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Abstract

Animal assistance is thought to increase the efficacy of psychotherapeutic approaches
used in neurorehabilitation. The present study investigates the patients’ perception of a
psychotherapeutic mindfulness- and self-compassion-based group intervention (MSCBI) with
(n = 11) and without (» = 8) animal assistance for patients with acquired brain injury.
Through a qualitative content analysis of follow-up interviews, 25 categories were developed
inductively. Overall, patients in the animal-assisted MSCBI group recalled more exercises
and had less difficulty remembering the intervention. Compared to the patients of the
standard MSCBI, patients in the animal-assisted MSCBI were more likely to report continued
practice and positive changes in mindfulness, self-compassion, and daily life. Patients in the
animal-assisted MSCBI also more frequently mentioned feeling connected to the therapy
group, having a positive interaction with the therapist, and having involved their family. In
contrast, patients of the standard MSCBI talked more frequently about the acquired brain
injury and associated limitations. In the animal-assisted MSCBI the most frequently named
category related to animals was “positive emotions through animal”, followed by “interaction
with animal”, “animal as a model”, and “peace and relaxation through animal”. Findings and
implications for further research are discussed.

Keywords: animal-assisted therapy, neurorehabilitation, acquired brain injury,

memory, positive emotions, connectedness, mindfulness, self-compassion
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Introduction

Acquired brain injuries are a global health issue. In Europe every year 50—-60 million
people suffer a traumatic brain injury (Brazinova et al., 2021), and worldwide over 100
million have a stroke (Feigin et al., 2022). Whether it is a traumatic or non-traumatic brain
injury, for those affected, it is generally a shock. They experience a loss of control and
independence, and their life can change inexorably from one moment to the next. Thus, it is
not surprising that after an incident, many patients show psychological difficulties such as
depressive or anxiety symptoms, and posttraumatic stress disorder (PTSD) (Eliasen et al.,
2021; Fakhoury et al., 2021; Medeiros et al., 2020). The incidence of depression within one
year after stroke ranges from 18% to 33% (Medeiros et al., 2020) and is associated with
higher mortality (Bartoli et al., 2018). Comorbid depression (Blochl et al., 2019) and PTDS
symptoms (Sydnor et al., 2020) negatively influence neurorehabilitation outcomes.
Depending on the location of the lesion, the brain damage itself may promote the
development or persistence of depression (Fakhoury et al., 2021; Guo et al., 2022) or
posttraumatic stress disorder (PTSD) (Sydnor et al., 2020).

Psychotherapy can help patients break the vicious cycle, adapt to brain injury and its
consequences, and regain well-being and quality of life. In recent years, several
psychotherapeutic interventions have been explored and developed for patients who have
suffered from an acquired brain injury. Examples of these include cognitive behavioral
therapy, acceptance and commitment therapy, compassion-focused therapy, positive
psychology, and attachment-based psychotherapy (Yeates & Ashworth, 2019). Current
studies also suggest that holistic approaches such as music therapy (Mishra et al., 2021) or
Tai Chi (Yeates et al., 2022) can help patients with acquired brain injury. Therapeutic
approaches including mindfulness and self-compassion have also shown promise for patients
with acquired brain injury (Kiinzi et al., 2022). Mindfulness-based therapy is known to
decrease symptoms of depression and anxiety (Strauss et al., 2014), and chronic pain (Hilton
et al., 2017). Mindfulness practice has also been proven to be useful for the treatment of
comorbid psychological disturbances in patients with serious physical illnesses, such as
cancer (Carlson & Garland, 2005) or acquired brain injury (Acabchuk et al., 2021).
According to Neff (2003) mindfulness is an integral part of self-compassion. That is because
self-compassion involves three components, each having opposite poles of a continuum: self-
kindness versus self-judgment, mindfulness versus over-identification, and common
humanity versus isolation (Neff, 2003). Self-compassion-based training indicates remarkable

outcomes as well. Research shows that there is a negative association between self-
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compassion and depression and anxiety in patients with chronic physical illnesses (Hughes et
al., 2021). Self-compassion-based programs effectively promote self-compassion and
decrease anxiety, depressive symptoms, and psychopathology in clinical and subclinical
populations (Wilson et al., 2019). There is also evidence that self-compassion and PTSD
symptomatology are negatively related to each other (Winders et al., 2020), and interventions
based on self-compassion (Luo et al., 2021; Wilson et al., 2019) and mindfulness (Taylor et
al., 2020) can reduce symptoms of PTSD. These results are consistent with Gilbert’s theory
of affect regulation where self-compassion targets the soothing system. Based on
evolutionary, developmental, and neuroscience perspectives Gilbert (2014) describes three
interacting systems that are required for our survival: the threat system, the drive system, and
the soothing system. According to Gilbert (2014), the threat system is a fight-flight system
focused on detecting and protecting oneself from threats. It is associated with fear, anger, and
disgust. The drive system on the other hand fulfills essential needs through motivation and
pleasure. It is associated with determination, focus, ambition, and desire. The soothing
system finally is related to affection, protection, trust, and satisfaction. It focuses on
attachment- and relationship-related factors which are regarded as being essential in the
development and perseverance of symptoms of PTSD (Marshall & Frazier, 2019; Woodhouse
etal., 2015).

Animal assistance effectively complements traditional psychotherapeutic or third-
wave approaches (Allen et al., 2022; Eaton-Stull et al., 2021; Schramm et al., 2015, 2022). It
has been shown that patients suffering from depression (Ambrosi et al., 2019), or PTSD
(Hediger et al., 2021) can be helped with animal-assisted therapy. Current research shows
promising results of animal-assisted therapy even in cases of complex PTSD such as war
trauma (Fonseka et al., 2022), or interpersonal and early trauma (Allen et al., 2022; Schramm
et al., 2022). Furthermore, engaging an animal in the classroom supports social skills and
reduces problem behaviors in children (O’Haire et al., 2013; Wintermantel & Grove, 2022).
The presence and interaction with a dog in the classroom also seem to have a positive impact
on children’s learning, attention, and concentration (Hediger & Turner, 2014; Reilly et al.,
2020).

In neurorehabilitation, the value of animal-assisted therapy is increasingly
appreciated. Animal-assisted therapy promotes aspects of social behaviors and
communication and leads to better mood, higher motivation, and satisfaction in patients with
acquired brain injury (Hediger et al., 2019). Beneficial effects of animal-assisted therapy in

patients suffering from neurological impairment were also found about episodic memory
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(Theis et al., 2020), concentration and alertness (Gocheva et al., 2018; Hediger, Petignat, et
al., 2019), relaxation and having fun (Hediger et al., 2020), and the feelings of safety,
comfort, motivation, gratefulness, acceptance, and ease (Kiinzi et al., 2022).

Although there is evidence of animal support in psychotherapy, little research has
been conducted on animal-assisted therapy’s many applications and modes of action. The
present study examined patients’ perception of an injury-adapted psychotherapeutic group
intervention based on mindfulness and self-compassion (MSCBI) with and without animal
assistance for patients with acquired brain injury. The aim of this study is to gain greater
knowledge and a deeper insight into the impact of animal-assisted therapy and develop

suggestions for future research.

Methods

Study Design

We conducted a qualitative content analysis of semi-structured follow-up interviews,
which were part of a broader study (Kiinzi et al., 2022).
Participants and Procedure

Nineteen neurorehabilitation patients diagnosed with an acquired brain injury
completed the follow-up interview of a randomized controlled study in 2019. The study of
Kiinzi and colleagues (2022) was conducted at a neurorehabilitation clinic in Switzerland.
Thirty-one patients were originally included and met the following criteria: (a) inpatient of
REHAB Basel, (b) diagnosed with an acquired brain injury, (c) achieve a score of > 20 in the
Montreal Cognitive Assessment (MoCA) (Nasreddine et al., 2005), (d) experiencing
depressive and/or anxiety symptoms and or/problems with psychological adaption to the
injury, (e) willing to work with animals, and (f) German-speaking. The patients were
randomly assigned to either the group with animal assistance (AA-MSCBI; n = 14) or the
group without animal assistance (MSCBI; n = 17). The randomization was stratified by
cognitive status (MoCA-Score) and age. According to the authors, one of the patients in the
standard MSCBI dropped out before starting the intervention. Over the intervention, one
dropout in the animal-assisted MSCBI and four in the standard MSCBI were recorded. A
total of 19 completers participated in the follow-up interview (AA-MSCBI: n = 11; MSCBI:
n=23).

Onwuegbuzie and Leech (2007) recommend a sample size of 15 to 20 for qualitative

analysis of semi-structured interviews. Therefore, a sample of 19 interviews seems adequate.
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However, it must be noted that the sample size in qualitative studies is still a subject of lively
debate in research (Mayring, 2021).

Intervention

All patients received a psychotherapeutic mindfulness- and self-compassion-based
intervention (MSCBI). The MSCBI included elements of Mindfulness-based Compassionate
Living (MBCL) (van den Brink % Koster, 2015), Mindfulness-based Stress Reduction
(MBSR) (Kabat-Zinn, 2013), Mindfulness-based Cognitive Therapy (MBCT) (Segal et al.,
2018), and was supplemented with relational mindfulness- and attachment-focused aspects.
The intervention was adapted to the specific problems of patients suffering from acquired
brain injury (Kiinzi et al., 2022) and lasted six weeks with two weekly sessions, resulting in
12 sessions per patient. The standard MSCBI was held by four psychotherapists with training
in mindfulness- and self-compassion-based techniques. Except for the walking exercises, the
sessions took place inside a room in the clinic. The animal-assisted MSCBI was led by two
psychotherapists with a certificate in animal-assisted therapy and training in mindfulness- and
self-compassion-based techniques. Sessions were held outdoors or in a room close to the
stable. The involved animals in therapy were horses, a mule, minipigs, goats, and sheep.
Further and more detailed information is reported in the study of Kiinzi and colleagues (2022)
Measures

The follow-up interview at week 11 was conducted with 19 patients who completed
the study. Appendix A shows that the semi-structured interview included nine open-ended
questions addressing the patients’ memories, experiences, changes, and challenges in relation
to the study. Other measures have been published separately (Kiinzi et al., 2022).
Qualitative Content Analysis

The interview material has been analyzed using qualitative content analysis according
to Mayring (2021). We transcribed the 19 audiotaped interviews and added them to the
software program QCAmap. The interviews ranged in length, from 75 words up to 3893
words with a mean of 1200 words (SD = 1174). On average, the interviews of the animal-
assisted condition (1558 words, SD = 1338) were twice as long as the interviews of the active
control group (708 words, SD = 712).

We developed the category system inductively by coding manifest contents. Coded
were sentences, sequences of sentences, sequences of words, and single words. We counted
multiple statements, but not numerous recalls of a specific exercise within an interview
question. In addition, we decided not to code responses to interview question number six,

because it was apparent that the answers were partly due to social desirability. We also did
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not count statements following an additional input of an interviewer, which occurred a few
times in both conditions. After coding 50% of the material, the categories were revised.

Once the material was coded entirely, two researchers discussed each category and
coding until a consensus was reached. In addition, one researcher coded all of the material a
second time after six weeks to test the discrepancies between the first and second coding
process, respectively the stability of the developed system (Mayring, 2021). We adapted and
modified the category system by merging categories where there were not enough codings,
such as “intervention too short” or “intervention as duty” to “dissatisfaction organizational
aspects”. In addition, we deleted categories whose content was not directly related to the
research questions such as “premorbid experiences with meditation” or “premorbid
experiences with animals”.

To examine interrater reliability, an independent student from another university
coded all the material. Based on the final category system with 25 categories, the student was
trained by coding four of the 19 interviews together with the first coder. Given the nominal
data and the two coders, we decided to calculate Cohen’s Kappa. We solved the problem of
having coded not only whole sentences but also word sequences and single words by setting
1 for coding the a specific category and 0 for coding another category. This procedure
resulted in a mean Cohen’s Kappa of 0.95 (range 0.83 t0.1.00), indicating an excellent

agreement.

Findings
Sample Characteristics
Table 1 presents the baseline demographics and sample characteristics of the patients
who participated in the follow-up interview. The baseline demographics and characteristics

did not differ significantly between the two groups.

Table 1

Baseline Demographics and Sample Characteristics

AA-MSCBI MSCBI Statistics
(n=11) (n=28)

Age

Age in years, M (range) 41.91 (26 — 47.88 (27 — Difference =5.97, C1 =-7.09
66) 64) to 19.02, p =0.35

Gender, N (%)

Male 7 (63.6) 7 (87.5)
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AA-MSCBI MSCBI Statistics
(n=11) (n=28)

Female 4(36.4) 1(12.5) Difference = 0.24, C1 =-0.65
to 0.18, p =0.24

Marital status, N (%)

Single/living alone 6 (54.5) 5(62.5) Difference = 0.08, CI1 =-0.59

Married/living together 5(45.5) 3(37.5) t0 0.43,p=0.75

Highest education, N (%)

Basic (compulsory and secondary 4(36.4) 6 (75.0) Difference = 0.39, C1 =-0.87

school/apprenticeship) t0 0.09, p=0.11

Secondary (college/university) 7 (63.6) 2 (25.0)

Premorbid psychological difficulties, N (%)

Yes 3(27.3) 2 (25.0) Difference = 0.02, C1 =-0.43

No 8(72.7) 6 (75.0) to 0.48, p=0.92

Psychological treatment, N (%)

Current 6 (60.0) 4 (50.0) Difference = 0.28, CI =-0.64

Past 2 (20.0) 1(12.5) to 1.19, p=0.53

Current and past 2 (20.0) 3(37.5)

Not specified, missing ¢ 1 0

Rehabilitation setting, N (%)

Residential 7 (63.6) 6 (75.0) Difference =0.11, C1 =-0.59

Semi-residential/ambulant 4(36.4) 2 (25.0) t0 0.37, p=0.62

Diagnosis, N (%)

TBI 5(45.5) 4 (50.0) Difference = 0.05, C1 =-0.56

Non-TBI 6 (54.5) 4 (50.0) t0 0.47,p =0.86

Time

Time since injury (month), M (SD) 4.09 (2.17) 4.38 (2.45) Difference = 0.28, C1 =-1.96
to 2.52,p=0.79

Cognitive impairment

MoCA, M (SD) 25.09 (2.51) 24.38(2.33)  Difference=0.72, Cl1 =-3.10
to 1.67, p =0.54

Psychological characteristics

GSI pre-treatment, M (SD) 0.65 (0.50) 0.29 (0.21) Difference = 0.36, C1 =-0.72
to 0.01, p = 0.053

Affection for animals, M (SD) 5.82 (0.41) 4.87 (0.99) Difference = 0.94, C1=-1.64
to-0.25, p=0.11

Owner of a pet, N (%)

Yes 5(45.5) 4 (50.0)
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AA-MSCBI MSCBI Statistics
(n=11) (n=218)
No 6 (54.5) 4 (50.0) Difference = 0.05, C1=-0.56
t0 0.47, p=0.86

Note. AA-MSCBI = animal-assisted psychotherapeutic mindfulness- and self-compassion-
based group intervention; MSCBI = standard psychotherapeutic mindfulness- and self-
compassion-based group intervention; N = number of patients. % = percentage of patients; M
= mean; SD = standard deviation. 7B/ = traumatic brain injury; Non-TBI = non-traumatic
brain injury; MoCA = Montreal Cognitive Assessment; GSI = Global Severity Index of the
Brief Symptom Inventory reflexing patients’ general psychological distress; ¢ = not included

in analysis.

Categories

Table 2 gives an oversight of the 25 categories which were developed inductively and
summarized in the five main categories “Exercises”, “Interpersonal context”, “Changes”,
“Challenges”, and “Animals”. The interviews of the animal-assisted MSCBI and the standard
MSCBI differed in the frequencies with which categories were mentioned. Table 3 compares

both conditions within the entire category system and the counted frequencies.

Table 2
Inductively Developed Categories, Selection Criteria and Examples of Each Category

Category Selection Criteria Examples

Exercises

Mindfulness exercise Remembers a specific mindfulness o  “We always did a listening
exercise or the mindfulness meditation at the beginning, or we
exercises in general. always listened to what was going

on in the outside world.”

e  “Then that with the senses, the
hearing, smelling, ... then with the
tapping.”

e  “Then the body scan.”

e “The leading of each other’s hands
without communication.”

Self-compassion Remembers a specific self- e “...and not trying to beat yourself
exercise compassion exercise or the self- up.”
compassion exercise in general. e ... paying attention to yourself and

maybe thinking about what’s going
on or how you feel.”
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Category

Selection Criteria

Examples

Exercises in general

Exercise with
animals

Interpersonal context

Remembers specific sequences of
the sessions. Or remembers
concepts and theories. Or
remembers the exercise material.
Or remembers the stimulation
story. Recall does not include
elements of

e Mindfulness exercise

e Self-compassion exercise

e Exercise with animals

Recalls a specific exercise with
animals or the exercises with the
animals in general.

e “It has always been a quiet
welcome, an arrival...”

e “Ican’t reproduce everything, but
there is a sheet in the folder...”

e “Yes, Dropbox, we were given the
opportunity to download it. Then
you can listen to it again on your
iPhone or at home on your
computer.”

e  “And then there was one extreme
impression that the story left on me,
and that was the one with the coffee
beans.”

e “With the goats, we have been
outside, and I think put food on the
ground.”

o “Where we once walked with the
horses in a circle, and then with the
rope, once left long and then left
short, very short and then so middle
and then the perception, what do |
feel or how did I feel, how do 1
perceive myself, how do I perceive
the horse, how do I perceive us, how
is it better for him, for me, for both.”

e “It’s been the first time I got to work
so intensively with animals, and
with different animals.”

Connectedness
therapy group

Interaction with
therapist

Remembers feeling being part of
the therapy group. And/or
remembers feeling accepted and
valued by therapy group and fellow
patients. And/or reports a good
atmosphere in the therapy group.

Recalls a personal interaction with
a therapist and/or positive
influential impressions of
therapists.

e “The feeling of being in a group and
share even the worst things, so just
not to be alone.”

e “I think, we’ve grown pretty close
as well.”

o  “I felt well understood in a difficult
moment.”

e  “And also, for example, this
calmness that has always been there
or this atmosphere somehow.”

e  “Afterward, Mrs. P. came and
calmed me down so much.”
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Category

Selection Criteria

Examples

Involving family

Fellow patient

Has involved family or friends in
therapy by sharing experiences and
knowledge.

Remembers a specific fellow
patient. Recall does not include
elements of

o Connectedness therapy group

e “And also Mrs. K., who really gave
such calm and security, I will never
forget that.”

o “lalso told Mrs. K. about this app.”

e “When I came home and said I had
walked with sheep, of course
everyone had to laugh.”

e “When I told them at home what we
had experienced, ... no one laughed
at me, on contrary, they thought it
was cool.”

e “It had quite an effect on my
mother. She found it totally
interesting... I left the folder on the
kitchen table, and she read it and
found it really great, and it’s
something that we always talk about
together.”

e “He’s a horse fan, after all, and you
could really see there that he was
one with the horses.”

e  “The information from the
participants had been interesting for
me, like the emotional world of
different patients”

Changes
Change within Recalls positive change within e “I can still remember the listening
session sessions. meditation and how my perception

Change over
intervention

Recalls a positive change during
the intervention.

changed as well.”

e “Alot of times I’ve gone in with...
been nervous or had anxiety or
something, and always come out of
there positive, at ease.”

e “After the first two sessions |
thought, this is not for me at all, and
then I didn’t really feel like it. But
after that I have to say, I appreciated
it very much.”

e  “In the beginning, a bit of duty
because | was already outside. But
afterwards, pleasantly important.”



AA-MSCBI

12

Category

Selection Criteria

Examples

Change mindfulness

Change self-
compassion

Change daily life

Continued practicing

No change

Self-perceived positive change in

mindfulness since the intervention.

Self-perceived positive change in
self-compassion since the
intervention.

Self-perceived positive change in
feeling, behavior, and/or attitudes
since the intervention. The recall

does not include elements of

e Change within session

e Change over intervention

e Change mindfulness

¢ Change self-compassion

e Continued practicing

Has continued to practice
mindfulness and/or self-
compassion after the rehab stay.
And/or regularly recalls valuable
inputs since the end of the
intervention.

Has not noticed any changes since
the intervention.

e  “Just being a little more mindful of
yourself...”

e “I would say this study has just
brought me back a little bit of
serenity.”

e  “I can somehow better keep my
distance from unpleasant situations.
I can categorize them as they are.
They are there, but sometimes you
just can't change it. Then you
shouldn't get terribly upset about it
but find a solution that is feasible.”

e “I’'m being friendlier with myself.”

e  “And I think, I can also deal with
myself a little better this way, more
patiently.”

e “Simply that you pay a little more
attention to yourself and give
yourself time and rest.”

e  “In the meantime, I am much, much
more alive. I can mingle with people
and participate in life.”

e “... That you can get something
positive out of it and take the
beautiful things in your heat. And
can refresh yourself on those, ...
This I had before, but. Not yet as
felt pronounced as thanks to this
study.”

e “That you are basically in a better
mood.”

e  “The breathing technique I still need
quite often.”

e  “And listening meditation, the
perception of sounds, I also try to
use that every now and then.”

o “Talso did that with the coffee
beans.”

e ... but that it should still have an
effect on me now, that’s difficult to
believe.”
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Category

Selection Criteria

Examples

Not continued
practicing

Challenges

Did not continue to practice
mindfulness and/or self-
compassion after the intervention.

e “No, | haven’t done anything, I have
to be honest.”

Acquired brain
injury

Dissatisfaction
organizational
aspects

No memory

Animals

Talks about the brain injury and/or
related difficulties such as
limitations, symptoms, stresses,
examinations, and therapies.
And/or struggles with fate.

And/or remembers past illnesses or
injuries.

Reports difficulties or expresses
critic or regret regarding context
and/or conditions of the
intervention.

Does not remember.

When they said brain tumor, I

thought, okay, that’s it, ciao life.”

e “Staying at the rehab is not exactly
what [ had in mind for 2018.”

e “...Ilimagined it would be easier to

get back into the daily routine.”

e  “Mrs. K. had a dropbox and with
that I was totally overwhelmed at
the beginning.”

e “In the end it really became a duty
for me...”

e  “The cold room sometimes... it was
too cold for me sometimes...”

o “We did a lot, that’s all I can
remember.”

Positive emotion
through animal

Interaction with
animal

Had or has positive emotions
through contact with animals
within the intervention.

Recalls a personal interaction with
a specific animal of the rehab. Or
makes a comment about the
human-animal relationship in
general.

e “Ilike goats so much; it made me
feel so happy afterward.”

e  “And I think that’s been the most
beautiful moment I’ve had.”

e “The goats were fun too. They’re
relatively smart... laughs.”

e ... all the images come in my mind
now, what I have experienced. And
it’s a very happy feeling, very
beneficial.”

e “So, I do very fondly think back to
the moments I spent with Cindy,
with the mule. I was very
comfortable with her and very
attracted to her and spent much time
petting her and grooming her.”

e “The second time I had the feeling
that the one horse — it is now a bit
conceited — had recognized me and
then came with the head so a bit
trusting.”
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Category

Selection Criteria

Examples

Animal as model

Peace and relaxation
through animal

Animals at the
Rehab

Nature

Aspects of model learning. E.G.,
transfers behavior or perceived
experiences of animals to self or
other people.

Has found peace and/or relaxation
through the animals within the
intervention and/or the exercise
with the animals.

Remembers the animals of the

rehab in general. Recall does not

include elements of:

e Positive emotion related to
animal

e Interaction with animal

e Animal as model

e Peace and relaxation through
animal

e Exercise with animals

Remembers being outside and/or
has enjoyed nature within the
intervention.

“Yes, I think in general a better
understanding of animals in such a
small animal zoo. And how to
behave towards mini pigs.”

“I’m doing exactly what I don’t
want to do to this goat, which I
don’t like myself either.”

“Where we were outside with the
pigs and looked at what effects
stress has.”

“That’s impressive with the animals,
how they can behave with each
other and bash each other’s heads in,
bambam, and then they run apart
again, and then it’s forgotten again.
So not resentful at all and how
quickly that happens with animals.”

“Yes, for me all the interactions
with the animals were very
enjoyable and relaxing.”

“And it certainly gave a certain
calmness, mainly because we were
working with the animals at that
time.”

“Like in therapy, you get a horse,
and then you’re off and walking.
And so, one just came to calm.”

“I remember all the animals.”

“The animals of course, which were
around us all the time.”

“The goats and chickens too.”

“Then you got outside for a
change.”

“Doing something outside, being
outside, could also be taken as a
positive situation.”
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Table 3
Overview of the Entire Category System and the Counted Frequencies

Category AA-MSCBI (n=11) MSCBI (n = 8)

Absolute N of % of Absolute N of % of

Count Patients Patients Count Patients Patients

Exercises

Mindfulness exercise 38 9 82 32 6 75
Self-compassion exercise 2 2 18 2 1 13
Exercises in general 10 6 55 7 4 50
Exercise with animals 69 11 100 0 0 0
Interpersonal context

Connectedness therapy group 24 9 82 3 2 25
Interaction with therapist 13 7 64 2 2 25
Involving family 18 7 64 6 4 50
Fellow patient 7 4 36 7 3 38
Changes

Change within session 4 3 27 2 1 13
Change over intervention 4 3 27 0 0 0
Change mindfulness 18 7 64 4 3 38
Change self-compassion 9 5 46 2 2 25
Change daily life 21 7 64 2 2 25
Continued practicing 28 10 91 7 3 38
No change 2 2 18 3 3 38
Not continued practicing 1 1 9 3 3 38
Challenges

Acquired brain injury 16 6 55 24 4 50
Dissatisfaction organizational aspects 12 6 55 8 4 50
No memory 0 0 0 7 4 50
Animals

Positive emotion through animal 32 10 91 0 0 0
Interaction with animal 14 5 46 0 0 0
Animal as model 11 4 36 0 0 0
Peace and relaxation through animal 7 5 46 0 0 0
Animals at the Rehab 9 6 55 0 0 0
Nature 7 3 27 0 0 0
Total 376 121

Note. AA-MSCBI = animal-assisted psychotherapeutic mindfulness- and self-compassion-
based group intervention; MSCBI = standard psychotherapeutic mindfulness- and self-

compassion-based group intervention; Absolut Count = absolute frequency; N of Patients =
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number of patients who made a statement; % of Patients = percentage of patients who made a

statement.

Exercises

Patients of both groups mentioned mindfulness- and self-compassion-based exercises
at about the same frequency. Patients in the animal-assisted MSCBI recalled animal-assisted
exercises just as often and, thus, twice as many exercises overall (see Figure 1). As shown in
Table 3, every patient in the animal-assisted MSCBI recalled at least one animal-assisted
exercise, whereas mindfulness- and self-compassion-based exercises in both groups were not

recalled by every patient.

Figure 1

Recalled Exercises

m Exercises without Animals Exercises with Animals

140

120

100

80

60

40

Frequency of Statements

20

AA-MSCBI MSCBI

Note. AA-MSCBI = animal-assisted psychotherapeutic mindfulness- and self-compassion-
based group intervention; MSCBI = standard psychotherapeutic mindfulness- and self-
compassion-based group intervention; Exercises without Animals = categories “mindfulness
exercises”, “self-compassion exercises”, and “exercises in general”. For this figure, the
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Interpersonal Context
As shown in Figure 2, memories of or experiences with people involved in the study

differed between the patients of the two conditions. Patients in the animal-assisted MSCBI
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were likelier to report a sense of connection with the therapy group. Over 80% of the patients
in the AA-MSCBI said that they felt connected with the therapy group, accepted by the
therapy group, or appreciated the atmosphere in the therapy group. In contrast, only 25% of
the standard MSCBI felt this way (see Table 3). Patients in the animal-assisted MSCBI also
talked more frequently about personal interaction with a therapist or involving their families,

for instance, by telling them about their experiences with the animals.

Figure 2
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Note. AA-MSCBI = animal-assisted psychotherapeutic mindfulness- and self-compassion-
based group intervention; MSCBI = standard psychotherapeutic mindfulness- and self-
compassion-based group intervention. For this figure, the frequency of the standard MSCBI

group (n = 8) was extrapolated to the sample size of the AA-MSCBI group (n = 11).

Changes

As shown in Figure 3, patients in the animal-assisted MSCBI were more likely to
report having continued mindfulness- and self-compassion practice after the intervention than
patients in the standard MSCBI. In the animal-assisted MSCBI 91% of the patients reported
at least once having continued practicing after rehab. In contrast, only 38% of the patients in
the standard MSCBI did (see Table 3). Furthermore, patients in the animal-assisted MSCBI
mentioned more changes in mindfulness, self-compassion, and aspects of daily life than those

in the standard MSCBI.
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Figure 3
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group (n = 8) was extrapolated to the sample size of the AA-MSCBI group (n = 11).

Challenges

As shown in Figure 4, patients in the animal-assisted MSCBI spoke less about their
acquired brain injury and associated limitations. Both groups mentioned dissatisfaction and
difficulties with the external conditions and terms of the intervention with similar frequency.
Most of the reported problems with organizational aspects might be related to the acquired
brain injury, such as difficulties finding the building, finding the walk to the facility too long,
finding the room too cold, having troubles with data storage, finding it difficult to read the
questionnaires, perceiving the noise from the street as too loud, and lack of concentration.
Apart from this, one patient with the standard MSCBI felt that the study was an unpleasant
duty, and one patient in the animal-assisted MSCBI mentioned difficulties with a pig. One
patient of each condition found the study too short and would have liked to continue. Table 3
shows that 50% of the patients of the standard MSCBI answered at least once they could not
remember. In contrast, none of the animal-assisted MSCBI patients reported difficulties

remembering the exercises or contents of the study.
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Figure 4
Challenges and Difficulties

m AA-MSCBI =MSCBI

35
30

25

Frequency of Statements

w

Acquired Brain Injury Dissatisfaction Organizational No Memory
Aspekts

Note. AA-MSCBI = animal-assisted psychotherapeutic mindfulness- and self-compassion-
based group intervention; MSCBI = standard psychotherapeutic mindfulness- and self-
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group (n = 8) was extrapolated to the sample size of the AA-MSCBI group (n = 11).

Animals

As shown in Figure 5, patients in the animal-assisted MSCBI reported various
memories and experiences with the animals. Positive emotions related to the animals were
recalled most frequently by 91% of the patients (see Table 3). The patients remembered
positive, impressive, and beautiful moments with the animals in which they had fun, were
happy, felt pleasure, were delighted, and comforted. Some patients also talked about an
individual interaction with a specific animal, experiencing an animal as a model, or finding
peace and relaxation through the animals.

Figure 5
Experiences With Animals
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Discussion

This qualitative analysis of the follow-up interviews revealed differences in the
statements between the patients in the animal-assisted MSCBI and those in the standard
MSCBI. Patients in the animal-assisted MSCBI reported more often that they continued
practicing and perceived changes in mindfulness, self-compassion, and daily life. Across all
interview questions, on average, patients in the animal-assisted MSCBI made more
statements and gave more detailed responses than those in the standard MSCBI. Thus,
patients who took part in the animal-assisted MSCBI recalled twice as many exercises as
those in the standard MSCBI. No patient in the animal-assisted MSCBI responded that they
could not remember, while half of the patients in the standard MSCBI at least once were
unable to answer an interview question due to lack of memory. A current pilot study suggests
that animal-assisted therapy in neurorehabilitation can improve long-term episodic memory
in patients with acquired brain injury by increasing positive emotions and confidence through
the presence of an animal (Theis et al., 2020). Therefore, the authors tested the degree to
which patients could remember therapy sessions with and without animals. As a further part
of their mixed-methods approach, Theis and colleagues (2020) conducted a qualitative
content analysis with inductive category formation whose findings were similar to those of
the present study. As in our study, the most frequently mentioned category study was
“positive emotions related to an animal”. These findings are consistent with previous

research, which has shown that the presence of an animal can lead to higher levels of



AA-MSCBI 21

happiness in patients with mental illness (Sahebalzamani et al., 2020), more fun in children
with severe neurological impairments (Hediger et al., 2020), and increased mood in patients
with acquired brain injury (Hediger, Thommen, et al., 2019). It is also known that school
dogs help children focus attention, concentrate (Hediger & Turner, 2014), and reduce stress
(Meints et al., 2022), aspects that are essential for learning new content. The induction of
positive emotions by animal-assisted therapy could help bring patients into a state where
learning and, thus, change are possible. Positive emotions related to animals could have been
an important factor helping patients to encode, consolidate, and retrieve the exercises. A good
recall may have led patients to continue practicing and, as a result, experience more
significant changes in mindfulness, self-compassion, and in daily life.

Compared to patients in the standard MSCBI, patients in the animal-assisted MSCBI
mentioned relational aspects more frequently. They reported feeling connected with and
accepted by the therapy group and having involved their family, for instance, by telling them
about their experiences with the animals. Patients in the animal-assisted MSCBI also
remembered personal aspects of their relationship with the therapist more often. Furthermore,
some patients in the group with animal assistance reported having found peace and relaxation
through the animals. Previous research has shown that engaging animals in therapy improved
social behavior in patients with dementia (Wesenberg et al., 2019; Yakimicki et al., 2019)
and psychiatric disorders (Peluso et al., 2018), autism (Hill et al., 2019), and acquired brain
injury (Hediger et al., 2019). Kiinzi and colleagues (2022) found that animal-assisted
psychotherapy helps patients with an acquired brain injury to feel more secure, accepted, and
comforted within therapy sessions. As the analysis of the follow-up interviews in the present
study suggests, animal-assisted therapy could have activated patients’ soothing system
according to Gilbert’s affect regulation theory (2014). The soothing system is associated with
affection, protection, trust, and satisfaction. These feelings are associated with attachment
aspects and might have been caused by the release of oxytocin. As a neuropeptide, oxytocin
is thought to decrease anxiety and aggression, lead to empathy, and promote social bonding
between domesticated animals and humans (Herbeck et al., 2017; Kirsch, 2005). This also
corresponds with a recent study suggesting an association between increased bonding
hormones and trust behavior (Tolomeo et al., 2020). Contact with the animals may have
triggered the release of bonding hormones in the patients and made them more open and
receptive to interpersonal relationships with involved individuals. These neurobiological
processes could also be responsible for the reported peace and relaxation through animals by

some patients. In this way, animal assistance may have indirectly fostered the establishment
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of a safe and trusting environment, in which negative and threatening emotions are possible
and allowed. This is crucial for the emotional processing of difficult or traumatic experiences
and emotional consequences such as with an acquired brain injury. Improved emotional
processing of the acquired brain injury and associated fate during rehabilitation stay could
also explain why the patients in the animal-assisted MSCBI were more likely to report
positive changes and less likely to report aspects of their brain injury and associated
limitations.

As mentioned, compared with the patients in the standard MSCBI, patients in the
animal-assisted MSCBI referred to their brain injury and related limitation less often. Patients
who participated in the present study suffered from depressive and anxiety symptoms and had
difficulties adjusting to the brain injury. Primarly, depressive symptoms often go hand in
hand with maladaptive self-focus and self-rumination (Watkins & Teasdale, 2004).
According to Neff (2003), over-identification, self-judgment, and isolation are incompatible
with the originally Buddhist concept of self-compassion. Therefore, it is not surprising that
training in mindfulness and self-compassion can reduce symptoms of depression, anxiety,
and PTSD (Luo et al., 2021; Wilson et al., 2019). Positive emotions related to animals and
the sense of connectedness and acceptance by the therapy group may have counteracted self-
focus and over-identification, as both are not possible simultaneously. Connectedness with
others, such as fellow patients, can also help to realize personal suffering as part of human
life that is not unique to them alone. A perception Neff (2003) refers to as “common
humanity” and which contrasts with isolation. In the present study, the animal assistance in
psychotherapy might have been helpful for the patients to rediscover their connection to
themselves by having positive emotions through animals and feeling connected to involved
people.

The most frequently reported category related to the animals was “positive emotion”.
Thereby patients reported positive, impressive, and beautiful moments with the animals in
which they had fun, were happy, felt pleasure, were delighted, and comforted. The design of
this study made it difficult to establish a close relationship with a specific animal because
patients interacted with many different animals. Although around half of the patients in the
animal-assisted MSCBI made a statement about an interaction with a specific animal, it
cannot be assumed that aspects of attachment alone were responsible for the positive
emotions. The attachment theory and bonding hormones (Ainsworth, 1978; Rockett & Carr,
2014), however, cannot fully explain why some people experience positive emotions without

having a relationship to an animal, such as just looking at and observing an animal they have
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never seen before. In research, most theories that are discussed in this regard focus on
evolution. For example, it has been suggested that positive emotions related to animals we do
not have a close relationship with could be caused by the common history of humans and
domesticated animals that dates back 10’000 years (Herbeck et al., 2017). Another theory is
the biophilia hypothesis which is described as an innate affiliation with nature in general
caused by aspects of human evolution (Gullone, 2000). The biophilia hypothesis could be in
line with the statements about having enjoyed the nature of a few patients in the animal-
assisted MSCBI. It is possible that positive emotions toward animals with whom we do not
have a close relationship could represent a form of evolutionary and genetic preparedness.
As the statements of some patients suggest, in certain respects, animals may perhaps suit as
models, perhaps for mindfulness and self-compassion. This may be for several reasons:
animals live in the present, do not think about the past, and do not worry about the future.
They do not judge, do not feel insufficient, are authentic, take care of their own needs, can
cope with stress, and have healthy interactions with other beings. The research in this field is
still very limited and thus far, there have not been any studies found that have explicitly
investigated this topic.
Limitations, Strengths, and Future Directions

This qualitative study has clear limitations. Due to the qualitative approach and the
small and heterogeneous sample, the findings cannot be generalized and should be taken with
caution. The personal and non-anonymous interviewing method may have fostered aspects of
social desirability and influenced the responses. Some interviewers were tempted to help the
patients to answer the questions. Although we did not count statements following an
additional input of an interviewer, it cannot be excluded that these inputs have influenced the
answers to the following questions. Furthermore, one interview question had to be deleted
because it was apparent that the answers were partly due to social desirability. In future
studies with neurological patients suffering from severe impairments, the interviewer should
be aware not to help the patients. Also, social desirability should be considered when
developing the interview questions and during the interview itself. Overall, the procedure of
face-to-face interviews was preferable for this sample because some patients would have
been overwhelmed by answering the questions independently and in writing. Since the
present investigation was part of a larger trial (Kiinzi et al., 2022), some limitations refer to
both studies. The MSCBI cannot be directly compared with standard mindfulness- and self-
compassion-based programs because the treatment protocol was adjusted to the needs of

patients with acquired brain injury (Kiinzi et al., 2022). For a group of patients who are at
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very high risk for developing mental disorders (Eliasen et al., 2021; Fakhoury et al., 2021;
Iljazi et al., 2020; Medeiros et al., 2020), a nevertheless appropriate approach, and at the
same time a strength of the study (Kiinzi et al., 2022). In the original study with 31
participants, a significant difference in the sample characteristic “affection to animals” was
found. The authors hypothesized that this might have impacted the results of their study. The
difference was not significant in the 19 patients who participated in the follow-up interview
of the present study. Due to the inclusion criteria “willing to work with animals”, it can be
assumed that all patients who participated in this study liked animals. In future studies on
AAT, it might be helpful to reconsider this inclusion criterion so that randomization can
additionally be stratified by “affection for animals”. In addition to asking about affection for
animals, the patients were asked whether they had pets. For future studies, assessing
premorbid experiences with animals would be reasonable because a farmer or a patient who
rode horses may have a more substantial relationship to the animals used for the study than a
pet owner.

The positive impact of animal assistance on memory and learning allows promising
prospects and should also be investigated further and more precisely. Moreover, animal-
assisted therapy and its impact on interpersonal relationships need research. Especially in
patients with post-traumatic life experiences and an absence of trust in humans, animal
assistance could be of great therapeutic value. It may also be interesting to find out if animal-
assisted therapy decreases rumination and self-focus in patients with depressive symptoms,
maybe by positive emotions related to the animals or improved social connectedness.
Furthermore, the therapeutic suitability of animals as a model for mindfulness and self-
compassion could represent a new field of research. It must be assumed that animal-assisted
therapy does not bring benefits to every person and in every life circumstance. Further
research should investigate for which people and under which circumstances animal
assistance is appropriate. For patients with severe illnesses, such as acquired brain injury and
comorbid psychological symptoms, animal-assisted therapy particularly incorporating
mindfulness- and self-compassion-based training can be of considerable therapeutic help.
Conclusion

The findings of the present qualitative study revealed differences between the animal-
assisted MSCBI and the standard MSCBI. It can be confirmed that animal assistance evokes
positive emotions and probably has beneficial effects on learning and memory. The improved
learning and memory may explain why patients in the animal-assisted MSCBI were more

likely to report having continued practicing the mindfulness- and self-compassion-based
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exercises and therefore were more likely to report changes in mindfulness, self-compassion,
and daily living. This may also explain why the patients in the animal-assisted MSCBI
answered the interview questions at greater length and in far greater detail. Our study
confirms that integrating animals into therapy can positively influence social involvement
and social connections. This may be caused by neurobiological processes and could be
responsible for feelings of safety, comfort, acceptance, ease, and indirectly gratefulness and
motivation, as found in the study of Kiinzi and colleagues (2022). Compared to the animal-
assisted MSCBI, patients in the standard MSCBI were more likely to talk about their
acquired brain injury and associated limitations. It is conceivable that the inclusion of animals
reduced self-focus and fostered positive emotions, connectedness, and common humanity. In
this way, animals can help patients with acquired brain injury and comorbid psychological
disturbances to rediscover the connection to themselves and other human beings, and thus
substantially improve their quality of life. The present study’s findings integrate well with
existing research on animal-assisted therapy in neurorehabilitation and provide suggestions

for further research.
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Appendix A

Interview Questions

Part I; Narrative introduction

1. What do you remember about the study?
2. Are there specific experiences you had within the study or small things you still think

back to today?

Part II: Memories of the study

3. Which exercises can you still remember?
4. Are there any positive situations about the study that you remember fondly?

5. Are there any negative situations about the study that you do not like to think back to?

Part III: Balance sheet

6. How important were the sessions for you in your weekly therapy program?

7. Did you continue to practice specific exercises after the program ended?

8. Did those around you notice any changes in you since the study? If yes, which ones?
9

What influence do the experiences of the study have on you today?

Appendix B
Cohen’s Kappa for the 25 Subcategories

Category Cohen’s Kappa SD CI

Mindfulness exercise 0.976 0.014 0.948 to 1.003
Self-compassion exercise 1.000 0.000 1.000 to 1.000
Exercises in general 1.000 0.000 1.000 to 1.000
Exercise with animals 0.991 0.009 0.975 to 1.008
Connectedness therapy group 0.938 0.036 0.866 to 1.008
Interaction with therapist 0.931 0.048 0.836 to 1.026
Involving family 0.938 0.036 0.866 to 1.008
Fellow patient 0.931 0.048 0.837 to 1.026
Change within session 1.000 0.000 1.000 to 1.000
Change over intervention 0.888 0.111 0.670 to 1.106
Change mindfulness 0.952 0.033 0.887 to 1.018
Change self-compassion 0.867 0.076 0.717 to 1.016

Change daily life 0.832 0.058 0.718 t0 0.946



AA-MSCBI

Category Cohen’s Kappa SD CI

Continued practicing 0.970 0.021 0.929 to 1.011
No change 0.908 0.091 0.729 to 1.087
Not continued practicing 0.856 0.142 0.577to 1.135
Acquired brain injury 0.987 0.013 0.960 to 1.013
Dissatisfaction organizational aspects 0.948 0.037 0.876 to 1.020
No memory 1.000 0.000 1.000 to 1.000
Positive emotions through animals 0.933 0.033 0.868 to 0.998
Interaction with animal 0.962 0.038 0.888 to 1.036
Animal as model 1.000 0.000 1.000 to 1.000
Peace and relaxation through animal 1.000 0.000 1.000 to 1.000
Animals at the Rehab 0.946 0.053 0.843 to 1.051
Nature 1.000 0.000 1.000 to 1.000
Mean 0.950
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