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Objective: Chronic pain is a common complaint in children and adolescents, placing an enormous burden on individuals, their 
families, and the healthcare system. New innovative approaches for the treatment of pediatric chronic pain (PCP) are clearly 
warranted, as drop-out rates in intervention studies are high and it can be difficult to engage patients with PCP in therapy. Here, 
animal-assisted interventions (AAIs) might be promising, since there is preliminary evidence for the approach in adults with chronic 
pain, and AAIs are generally known to foster the therapeutic motivation of patients. To date, however, AAIs have not been examined 
in pediatric chronic pain.
Methods: The aim of this open pilot study was to examine the initial feasibility of recruitment and potential efficacy of an animal- 
assisted group psychotherapy (including horses, rabbits, chickens, goats, and a dog), providing case reports of three children with 
chronic pain. We applied a mixed-methods approach, including the conductance of semi-structured interviews and assessment of 
quantitative pre-post data with a focus on pain severity, avoidance behavior, pain acceptance, and ability to defocus from the pain.
Results: The three participating girls (age: 9–12 years) reported chronic pain in the head and abdomen. The process of recruitment 
turned out to be challenging. All three children reported reduced pain-related disability and pain-related distress, as well as an 
increased ability to accept pain and to defocus from the pain. The qualitative data revealed that patients and their parents had a positive 
attitude towards AAIs.
Conclusion: Our initial open pilot study is the first to investigate AAIs in the context of pediatric chronic pain. Notably, we had 
difficulties in the recruitment procedure, mostly due to the Covid-19 situation. Based on three case reports, we found some first 
indication that AAI approaches might be associated with symptom changes. Future randomized-control studies with larger sample 
sizes are clearly warranted.
Clinicaltrials.gov Identifier: NCT04171336.
Keywords: children and adolescents, chronic pain, animal-assisted psychotherapy, group-based

Introduction
Chronic pain is a prevalent condition in childhood and adolescence, around 25% of the population are affected.1 Pediatric 
chronic pain (PCP) poses a major health care concern, as it is associated with significant emotional distress and functional 
disability.2,3 PCP is also associated with an enormous burden on healthcare systems – in the United States, chronic pain costs 
around $19.5 billion dollars each year and ranks among the most expensive pediatric health problems.4 Chronic pain is best 
explained by an interplay of biological (eg, genetic predisposition, changes in pain signal transmission), social (eg, 
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interpersonal relationships, social support or isolation), and psychological (eg, emotional state, psychological comorbidities) 
factors that interact and influence each other.5,6 The biopsychosocial model is widely accepted as a helpful and evidence-based 
approach to the understanding and treatment of chronic pain (e.g.,5,7,8). Hence, interventions for chronic pain that target all of 
these domains, so-called interdisciplinary approaches with strong collaborations of pediatricians, psychologists, physiothera-
pists, and other disciplines, have been established.8–10 This is also in line with the aim to support patients to return to normal 
functioning in the domains of sleep, school, social activities, and sports.11 However, in clinical practice, the first approach to 
manage PCP is often pharmacological, which is problematic, given the lack of evidence, the risk of side effects, and limited 
evidence for long-term efficacy.12,13 Non-pharmacological interventions on the other hand include physiotherapy, occupa-
tional therapy, psychotherapy, or complementary treatment, with mixed evidence depending on intervention and pain 
syndrome.14–17 Strategies in non-pharmacological approaches, such as defocusing,18 accepting the pain,19 and engagement 
in activity despite the pain20 are helpful to achieve treatment goals.

In clinical practice, however, effective pain management for children and adolescents remains poorly available,21,22 

and finding suitable therapy placements in a specialized pain clinic can be very challenging for families.23 A recent study 
from a large Swiss children’s hospital reported a mean pain duration of 24 months before children and adolescents were 
referred to the clinic’s specialized pain consultation.24 In addition, clinicians often report that it can be difficult to engage 
patients with PCP in therapy and that the dropout rate is generally high.18 This is also evident in previous research that 
has reported dropout rates in intervention studies ranging from 8.4%25 to 32%,26 especially in interventions that span 
several weeks. New innovations are therefore critically needed for the treatment of PCP, as also claimed by a Lancet 
Child & Adolescent Health Commission.27

One potential and novel approach for the treatment of PCP might be animal-assisted interventions (AAIs). Previous 
research has shown that AAIs foster the therapeutic motivation of patients28 and support patients in reaching their therapy 
goals. Several studies have examined the effect of AAIs in the field of acute pain in children and adolescents, and found that 
AAIs can lead to a significant reduction of pain in children and adolescents in acute pediatric care settings.29–31 Likewise, 
a recent meta-analysis suggested that AAIs are associated with pain relief in hospitalized children and adolescents,32 for 
whom pain often remains under-recognized and under-treated.11 Other studies, however, did not find positive effects.33–35 

Thus, the evidence base for the effects of AAIs on acute pain in children and adolescents is still weak, and many questions 
remain unanswered. Moreover, and to the best of our knowledge, no study has examined the effects of AAIs on chronic 
pain in children and adolescents. This is noteworthy, since a study in adults reported positive effects on pain, mood, and 
distress in patients with chronic pain following an animal-assisted intervention.36 Further, AAIs promote movement and 
provide opportunity and incentive for physical activity.37

The aim of this open pilot study was to examine the initial feasibility of recruitment via psychosomatic and pain 
consultations and potential efficacy of an animal-assisted intervention for children and adolescents with chronic pain. 
We describe the development and content of an animal-assisted group-based psychotherapy program for children and 
adolescents with chronic pain, and we provide three case reports of girls reporting chronic pain in the head and 
abdomen.

Methods
Study Design
We applied a mixed method approach: With the help of quantitative data, initial pre-post changes of pain severity (ie, 
pain intensity, pain-related disability, pain-related distress), pain acceptance, fear of pain, engagement in activities, and 
defocusing from the pain were assessed. The qualitative approach focused on participants’ subjective attitudes towards 
the group-based animal-assisted psychotherapy, focusing on families’ expectations before and experiences after the 
treatment.

Ethical Considerations and Trial Registration
Prior to implementation, the study was approved by the Ethics Committee Northwestern and Central Switzerland (EKNZ, 
Project-ID: 2020–00135) and registered at clinicaltrials.gov (NCT04171336). The study complies with the Declaration of 
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Helsinki.38 Parental permission was obtained through an informed consent procedure. Children received an age- 
appropriate information sheet, and parents provided written consent. In the consent document, families were informed 
that the information they provided would be used for a scientific article, but the published data would not allow any 
conclusions regarding their identities. Additional institutional approval was not required to publish the case details, as the 
information used for the case series was based entirely on the questionnaires to which participants and parents consented.

Sample
Patients were recruited using convenience sampling via the psychosomatic and pain consultations at the 
University Children’s Hospital Basel, Switzerland (UKBB). Children and parents were informed about the 
possibility to participate in the study by their pain psychologist (author BR). If they were interested, they received 
further information about the study and could either forward their contact details or contact the investigators 
directly. Assessment of inclusion and exclusion criteria was done through an initial phone call. Children were 
included if they were between 7 and 12 years of age and lived with persistent or recurrent pain for three or more 
months. They had to be fluent in German, willing to participate in the study and to work with animals, as 
a positive attitude towards animals can be important for the effectiveness of AAIs. Allergy to animals and fear of 
animals were exclusion criteria. Initially, two animal-assisted psychotherapy groups with 6–8 children each were 
planned.

Setting
The Covid-19 pandemic prevented the implementation of the study during the spring and summer holidays 2020 (as 
initially planned), as non-urgent research activities were not permitted at the Faculty of Psychology, University of Basel. 
The study was then planned for the autumn holidays (October 2020), but recruitment presented with several challenges. 
The study team therefore decided to stop the recruitment process once we had enough participants for one group. 
Recruitment was ongoing between December 2019 and September 2020, with interruptions due to the pandemic 
situation. The Covid-19 protocol at that time allowed the meeting of small groups of up to 10 people, which was always 
respected – our sessions included a maximum of 6 people (participants and study team members). Further, the Veterinary 
Office of the Canton of Basel-Stadt, Switzerland, was consulted to ensure animal welfare at all times.

The intervention was conducted by the compas institute that offers nature- and animal-based interventions at 
the farm “Bäumlihof” in Riehen, Switzerland. The compas institute carries out various interventions in the field of 
therapy, prevention, and education, and works with horses, goats, rabbits, chickens, and dogs on open ground. All 
animals are kept in a species-appropriate manner and are specifically trained to work with children. The animals 
participating in the study are experienced in animal-assisted interventions, both in an individual and in a group 
format, as the compas institute is specialized in animal-assisted therapy. The individual abilities and preferences 
of animal species and individual animals are relevant when integrating animals into therapy. Therefore, different 
types of animals were used to address the various issues and achieve therapeutic goals. The choice of animals for 
the respective tasks was based on the following factors: use as a herd or individual, place of use, abilities, and 
physical contact. It is important to choose the animal species in such a way that the content of the therapy can be 
implemented without stress for the animal species, and that the animals enjoy it. On the farm, all animals live in 
a herd, some of them can be worked with as individuals, others in their herd only. Rabbits and chickens, for 
example, can be used exclusively in the herd, but horses can also be used as a single individual. With some 
animal species, the use is limited to their enclosure (chickens, rabbits), while with others it is possible to plan 
exercises outside the enclosure, for example going for a walk (horse, dog, goat). Another reason is physical 
contact, as not every species likes to be touched and it is crucial to respect these preferences. To stimulate the 
physical sensory system in patients, an animal needs to allow for and enjoy the physical contact without stress. 
Animal assisted therapy can only be successful if both the animal and the human experience the unity as 
enrichment.
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To ensure animal welfare, the compas institute follows the One Health concept and works according to the guidelines 
of the International Association for Human-Animal Interaction Organizations39 as well as the leaflets from the Veterinary 
Association for Animal Welfare40 for animals in social service.

Study Procedure
Once a family agreed to participate in the study, a member of the study team arranged to visit the family at home. After 
obtaining written informed consent and answering any questions the families had, the study team member conducted 
a qualitative interview with the parents and the child separately, and audiotaped it. Following the interview, the study team 
member assisted the parents and the child with the completion of the baseline quantitative questionnaires, using an iPad.

The animal-assisted psychotherapy took place over six consecutive days for three hours each afternoon during 
the autumn school holidays (ie, October 5th to October 10th 2020). The intervention was conducted by a child and 
adolescent psychotherapist with special training in AAIs (completion of a Certificate of Advanced Studies in Animal- 
Assisted Therapy at the University of Basel, Switzerland; author MP). Additionally, three psychology master 
students assisted during the sessions. Most activities took place outside and were carried out in interaction with 
the different animals. The intervention included evidence-based psychotherapeutic components, ie, psychoeducation, 
mindfulness, defocusing, physical activity, and activation of individual resources, each of those components 
supported and amplified by the involvement of animals. Each of the six sessions focused on one of these specific 
topics, and different animals were involved (see Figure 1). During each session, a break was taken for snacks, and 
additional breaks were possible as needed. A specifically designed booklet was given to all participants. In the 
booklet, several exercises were described (see German original in eAppendix 1, see eAppendix 2 for English 
translation), and participants had the opportunity to take notes, draw, and glue pictures into the booklet. After the 
intervention, participants took the booklet home with them as a reminder of the exercises, their experiences, and the 
friends they had made during the week.

After the last session, participants’ families were invited to a final get-together at the farm. They had the opportunity 
to explore the farm and the animals and ask questions to the study team. Additionally, it allowed families to get to know 
each other and to connect.

Approximately one week after the last session, a member of the study team visited the families at home again. An 
additional qualitative interview took place. Children also completed a set of quantitative questionnaires at the post- 
intervention visit.

Animal-assisted psychotherapy for pediatric chronic pain

Session 1 
Get 

Together

Introduction of 
the program and 

the booklet, 
getting to know 

the farm 
(scavenger hunt), 
taking pictures

Session 2 
Pain 

education

Vicious cycle of 
pain, painting of 

body scheme, 
discussion of pain 

management 
skills, dog 

present, feeding 
the chicken 

Session 3
Mindfulness

Mindfulness and 
relaxation, 

identification of 
emotions, deep 

breathing 
supported by 

horses, mindful 
observation of 

rabbits

Session 4 
Defocusing 

Defocusing 
exercises on 

horseback, trying 
to focus on 

aspects of the 
environment and 
one's perceptions 
other than pain

Session 5 
Get Active

Repetition of pain 
management 

skills, excursion 
with horses, 

taking turns with 
riding and 
walking, 

practicing 
previously 

learned exercises 
(e.g., deep 
breathing)

Session 6
Resources 

and 
Goodbye

Focus on 
individual 

resources, saying 
goodbye to all 
animals, and 

families had time 
to chat with the 
study team after 
the last session

Figure 1 Content of intervention (one session per study day).
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Animal-Assisted Group-Based Psychotherapy: Content of the Program
Session 1: Get Together
The first session was used to explain the program to parents and children and allowed children to get to know each other, 
the animals, and the study team. Once the parents left, and by means of a scavenger hunt, children got to know the farm 
and all animals, and at the end of the scavenger hunt they found the booklets, which were then introduced in detail. The 
group took pictures from each participant and an animal of choice for the booklet and had the opportunity to specifically 
wish for a certain topic or activity to be covered during the intervention week.

Session 2: Pain Education
The focus of the second session was pain education. Therefore, children painted their body shape on the ground with 
chalk and marked their pain location(s). The group then discussed these paintings and photographed them for the booklet. 
After a short movement exercise, the vicious cycle of pain was explained, and children were asked what they currently 
did to manage their pain. The psychotherapist’s dog was present during this part of the session and included by 
explaining how pain affects dogs and what strategies dogs have to overcome pain. Finally, the group fed the chicken 
to motivate the children to get physically active, and collected skills against pain that each participant knew.

Session 3: Mindfulness
The third day centered around the topic of mindfulness. The group tried to identify different emotions and practiced deep 
breathing with the horses. A mindful eating exercise was done while eating a raisin. In addition, children observed the 
rabbits while being quiet and focusing solely on their observations.

Session 4: Defocusing
The topic of the fourth session was defocusing, ie, the ability to distract oneself from a current feeling, thought, or 
physical experience (such as pain). On the horseback, the group practiced defocusing in several exercises, for example, 
each child described five things they heard, then five things they felt, and finally five things they could smell. Once they 
finished, they started again, this time naming four things each, then three, then two, and then one. The goal of this and 
other exercises is to focus on aspects of the environment and one’s perception that is different from the pain experience.

Session 5: Get Active
In the fifth session, introduced pain management skills were repeated and further explored. The group got active during 
an excursion with the horses. Participants took turns with riding and practiced many of the exercises they have learnt 
during the week, such as deep breathing and defocusing exercises.

Session 6: Activate Resources and Goodbye Event
In the final session, the group focused on their resources, and on saying goodbye. The children said goodbye to all 
animals and collected resources of each animal on the farm. In the group, they collectively accumulated individual 
resources of each child. When parents arrived to pick up their child, the study team and all participants had time to 
connect.

Measures
Quantitative Measures
At the beginning and the end of each session, each child completed several questions on a visual analogue scale (VAS), 
rated on an 11-point-Likert scale ranging from 0 to 10. The VAS can be found in the supplement (eAppendix 5). As we 
were interested in changes of subjective pain severity ratings,41,42 we specifically asked about pain intensity (“How much 
pain you are in right now?”; 0 = No pain, 10 = Worst pain), pain-related interference (“How much does the pain interfere 
with daily activities?”; 0 = Not at all, 10 = Completely), and pain-related distress (“How distressed do you feel by the 
pain?”; 0 = Not at all, 10 = Completely). In addition, each child rated the extent to which they were able to defocus: As 
recommended by Dobe and Zernikow,18 we examined the degree of distraction each child was able to experience (“How 
much are you able to distract yourself at best?”). Again, this question was rated on a 11-point-Likert scale, ranging from 
0 (no distraction) to 10 (maximum distraction). To assess pain acceptance, one item (“My life is going well even though 
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I have chronic pain”.; 0 = Never true, 10 = Always true) from the Chronic Pain Acceptance Questionnaire (CPAQ) was 
used.43 Fear of pain (“When I feel pain, I am afraid that something terrible will happen”; 0 = Strongly disagree, 10 = 
Strongly agree) and avoidance behavior (“I put things off because of my pain”; 0 = Strongly disagree, 10 = Strongly 
agree) were assessed using two items from the German Fear of Pain Questionnaire for Children and Adolescents 
(GFOPQ-C).44

At the baseline and the post-intervention assessment, both parents and children completed the German Pain 
Questionnaire for Children, Adolescents and Parents.45 The German Pain Questionnaire for Children, Adolescents and 
Parents provides a multidimensional anamnestic assessment of chronic pain and is used as a tool for diagnosis and 
treatment in clinical practice. The questionnaire consists of 34 (self-report version, 11–18 years) or 57 (parent version) 
items in total. The items were used to receive multidimensional data about sociodemographic variables, previous pain 
treatment, pain characteristics, triggering factors, cognitive and emotional factors related to the pain experience and pain- 
related disability. This information can be found in the case descriptions and in eTables 1–9 in the supplement.

Qualitative Interviews
To get a more nuanced and detailed impression of participants’ and parents’ experience before and after the intervention, 
we conducted semi-structured interviews at baseline and post assessment. In the initial interview, parents were asked 
questions regarding the pain (eg, “what worries you regarding your child’s pain”), interest in animals (eg, “what effect do 
animals have on you and your family”), and specifically about the animal-assisted intervention (eg, “what do you expect 
and hope with regard to the therapy”). The questions for the children were similar with regard to content, but age- 
appropriately re-worded to ensure understanding.

The interview at the post assessment referred to the questions from the initial interview, with a special focus on 
parents’ and children’s experiences during the study. Again, parents and children were interviewed separately, using the 
same questions, but adapted for children in participants’ interviews. All questions can be found in eAppendix 3.

Statistical Analysis
In terms of quantitative data, we display changes across our primary and secondary outcomes for each participant 
separately (in their case reports) and discuss them in comparison to baseline assessments.

The qualitative interviews were analyzed by applying the structured content analysis.46 The structured content 
analysis is suitable for summary, structure, evaluation, and analysis of large datasets. The software MAXQDA was 
used.47 Similar passages were classified by topic and then combined into major categories, thereby identifying the main 
themes across participants. Thus, the original content was preserved, while an inductive summary at a higher level of 
abstraction was produced. Two independent raters (psychology master students trained by the first and last author) 
independently analyzed the transcripts in a first step, both trying to identify the main themes and factors of the messages. 
In a second step, the two coding schemes were compared, disagreements were debated with the first and last author (CL 
and HK), and consensus was reached on one scheme.

All results are reported according to the mission of the Transparent Reporting of Evaluations with Nonrandomized 
Designs,48 and the checklist can be found in the Supplement (eAppendix 4).

Case Examples
All Names in the Cases are Pseudonyms
Case 1: Sandra
Sandra, a 10-year-old girl with one sibling and who lived with both her parents, has had abdominal pain for almost 
a year at the time of inclusion into the study. She reported to have had a stomach flu just before the pain started. At 
the time of the study, Sandra did not take any medication for the pain, and described the pain as recurrent, usually 
with a pain intensity of 4 on a 0–10 visual analogue scale (VAS). No clear cause of the pain was found during 
several appointments and physical examinations with Sandra’s pediatrician, and Sandra had tried a herbal remedy 
for her pain, with no success. Her pain-related disability was high with an 8 on a 0–10 VAS scale, and she said she 
could not really defocus from her pain (ie, a 2 on a 0–10 VAS scale). She chose words like “cruel”, “woeful”, 
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“hideous”, and “awful” to describe how she perceived her pain. When asked if her life was good despite the pain, 
Sandra chose a 0 on a 0–10 VAS scale. Sandra reported that both physical activity and rest helped with her pain, and 
that pain intensity increased with stress, sadness, anger, or nervousness. Her grandmother and grandfather both also 
experienced chronic pain, as reported by Sandra’s parents. According to Sandra’s parents, the pain was mainly due 
to stress and intensified when Sandra engaged in maladaptive behavior. Finally, Sandra also mentioned that she 
really loved animals.

Case 2: Natasha
Natasha, an 11-year-old girl who lived together with both her parents and two siblings, had a history of abdominal pain 
for about two years and, recurrently, sore throat. Her pain started after her mother received a cancer diagnosis. Natasha 
took paracetamol and ibuprofen once a month for her pain, with good results. She had not received a pain diagnosis and 
described her pain as recurrent, with highest pain intensity as 10 on a 0–10 VAS scale. In general, her pain was at a 6 on 
a 0–10 VAS scale, and her pain-related disability was at an 8. Natasha rated her ability to defocus from the pain as a 4 on 
a 0–10 VAS scale, and when asked if her life was good despite the pain, Natasha chose an 8. She described her pain with 
words like “cruel”, “hideous”, “awful”, and “unbearable”. She did not know why the pain started and reported that 
physical rest and regular standing up and walking around were helpful to decrease her pain. Natasha’s pain intensity 
increased when she was sad, mad, lonely, argumentative, or nervous. When asked about pain triggers, Natasha said that 
a heavy meal in the evening would lead to abdominal pain in the morning. She had started regular psychotherapy a few 
months before the study started. Her parents said they usually noticed early when the pain was about to start: It was when 
their daughter showed mood swings. Natasha’s parents identified a need for attention, nervousness, and stress as the 
causes of her pain.

Case 3: Anna
Anna, a 12-year-old girl who lived with both her parents and a sibling, reported chronic headache that persisted all day 
for a year at the start of the study. The pain started during a family holiday by the sea. Anna took paracetamol two or 
three times a month against her pain, with good results. Anna’s most intense pain was rated as a 10 on a 0–10 VAS 
scale, and she reported her mean pain to be around 3 on the same scale. Her pain-related disability was high with a 7 
on a 0–10 VAS scale, as was pain-related distress with a 6 on the same scale. When asked whether her life was good 
despite the pain, Anna chose a 3 on the 0–10 VAS scale, and she rated her ability to de-focus as a 2. To describe her 
pain, Anna used words such as “cruel”, “dreadful”, “hideous”, “awful”, “pounding”, and “pulsating”. When asked 
about the causes for her pain, Anna mentioned stress and electronic devices. Physical activity, unfavorable body 
posture, and a lot of standing up and walking around increased the pain. Her pain also increased with stress, boredom, 
and nervousness, and Anna further identified sport, stress, boredom, sunlight, and heat as pain triggers. Anna’s 
headache has stopped her from hiking and doing sports. Anna’s mother lived with chronic migraine, especially 
triggered through physical exertion. Her parents reported that Anna had undergone neuropediatric assessment and 
that her reflexes were tested. According to her parents, Anna subsequently received the diagnosis “psychosomatic”, 
and tried relaxation once against her pain, with no success. Her parents explained Anna’s pain with genetic reasons, 
high expectations on herself, stress, and pressure.

Results
Initial Feasibility of Recruitment
Due to the onset of the Covid-19 pandemic, the psychosomatic and pain consultations at the UKBB were closed for 
several weeks, and consequently, recruitment turned out to be much more challenging than anticipated. This was despite 
the enthusiastic reaction of clinical partners, and a committed recruitment effort of the pain psychologist. The recruitment 
challenges might further indicate reduced acceptability towards an animal-assisted psychotherapy approach on the 
patients’ and/or parents’ side, as we received little reaction based on publicly available recruitment information (eg, in 
pediatricians’ practices).
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Individual Changes Across Domains
None of the participants in the study wished for a specific activity or topic to be covered during the study period, hence 
all sessions were conducted as planned. The information in the cases all stem from the German Pediatric Pain 
Questionnaire,45 all answers from the child and parent version of the questionnaire can also be found in eTables 1–9 
in the supplement.

Case 1: Sandra
Sandra’s most intense pain changed from a 5 at baseline to a 7 at the post-intervention assessment (ie, one week after the 
end of the intervention) on a 0–10 VAS scale. Her mean pain intensity (ie, answer to “how severe was your pain most of 
the time when you were in pain?”) decreased from a 4 at baseline to a 3 at post intervention. Both pain-related 
interference and pain-related distress decreased over the course of the study (interference – baseline: 8, post: 5; distress – 
baseline: 6, post: 5). Similarly, fear of pain (baseline: 6; post: 5), and avoidance (baseline: 4; post: 0) decreased on the 
VAS scale. Sandra’s self-reported ability to defocus increased drastically, from a 2 at baseline to an 8 at post assessment – 
as did her pain acceptance (baseline: 0; post: 8). With regard to her pain description, Sandra’s choice of adjectives 
changed insofar as that she described her pain as less “unbearable” and “stabbing”, compared to her baseline description.

Case 2: Natasha
For Natasha, most intense pain changed from 10 at baseline to 8 at post intervention, while mean pain intensity (ie, 
answer to “how severe was your pain most of the time when you were in pain?”) remained at a 6 on a 0–10 VAS scale. 
Pain-related interference and pain-related distress both decreased substantially (interference – baseline: 8, post: 3; 
distress – baseline: 6, post: 4), whereas the ability to defocus from and accepting the pain increased (defocusing – 
baseline: 4, post: 10; acceptance – baseline: 8, post: 10). Natasha’s fear of pain decreased from a 5 at baseline to 1 at post 
assessment, and her avoidance of activities due to the pain slightly increased from 0 at baseline to 1 at post assessment. 
Compared to her baseline description, Natasha described her pain experience as less “hideous”, “awful”, “unbearable”, 
and “pressing”, but as a bit more “abject”. Natasha received psychotherapeutic treatment at the time of the intervention, 
which was paused during the study week.

Case 3: Anna
Anna’s most intense pain remained high with a 10 at both baseline and post assessment, as did her mean pain intensity (ie, 
answer to “how severe was your pain most of the time when you were in pain?”) with 3 at baseline and post. Pain-related 
interference and distress both decreased, but to a varying degree (interference – baseline: 7, post: 6; distress – baseline: 6, 
post: 3). Surprisingly, Anna’s fear of pain increased over the course of the study (baseline: 0, post: 2), but avoidance of 
activities due to pain decreased (baseline: 5, post: 2). With regard to defocusing, Anna rated her ability to do so as a 2 at 
baseline, and as a 5 at post assessment on a 0–10 VAS scale. Her acceptance of pain increased from 3 at baseline to 5 at post 
assessment. When asked to describe her pain, Anna’s choice of words was more negative compared to baseline, with more 
emphasis on her pain being “grueling”, “abject”, “excruciating”, and “pulsating”, but as less “pounding”.

Baseline and Post Assessment Interviews
All interviews were transcribed by two independent psychology students (Master level). Child and parent interviews 
were evaluated together for both assessment points, baseline and post. The responses in the interviews varied in form and 
length. In total, four main categories were generated: importance of animals; expectations and wishes regarding the 
intervention; experienced effects of AAI approaches; and general feedback on the AAI approach in the study. Topics are 
presented by frequency of mention. Interrater reliability was between 62% and 83% for the initial and the final interviews 
and reached 100% after a final consensus meeting with the first and last author.

Importance of Animals (Number of Quotations =23)
Parents and children emphasized the importance of animals for them in general and for the intervention specifically. They 
reported on their favorite animals, their interests and curiosity regarding animals, animals fulfilling a play function, and 
the effects animals had on them. All but one family reported that they had pets (chickens, cats, a turtle, slugs).
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Example statement of a parent: “I believe that animals have a positive effect on you anyway. Certain animals reflect 
very well what you do, so I think it’s a very positive effect”. Example statement of a child: “I cannot explain it, somehow 
it’s just awesome”.

Expectations and Wishes Regarding the Intervention (Number of Quotations= 22)
Parents and children shared what they expected or wished from the intervention, such as pain improvement, receiving 
tips or making new experiences either with or without animals. Children specifically wished to make experiences with 
the animals. Example statement of a parent: “Hopefully [name of the child] will have a good experience and maybe learn 
a little bit about mindfulness or feeling herself and well, just making many positive experiences, that’s the most important 
thing”. Example statement of a child: “Um well, so it [the intervention] could help”.

Experienced Effects of the AAI Approach (Number of Quotations=12)
Parents made statements about current and potential future effects of the therapy. Regarding effects that were already 
visible, they mentioned that defocusing from pain worked well, how it was helpful to learn new strategies to break the 
vicious cycle of pain, and making positive experiences despite the pain. Example of a parent statement: “I think so, at 
least she liked it. So, it has been what we hoped for. That she would make positive experiences, which she did”.

General Feedback on the AAI Approach (Number of Quotations =10)
Parents and children made statements about what they liked about the intervention, such as the exercises, the booklet, 
learning strategies to break the vicious cycle of pain or what their experiences with the animals. All children mentioned 
the same exercise that stuck with them most: In this exercise in session 3 (mindfulness), children were asked to solely 
focus on the rabbits and to watch them closely. Example statement of a parent: “Forgetting, distracting, which puts pain 
in the background, that’s certainly something that’s positive”. Example statement of a child: “I really liked that we did 
a lot of different things with various animals. And, yes, we also learned some exercises, like what we can do against pain 
and how we break the vicious cycle, I just really liked it”. Parents and children had nothing to criticize about the content 
of the intervention but mentioned that they would prefer a longer duration across several weeks.

Discussion
This small open pilot trial is an initial attempt to examine the recruitment feasibility and potential efficacy of an animal- 
assisted psychotherapy program for children with chronic pain. In terms of recruitment, the Covid-19 pandemic might in 
part explain why we had difficulties: It was challenging to inform patients and their parents about the planned study, as 
the specialized pain and psychosomatic consultations were closed for several weeks, and direct information about the 
study was therefore impossible. Furthermore, recruitment difficulties might also be an indicator for limited acceptability 
of the approach on the part of patients and their families. However, and in contrast to this, those patients and their parents 
who did participate showed enthusiastic reactions, and a high acceptability and openness towards AAIs.

Overall, our initial findings based on three case reports potentially indicate that an animal-assisted psychotherapy 
program may be efficacious in reducing pain-related disability, pain-related distress, and increase the ability to accept 
pain and to defocus. Our participants showed improvements across most domains, except for pain intensity. In pain 
clinics, it is a well-known phenomenon that pain-related disability and pain-related distress decrease, while pain intensity 
remains the same, which indicates that often a return to normal functioning precedes a reduction of pain intensity.11 

However, as expectancies can modulate and treatment effects,49 it is still important to define the therapeutic goal of 
becoming (mostly) pain-free. Further, studies with adult patients with chronic pain show that a reduction of pain intensity 
is the highest ranked goal, mentioned before improvements in social activities, household tasks, sleep, and taking part in 
family or social activities.50 In semi-structured interviews, youth with chronic pain who took part in a multidisciplinary 
treatment explained that their preferred outcomes of therapy changed over the course of treatment: While pain and pain- 
related disability were their main focus in the beginning, emotional functioning gained more importance during 
treatment.51 In this sample, and similarly to our own results, pain intensity was the last area to change over the course 
of the study.
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With regard to the other domains assessed, we found that across participants, acceptance of pain increased over time, 
while fear of pain decreased (for all but one participant). Acceptance of pain emphasizes functioning despite the pain and 
has been linked to greater adaptive functioning in pediatric chronic pain samples.19,52 Significant increases in pain 
acceptance have been reported in previous studies, eg, in an analysis of pre- vs posttreatment acceptance scores in 
pediatric participants of an interdisciplinary chronic pain rehabilitation program.53 Increases in pain acceptance are 
thought to contribute largely to positive changes in psychological variables.53,54 Similarly, fear of pain has also been 
found to be an important factor influencing functioning.55,56 For our participants, fear of pain decreased for two of them, 
while pain-related inference decreased as well. For our third participant, however, fear of pain increased slightly, as did 
pain-related interference. This makes sense, as according to the Fear Avoidance Model of Chronic Pain, those individuals 
with fear of pain might continuously exhibit avoidance or guarding behaviors that maintain or increase pain, leading to 
more pain-related interference.57,58

Our qualitative results reveal that, in general, patients and their parents had a very positive attitude towards the 
intervention and emphasized positive experiences. The strategies and exercises learned during the sixth session were 
perceived as helpful, especially learning how to break the vicious cycle of pain. All participants stated that the 
experiences they had made with the animals were most important to them. Specifically, an exercise during which 
participants were asked to solely observe the rabbits was mentioned by all participants as being the one moment that 
stuck with them most. A quote by one participant summarizes these experiences: “I’m never in pain when I’m here”.

Given the positive effects on all our participants, we have initial reasons to believe that AAIs might be well suited to 
increase the ability to defocus and engage in physical activity, as both are facilitated substantially in an animal-assisted 
context: In order to stay in contact with the animal, patients need to be focused on the animals, supporting them in 
learning how to defocus from the pain. Additionally, animals can have stress-regulating effects59 which helps children to 
feel at ease during the sessions and facilitates learning. Finally, animals provide spontaneity, fun, and being at a farm is 
often an appreciated change from a “standard” therapy setting. However, this must be further tested in larger and 
randomized trials that include a more diverse sample.

Our open pilot study has several limitations. First, and due to the non-randomized nature of the study, evaluators of 
outcomes were aware of participants’ treatment. Evaluators were psychology master students with an interest in animal- 
assisted interventions, which might have led to certain biases. Second, and relatedly, patients were also self-selected in 
a sense that children who were afraid of or allergic to animals did not participate and motivation to interact with animals 
was a prerequisite. Third, patients and their parents enthused on the setting and the environment of the compas institute, 
and research has shown that the environment itself can already have a healing effect.60 Fourth, the sample size was small, 
all participants were from a very similar socioeconomic background, and all participants identified as female. Thus, our 
results only allow very preliminary evidence for the potential effects of animal-assisted approaches for chronic pain in 
children, and the generalizability of the presented results is highly limited. Further, participants stated the wish for 
a longer intervention duration, which might also increase the chances for long-term changes. Finally, we did not conduct 
a follow-up assessment; hence, the duration of observed effects and their transfer to the daily life of participants remains 
unclear.

Conclusion
In conclusion, the preliminary findings of our small initial open study are promising, indicating that children with chronic 
pain might benefit from an animal-assisted psychotherapy program. The AAI approach seems especially helpful to 
support patients in improving their defocusing skills and to increase physical activity. Nevertheless, our hurdles with the 
recruitment process clearly warrant further exploration on the acceptability of the approach on the part of patients and 
their families. To further determine the efficacy of our program, an evaluation in a larger randomized-controlled trial is 
advisable.
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