disseminated
about such research must acknowledge HHRF support. This is an essential part of
HHRF‟s conditions of award. Publicity or information about the project is used to keep
supporters to HHRF informed about how their donations are being spent. This condition
of award does NOT involve disclosure of any information that might jeopardize the
applicant‟s ability to formally publish their findings.
7. The recipient of any research grant awarded must certify that any research, including
work involving human and/or animal subjects, will be conducted according to the rules
and regulations of the United States Department of Health and Human Services. The
recipient must agree to hold HHRF harmless from any and all claims which may arise
from any associations/issues related to such research.
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8. All studies involving therapeutic riding horses must comply with accepted industry
standards for care, treatment, and humane work load. All mounted work must comply
with accepted industry standards for safety – including a certified instructor/therapist or
evidence of equivalent standards. Therapeutic riding program sites must be accredited by
or provide evidence of equivalent standards for facility safety.
9. A one-year grant period is assumed. HHRF may approve the funding of a multi-year
project, with funding of subsequent years pending the successful completion of the initial
year. Applicants must consult HHRF prior to submitting a multi-year application.
10. Recipients of HHRF grants will be committed to a serious effort to publish resulting
research findings in a peer-reviewed journal. HHRF will be kept informed of publication
efforts.
11. All grant applicants must include one signed copy of this “Research Grant Conditions of
Award” as a necessary part of their grant application to HHRF.
12. The Foundation reserves the right to terminate an award if the grant holder or staff funded
by the grant is in breach of any of the conditions of award or becomes unfit or unable to
pursue the work funded by the grant.

I have read and understood HHRF‟s “Research Grant Conditions of Award” and my signature
below signifies that I agree to abide by all conditions specified.
Principal Investigator‟s signature: _________________________________ Date: _________
Principal Investigator's name and title (please print): Dr. Andrea Beetz
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XII a) Pilot Studies (all unpublished or submitted)

Introduction
Data from four different studies will be presented that will reflect different aspects of interactions
between humans and dogs. Two studies describe endocrine reactions in response to interactions
between humans and dogs (study 1 and 2). Two studies (3 and 4) show that a positive interaction
with dogs is possible even in children who do not approach humans for support. These data serve
as a basis for the research project described in the proposal.

Pilot-Study 1.

Reciprocal effects of physical interaction between dogs and their
owners (Uvnäs-Moberg Swedish University of Agriculture, Skara Sweden)

Aim
The aim of this study was to explore the endocrinological, physiological and behavioral reactions
in dogs and their owners in response to a short-term physical interaction.

Design and Methods
Studies were performed on 10 male Labrador dogs and their female owners. The owners
interacted by caressing and talking to their dogs for 3 minutes. Dogs and owners stayed in the
same room before and after the interaction but touching were not allowed. Ten females without
dogs served as controls. Indwelling catheters for blood sampling were applied in both humans
and dogs and a monitor for recording of pulse rate was attached to the chest. Blood samples for
hormone determination were collected before, during and up to 60 minutes after the interaction in
both dogs and their owners. Blood samples were analyzed for oxytocin, cortisol and insulin.
Pulse rate was also monitored. The interaction experiment was videotaped and the dogs‟ behavior
as to position and movements was recorded. Before the experiment the female dog owners had
filled in a questionnaire describing their relationship with the dog (MDORS: Monash Dog Owner
Relationship Scale).
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Results
Hormone levels and pulse rate
In the dogs oxytocin levels rose significantly, when compared to pre-interaction values
(p=0.044). The rise was immediate and oxytocin levels returned to basal levels within a few
minutes. Cortisol levels also rose significantly but the rise was delayed and more protracted
(p=0.027) (Fig 1a). Pulse rate fell significantly (p=0.024).

Figure 1a:

Changes in oxytocin, cortisol and insulin levels in percent (% based on nontransformed data) of basal values in 10 dogs during the interaction. The first blood
sample was taken immediately before the owner started to interact with her dog (0
min). The remaining samples were collected 1, 3, 5, 15, 30 and 60 minutes after
the first sample was taken.

In humans no significant effect on oxytocin levels was observed in response to the interaction
although clear-cut short lasting rises were seen in some individuals. Cortisol as well as insulin
levels fell in both owners and controls (p=0.058, p<0.0001 and p=0.041 p=<0.0001 respectively)
(Fig 1 b and c). No significant differences were obtained between owners and controls in any of
the hormonal parameters. In contrast, pulse rate fell significantly in the dog owners.
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Figure 1b:

Oxytocin, cortisol and insulin changes (% based on non-transformed data) in 10
owners during the interaction (see legend Figure 1a).

Figure 1c:

Oxytocin, cortisol and insulin changes (% based on non-transformed data) in 10
controls during the interaction. (See legend Figure 1a).

The dogs and their owners´oxytocin levels recorded in the samples collected 15 minutes after
start of interaction were significantly related (r=0.721, p=0.044).
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Behavioral observations in dogs
The more the dogs moved their heads during the 60 minute observation period the higher were
their mean cortisol levels (r=0.642, p=0.045). An almost significant relationship between the time
the dogs were lying down and their mean oxytocin levels was noted (r=-0.636, p=0.066).

Description of the relationship between owners and dogs
As a rule the owners‟ expressed great satisfaction with their relationship with the dogs, some
variation was found as to types of communication, closeness versus distance and the owner‟s
perception of difficulties in the relationship.
The scores of some of the items of the Monash scale correlated with the owners mean oxytocin
and cortisol levels. E.g. the higher the owners‟ mean oxytocin levels the more frequently they
kiss their dog (r=-0.656, p=0.039) and the higher their basal cortisol levels the more often the dog
stays at home when the owner visits people (r=0.637, p=0.048).
The scores of some of the items of the Monash scale correlated with the dogs‟ mean oxytocin and
cortisol levels. E.g. the easier the owners think it is to look after their dogs and the more
frequently the owners kiss their dogs the higher the dogs‟ mean oxytocin levels (r= 0.813,
p=0.008 and r=-0.699, p=0.036, respectively) and also, the less often the owners feel that it‟s a
chore to look after their dog the higher the dogs‟ mean oxytocin and mean cortisol levels r=0.710,
p=0.032 and r=0.707, p=0.022, respectively)

Discussion
A short-term physical interaction between male Labradors and their female owners resulted in a
transient increase in oxytocin levels in the dogs but not in the owners. Possibly the release of
oxytocin into the brain was more clearly reflected in a rise of circulating oxytocin levels in the
dogs than in humans.
Still a short-lasting rise in circulating oxytocin levels has been demonstrated in response to skinto-skin contact, massage and warm partner contact in humans (Uvnas-Moberg 1998; UvnäsMoberg 2004) and therefore it should be possible to demonstrate such a rise also in this
experiment. The lack of effect may be related to the small size of the study and to the
experimental design. A randomized study including experiments with the dog owners without
and with their dog would give an answer to that question. In the present study only male
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Labradors and their female owners were studies. The effect might have been different if
experiments were performed on other types of dogs, with male owners and also if the dog and
human being did not know each other.
The decrease in pulse rate in both the dog and its owner suggests that the encounter between them
resulted in anti-stress effects.
The type of relationship between a dog and its owner varied according to the results of the
Monash scale. Some owners interacted more and more closely with their dogs than others.
Interestingly the type of relationship between the dog and its owner was associated with the
levels of oxytocin and cortisol in both the dog and its owner.
A relationship characterized by closeness between the owner and its dog correlated to high
oxytocin levels in the owners, whereas high cortisol levels in the owner rather correlated with a
more distant relationship. It can of course not be decided whether these associations existed
before the owner and its dog became acquainted to each other or whether they are a consequence
of a long-lasting close relationship reflected in hormone levels. These findings are important if
they can be replicated since some studies show that individuals with high oxytocin levels are less
stressed and have lower blood pressure than those with high blood pressure. If oxytocin release is
increased during interaction with dogs this may explain some health promoting effects such as
lowering of blood pressure, reduced stress response and also enhanced social interaction are
induced by interaction with dogs (Serpell 1995).
In addition the results showing that dogs with high oxytocin levels were perceived by their
owners as being more pleasant and easier to take care of than those with low oxytocin or high
cortisol levels, raises the question whether the owners influence the hormone levels of their dogs
or if there might be dogs that have a temperament or a character which is perceived as more
pleasant or friendly by humans. If so, such dogs should be selected for therapeutic purposes.

Pilot-Study 2.

Stress reducing effects in dogs in response to social interactions with
their owners (Kotrschal, University of Vienna)

Aim
The aim of the study was to explore whether there is a relationship between dogs‟ cortisol levels
and social interaction between dogs and owners.
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Design and Methods
Pilot data were collected from 10 male and 12 female owners (age 23-68) and their intact male
dogs (age 1.5-6.0). Questionnaires assessing owner-dog attachment (dog-attachment scale) and
owner personalities (NEO-FFI, measuring normal personality variation in adult humans along
five axes; Tab. 1) were employed. Cortisol levels were measured in dogs‟ saliva collected on
three different mornings.

Results
Dogs of owners scaling high in the personality traits “neuroticism” or low in “conscientiousness”
were low in morning salivary cortisol (Fig. 1). Also, dogs of owners who considered them as
being a “social partner” and a “meaningful companion” (dog attachment scale) had low cortisol
values.

Table 1: Effects of owner personality, attachment and owner gender on dog cortisol morning
control values [ng/ml] (General linear model with “dog cortisol morning control value” as
dependent variable).

Explanatory variable

df F

p

Neuroticism (Neo-FFI dimension 1)

1

24.765 <0.001

Conscientiousness (Neo-FFI dimension 5)

1

13.739 0.002

“Meaningful companion” (Attachment PCA axis 2)

1

4.154

“Social partner” (Attachment PCA axis 3)

1

14.560 0.002

“Shared activity” (Relationship PCA axis 4)

1

7.372

0.058

0.015

Discussion
These results indicate that dogs who have owners who often interact with them and turn to them
for emotional social support, such as people high on the Neo-FFI neuroticism scale, have low
cortisol levels and that the kind of relationship humans have with their dogs, modulates cortisol
levels in dogs, Because of the inhibiting effects oxytocin has in the HPA axis, these data may
reflect the release of oxytocin in dogs during interaction with their owners (see study 1 and 3) and
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also the finding of high oxytocin levels in both owners and dogs who reported frequent close
interaction, since cortisol release is inhibited by oxytocin.

Pilot-Study 3.

Stress reduction in children supported by a real dog, stuffed toy dog,
or a friendly adult (a cooperation between University of Rostock, IET
Switzerland, IEMT Austria; Beetz, Julius, Turner, Kotrschal)

Aim
The aim of this study was to investigate whether dogs will positively affect coping with a social
stressor in children with insecure/disorganized attachment, who are generally unable to engage in
trustful relationships with humans.

Design and Methods
Thirty-one male children, between seven and twelve years of age were investigated. These
children were drawn from a bigger sample for an insecure or disorganized attachment
representation, assessed with the Separation Anxiety Test (SAT). Children were exposed to the
Trierer Social Stress Test (TSST-C), a well established and validated test inducing mild social
stress in children. Furthermore, the children answered a short questionnaire on the relationship to
their pet (Animal Questionnaire: My Pet and I). To measure cortisol, five saliva samples were
collected via a salivette sampling device (one-minute-duration for sampling): t1=10 minutes
before TSST; t2= 1 minute before TSST; t3= 1 minute after TSST, t4=15 minutes after TSST,
t5= 30 minutes after TSST. From video tape, behavior of the child, of the dog and the
experimenters, as well as interactional parameters were coded over the entire duration fo the
experiment (85 parameters, by means of OBSERVER-software, Noldus).
Subjects were randomly assigned to one of three conditions: Social support by a friendly adult,
by a real dog, or by a toy dog.

Results
The male children reported a close relationship to their pet as shown by a mean of 17,96
(SD=6.23) on the attachment scale of the Animal Questionnaire (possible min=0, possible
max=26). Since the expected mean with a medium endorsement of the items indicating a medium
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quality of the attachment is M=13,00, this score indicates that also the children with insecure
attachment towards humans can build trusting and close relationships to their pets.

The mean of the absolute cortisol levels (nmol/L) was significantly lower during and after the
TSST-C in the presence of a real dog in comparison to the presence of a toy animal or a friendly
adult (see table 3). An H-test by Kruskal-Wallis revealed a significant influence of the factor
support condition only at timepoint five (t5) (2=6.34, df=2, p=.042), with the real dog group
having the lowest cortisol level, followed by the toy dog and the friendly adult. At t1 and t4
tendencies for differences (p<.10) were found for the factor support condition (t1:2=5.31, df=2,
p=.070; t4: (2=5.47, df=2, p=.065), while at t2 and t3 no significant influence of the factor
support condition were found (t3: 2=0.69, df=2, p=.708; t3:2=1.78, df=2, p=.410; figure 1).

Figure 1
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Figure 1: Salivary cortisol levels (nmol/L) before and after TSST-C (grey shaded) in the three
different support conditions at time 1-5
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The children having a dog present during the stress test had higher cortisol levels before the stress
test (sample t1), but had lower levels after the stress test i,e, in samples at t4 and t5, when
compared to the children being accompanied by a friendly adult (posthoc-comparisons: MannWhitney-U of two support conditions: t1:U=22.0; p=.011; t4:U=29.5; p=.042; and t5:U=26.0;
p=.023). At t2 and t3 no significant differences (p>.10) were found between the children
supported by a real dog and the children supported by a friendly adult. In comparison to the toy
dog group, the real dog group had significantly lower cortisol levels at t5 (U=23.0, p=.044) and a
tendency for lower levels at t4 (U=24.0 p=.053), while at t1-3 the significance level was p>.10.
There was no significant difference in cortisol levels between the friendly adult and the toy dog
condition at t1-5 (p>.10).

Figure 2
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Figure 2: Salivary cortisol levels (nmol/L): Area under the curve increase (AUCi, t1-t5) and
standard error of mean (sem) in the three different support conditions
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Area under the curve with respect to increase (AUCi) was calculated for the entire sampling time
as an indicator of the increase of cortisol levels over all times of measurement taking into account
the differences in the initial cortisol level of each participant (see Pruessner et al. 2003). The
AUCi value indicates the area under the curve that in our study is determinated by the five times
of measurement, taking the level at time one (t1) as baseline. When the cortisol level decreases
below the baseline this area is calculated as negative area under the curve with respect to the
baseline. In case there is first an increase in the cortisol level and then a decrease below the
baseline, the negative area is deducted from the positive area. This latter case applies to the AUCi
of the real dog group as can be seen from graphs 1 and 2. AUCi differed significantly in the
different support conditions (H-test by Kruskal-Wallis: 2 (df2)=15.17, p=.001) AUCi from the
real dog group was significantly smaller when compared to the AUCi of the friendly adult and
toy dog group (post-hoc tests: Mann-Whitney-U: real dog/friendly adult: U=10.0, p=.001; real
dog/toy dog: U=6.0, p=.001).
The two latter did not differ from each other (U=44.0, p=.676).

The quantitative coding of behavior during the entire experimental period revealed that the
children‟s locomotor activity was significantly greater when they were in the company of a real
dog compared to the company of a friendly adult (Mann-Whitney-U: 6, Z=-2.475, p=.013).
Moreover, there was a strong positive correlation between the activity of the child in the presence
of a real dog and salivary cortisol at t4 (r=.763, p=.006, N=11 (Spearman‟s r, two-tailed p). By
contrast, correlational analysis revealed that the longer the duration of locomotor activity of the
children, including interaction with the dog, the less their cortisol increased in the experimental
stress situation (r=-0.58, p=0.03). On average, children stroked the dog 31% of the total
observation time (StD± 20%; CV=63.9%). In fact the longer the child stroked the dog during the
experiment, the less cortisol levels increased (r=-0.71, p=0.005). In addition, the more time the
children spent in body contact with the dog, the lower their salivary cortisol levels after the stress
test at t4 (r=-.597, p=.053) and t5 (r=-.702, p=.016). Total locomotor activity (duration) of
children and dogs was positively correlated (r=0.67, p=.006).
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Discussion
In summary our data suggest that the majority of the insecurely/disorganized attached subjects
developed a relationship to the dog meet the criteria of a secure attachment relationship. This is
also mirrored in the cortisol data. Children with insecure/disorganized attachment can make much
better use of the real dog in their stress coping than of a friendly human or a stuffed toy dog. Our
pilot data indicate that cortisol even decreased in the real dog group, but showed a significant
increase in the other two groups. Stroking the dog was related to the decrease of the cortisol
release in the child and also made the dog more active. These data imply that it is the sensory
interaction between dog and child that decreases cortisol levels or that at least, stroking and
cortisol decrease are linked. This would be in accordance with the release of oxytocin via sensory
stimulation as discussed in study 1. Our results support the idea that children with insecure
attachments are still open to positive interactions with animals. In terms of attachment theory, the
attachment representation is not transferred to dogs. These results further suggest that there is a
possibility for children with insecure/ disorganized attachment who are unable to from a
supportive adult human, to receive and profit from, social support from the dog.

Pilot-Study 4.

Attachment to humans and attachment to pets (University of Rostock;
Julius, Beetz)

Aim
The aim of this study was to investigate whether children‟s attachment representations are
transferred to the relationship to pets.

Design and Methods
162 children (54% male, 46% female; age: 6-8) with mild learning disabilities and behavior
problems were assessed for attachment representation with the Separation Anxiety Test (SAT)
and attachment to their pets via a questionnaire (My Pet and I, 14 item-questionnaire).

Results
Only 20% of the children were secure, but 46% insecure-avoidant, 10% insecure-ambivalent and
14% disorganized with regard to attachment (7% unclassified). No significant differences with
regard to the attachment to the own pet were found between the children with different
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attachment representation (ANOVA (secure/insecure):t (df111)=.056, p=.955; (organized/
disorganized: t (df120)=.572, p=.569). The subscale attachment of the animal questionnaire
showed a good reliability (Cronbach`s alpha=.781) and its distribution was negatively skewed,
indicating that the relationship to the pet was described as rather close and trusting.

Discussion
The results support the hypothesis that the insecure/disorganized attachment representations with
regard to humans are not transferred to the relationship to the pets. This study replicates the
findings of Kurdek (2008). Obviously the children are open to relate with their pets even if they
do not approach human caregivers.

Conclusions from all preliminary studies
Our data imply that a secure and positive attachment is linked to oxytocin release. However, in
humans with insecure attachment this release it is seemingly not activated in interaction with
humans, but can be activated by relating to a dog. The results of all four pilot studies point to a
common mechanism behind interactions between humans and both humans and dogs. Oxytocin is
related to positive relations also in the human-dog-setting and this may be responsible for the
approach behavior to the dog and also for the inhibition of stress responses, since oxytocin
promotes social approach behavior and also exerts important inhibitory effects on cortisol release
and sympathetic nerve activity. It is of utmost importance that the interaction with dogs seems to
operate also in children who do not interact with adults because they have developed an insecure
or disorganized attachment pattern or who withdraw from adults. This may have great clinical
potential, since the presence of a dog seems to work as a bridge for facilitating future positive
relationships with human adults. This might be of importance for interventions in schools and
therapy and therefore deserves further study.
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XII c) IRB application

The project is scheduled to be presented at the next meeting of the IRB of the University of
Rostock in June 2010. A short German description of the Project with Design and Methods has
been submitted and the project needs to be presented in person to the board. Therefore we cannot
include the paperwork that would be usual in an US-American IRB application here.
From the approval of the pilot studies by the respective IRBs of the universities of the principal
investigators, we are confident to receive the approval also for this study, since no invasive
procedures are used and regulations to guarantee the anonymity of the participants and correct
data handling and storage are observed. Since subjects participate on a voluntary basis and are
aware of the risks of EAA and insured via the certified facilities, participation in the research
project does not impose further risks on the participants.

We will submit the IRB approval of the project as soon as possible.
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XII d) Description of instruments:

Separation Anxiety Test (SAT; Julius, Kißgen, Klicpera 2009)
Like the AAP, the SAT is a projective picture task for the assessment of the attachment
representation in children (age 6-12). The pictures, showing either a boy or a girl, are separated
from an attachment figure for a shorter or longer period of time. The child is asked how the child
in the picture feels, is thinking, what the child is doing next, and how the story ends. The
narrative is transcribed and coded for secure, avoidant, ambivalent, or disorganized attachment.

Adult Attachment Projective (AAP; George, West, and Pettem 1997)
The AAP is a projective approach to assess the inner representation with regard to attachment
that has been developed and validated with the Adult Attachment Interview (AAI), the standard
method of assessing attachment representations in adults (George & West 2001). It allows the
distinction of the representations secure, insecure-dismissing, insecure-preoccupied, and
disorganized/unresolved attachment trauma. The AAP consists of eight drawings of attachment
relevant situations (with exception of the warming up picture). The participant is asked to tell a
story to each picture stimulus, addressing the actions, thoughts and feelings of the depicted
persons. The coding of the transcript assesses attachment relevant content such as mentioning of
using attachment figures as haven of safety, of internalized secure base, of synchrony between
persons and two different defensive strategies, cognitive disconnection and deactivation, to keep
the attachment system organized during story telling.

The Strange Situation Procedure (SSP; Ainsworth 1978)
The Strange Situation Procedure is a laboratory procedure used to assess infant attachment style.
The procedure consists of eight episodes of separations of mother and infant for up to two
minutes and reunions, in the presence of a female stranger and without the presence of a stranger.
The behavior of the child during separation, but in particular during the reunion allows a
classification in the four categories secure, insecure-avoidant, insecure-ambivalent, and
disorganized. It is the standard procedure for assessing attachment in infants. Behavior in our
study is also coded for variations within the categories, before and after the 8 sessions of EAA in
our sample in Augsburg.
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The CARE – Index (Crittenden 1984)
The CARE Index is the simplest and most versatile of the attachment measures. It assesses
mother-infant interaction from birth to about two years of age based on a short, videotaped play
interaction of 3-5 minutes. The measure assesses mothers on three scales: sensitivity, covert and
overt hostility, and unresponsiveness. There are also four scales for infants: cooperativeness,
compulsive compliance, difficultness, and passivity. These scales tend to be related to the
maternal scales in the order listed. The scales are highly correlated with the infant Strange
Situation Procedure patterns of attachment; they differentiate abusing from neglecting, abusingand-neglecting, marginally maltreating, and adequate dyads; and they can be used to assess the
effectiveness of intervention.

Reading the Mind in the Eye Test (RMET; Baron-Cohen, Wheelwright et al. 2001)
The children‟s version of the Reading in the Mind Test (RMET-C, Baron-Cohen, Wheelwright,
Spong, Scahill & Lawson 2001) is an adaptation of the well known adult version (Baron-Cohen
et al. 1997). It comprises 28 photographs of the eye region of the face. The child is asked which
of four words best describes what the person in the photo is thinking or feeling. Only one of the
four words is correct. The position of the four words is randomized for each item. The RMET-C
has been validated for children from age 10 to 12.

My Therapist and I (Julius 2007/2010 unpublished)
The questionnaire consists of 16 items asking the patient about his relationship to his therapist,
e.g. if the patient thinks that the therapist likes him, if the therapist praises him, pays attention to
him, and if the patient trusts the therapist. Items can be answered with “not true”, “a bit true”, or
“completely true”. The “My therapist and I” – questionnaire is an adaptation from the
questionnaire “My teacher and I” that has been used in a pilot study with good scale reliabilities
(Cronbach‟s alpha >.85) for the subscales closeness, dependency, and conflict. The scale is
designed for children age 7-16.
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The Child Behavior Checklist (CBCL, Achenbach 1991) – Teacher Report Form (TRF)
The CBCL-TRF is a widely used and validated instrument to assess the problem behavior of
children and juveniles, including externalizing and internalizing behavior problems. A teacher
who knows the child well rates the child‟s behavior on a list of 120 behavior descriptions. This
instrument can be used to measure a child‟s behavior change over time or to evaluate a treatment.

Behavior coding from videos
All therapy sessions and the SSP will be videotaped from beginning to end by aid of HD digital
video cameras. Relevant behaviors of the focal human subject or the dyad, and the interactions
with the therapist will be coded by aid of Observer Video Pro software (Noldus; similar to
Kotrschal et al 2009 and present pilot study) in a way, that phases of the sessions can be
separately analyzed. A total of 70 behavioral parameters will be coded and an additional 15
variables will be observer rated on a scale of 1-5 (e.g. intensity of emotional expression). In the
case of the coded variables, frequencies and percentage of time of total observation time or per
phase will be available. All coders will be synchronized, observer reliability and inter-observer
agreement on all items will be tested at the beginning and at the end of coding via a set of video
tapes.

Heart rate equipment
Heart rate will be measured via a monitor (chest belt) and directly transferred to a wrist watch.
From that, data can be read into a computer after the sessions. A Polar precision performance
(Polar Electro) device will be used.

Salivary cortisol
For measuring cortisol saliva samples of the human subjects, samples are taken at fixed time
intervals over the course of the therapy sessions. Saliva samples are taken from the owners by
letting them chew ( or in the case of infants suck) on sterile cotton pads (salivettes). Samples are
stored frozen at -20 degrees Celsius until analysis. Enzyme immunoassays (EIA) are used to
analyze the cortisol levels from the saliva samples.
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XII e) Contact information of all four PIs

Dr. Andrea M. Beetz
Department of Special Education
Institut für Sonderpädagogische Entwicklungsförderung und Rehabilitation
University of Rostock

Address:

August-Bebel-Str. 28
18055 Rostock, Germany

phone: 0049 - 381- 4982678 or
Fax:

0049 – 9131-4000 455

0049 – 381 – 4982665

Email: andrea.m.beetz@gmail.com

Prof. Dr. Henri Julius
Department of Special Education
Institut für Sonderpädagogische Entwicklungsförderung und Rehabilitation
University of Rostock

Address:

August-Bebel-Str. 28
18055 Rostock, Germany

phone: 0049 - 381- 4982678
Fax:

0049 – 381 – 4982665

Email: henri.julius@uni-rostock.de

70

Prof. Dr. Kurt Kotrschal
Department of Behavioural Biology, University of Vienna, http://mensch-tierbeziehung.univie.ac.at
Konrad Lorenz Forschungsstelle, Grünau, www.klf.ac.at

Wolf Science Center Ernstbrunn, www.wolfscience.at
Address:

Althanstraße 14
A-1090 Wien, Austria

phone: 0043 - 6646027754542
Fax:

0043 – 7616-85104

Email: kurt.kotrschal@univie.ac.at

Prof. Dr. Kerstin Uvnäs-Moberg
Department of Animal Environment and Health
Swedish University of Agricultural Sciences (SLU), Skara, Sweden

Address: P.O.B. 234
SE-53223
Skara, Sweden
Phone: 0046 706 87555 026
Fax:

0046 511 67204

Email: k_uvnas_moberg@hotmail.com
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