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Abstract
Background: Many former inmates recidivate, resulting in high costs for societies worldwide. Evidence based
treatment practices may not work in prisons, due to detainees’ lacking motivation, impaired well-being, and an
unsafe group environment. One attempt to improve social group climate and well-being is the use of Prison-based
Animal Programs (PAP). Using a quasi-experimental design, the aim of the current study is to examine the
effectiveness of one such PAP in the Netherlands: Dutch Cell Dogs (DCD).
Methods/Design: Participants (N = 256) from 12 justice centers, including psychiatric, juvenile and adult facilities,
will be recruited. Half of the sample (n = 128) will receive DCD training after voluntarily signing up (intervention
group); The other half (n = 128) will be recruited to participate in the research and receive treatment-as-usual (TAU/
Ccomparison group). Factors related to psychosocial functioning (e.g., self-esteem, empathy, self-control, life
satisfaction, attention) and general therapeutic factors (i.e., therapeutic alliance, treatment motivation), expected to
contribute to treatment success, will be assessed to measure the effectiveness of DCD. In addition, behavioral
problems will be measured as well as recidivism rates. Questionnaires and neuropsychological tests will be
employed to measure aforementioned outcome variables. Moreover, physiological data, based on heart rate and
cortisol measures, will be collected to provide insight into the functioning of participants’ physiological stress
response and to determine whether stress reduction occurs over time. Multimethod data collection will occur at
pre-training (T1), at 1-month (halfway training/T2), at 2-months (end training/T3), and 6-months after the end of the
training (follow up/T4).
Discussion: This is the first study to examine the effectiveness of a widely implemented PAP in the Netherlands.
Challenges associated with conducting the proposed study are typical for practice based research in correctional
settings (e.g., a demanding workload of staff, lack of motivation to participate in research). Study results on the
effects of a PAP will have an impact on inmates, justice centers, and municipalities across the Netherlands.
Trial registration: Retrospectively registered. The Netherlands National Trial Register TC = 6894.
Keywords: Dutch cell dogs (DCD), Prison based animal Program’s (PAP), Treatment, Cortisol, Judicial care
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Background
Recidivism after incarceration is high, with reconviction
rates ranging from 20 to 59% within two years after imprisonment [1]. Although various treatments are available
in correctional facilities to reduce the risk of recidivism,
few such interventions have proven effective. In their goal
to effectively reduce the risk of recidivism, therapeutic approaches in the last decade increasingly focus on general
therapeutic factors that may help interventions to be
effective. These general factors include treatment motivation, the therapeutic alliance, and the social climate in
correctional facilities [2]. It is unclear, however, whether,
and to what extent, a focus on these general factors
contributes to positive treatment outcomes [3].
One method to make detainees more responsive and
receptive to treatment is the use of Animal Assisted
Interventions (AAI). AAIs have been associated with
improved outcomes in four areas: autism spectrum
symptoms, medical difficulties, emotional well-being,
and behavioral problems [4]. Interaction with animals is
believed to have beneficial effects in various ways. It is
supposed to improve attachment relationships, provide
the opportunity to be altruistic and caring, offer support
in the form of ‘someone to talk to’, and may function as
an opportunity to develop social capital [5]. Research on
dog-owner interaction specifically also points at
increased social interactions, as encounters with familiar
and unfamiliar people become easier when accompanied
by a dog [6]. In addition, Holbrook and colleagues stated
that the attachment relationship with a dog makes
people in general more open to improving and starting
relationships with others [7]. Furthermore, interaction
with dogs has been associated with physiological
changes. Dotson and Hyatt showed that the company of
a dog lowers blood pressure and diminishes stress [6].
Lower stress levels have been associated with a decrease
in antisocial behavior [8]. Beetz and others showed a
decreased heart rate in juveniles when interacting with a
dog [9]. In sum, previous research suggests that interacting with animals has various positive consequences,
which provides the framework for AAIs.
One form of AAI is the Prison-based Animal Program
(PAP), in which animals are used to increase well-being
and stimulate positive behavioral change of detained
juveniles and adults. In the United States (US), animals
most commonly used in PAPs are dogs. In this context,
PAPs with various approaches and goals are often
small-scale and serve a heterogeneous group of
detainees. As a result, establishing effectiveness is complicated [5, 10, 11]. Nevertheless, the few studies that
have been conducted in this area show positive results.
Furst concluded that detainees experienced a connection
with their training dogs after a short period of time [11].
Moreover, they felt responsible for and were empathetic
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towards their dogs and trusted the animals. Jasperson
found that contact and collaboration among detainees
and between detainees and group workers became easier
in the presence of an animal, which improved group
climate [12]. Fournier and colleagues demonstrated that
the use of a PAP in the US resulted in increased
self-control and less offenses [13]. The latter finding is
consistent with findings by Lai, who showed a decrease
in registered recidivism for detained juveniles who participated in a training program with asylum dogs [14].
Cooke and Farrington conducted a meta-analysis on
PAPs in the US [10]. They included 10 studies that
quantitatively evaluated PAPs, and found significant
mean effects sizes for reductions in externalizing (i.e., recidivism, behavioral infractions, self-control) and internalizing (i.e., self-esteem, depression, self-efficacy, well-being)
behavioral problems. In sum, the studies that have been
conducted suggest that PAPs tend to have positive effects
on detainees, and therefore may be an important contributor to successful rehabilitation.
Even though the results on the benefits of human-dog
interaction and PAPs seem promising, findings have to be
interpreted with caution. Many published evaluations of
PAPs included small sample sizes without a control group.
Some publications also had methodological limitations
such as the use of instruments with unknown validity and
reliability estimates [10, 15]. High-quality studies, conducted in a prison-based context, can provide insight into
the functioning and effects of PAPs, and assist with the
development of evidence-based practices. More research
is urgently needed, because it has not kept up with the rise
in popularity of PAPs worldwide [15].
To our knowledge, the study introduced in this protocol is the first to evaluate a PAP in a controlled manner,
using a large sample size (N = 256) and including psychological, behavioral, and physiological outcome measures. It aims to examine the effectiveness of Dutch Cell
Dogs (DCD), an 8-week training program in which detainees train asylum dogs. The DCD program has been
carried out in the Netherlands since 2009, in various correctional facilities across the country. It targets both
detained juveniles as well as adult offenders, including inmates with severe psychiatric problems. The overall objective of DCD is to create a win-win situation for two groups
that have been placed outside society: detainees and asylum
dogs. As with other PAPs, the assumption is that inmates –
by training the behaviorally challenging dogs – acquire
skills that are essential to mental health, such as
self-esteem, empathy, social behavior, and self-control.
In the Netherlands, dogs sometimes are kept as a
guardian dog, but in most cases they live in the houses
of families as pets. Dogs are usually treated as family
members and often a warm affectionate bond between
the dog and family is established [16]. Based on AAI,
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human-dog interaction, and PAP research, DCD participation is hypothesized to improve general therapeutic
factors (i.e., therapeutic alliance, treatment motivation)
[6, 7], diminish anxiety and stress levels [9, 17], and
reduce behavioral incidents in correctional settings and
overall recidivism [14]. By decreasing anxiety and stress
levels, detainees are believed to become less impulsive
and experience more self-control [9]. These hypotheses
are tested in a quasi-experimental study with assessments at pre-training (T1), one-month after the start of
the training (halfway training/T2), two-months after the
start of the training (end training/T3), and a follow up
assessment six-months after the completion of the DCD
training (follow up/T4). Research questions are:
1) To what extent is participation in the DCD training
associated with an increase in psychosocial (i.e., selfconfidence, empathy, self-control, self-reported stress,
life satisfaction, social behavior) and physiological
(i.e., reduction in basal cortisol levels and increase in
heart rate variability) functioning in addition to
general therapeutic factors (i.e., therapeutic alliance,
treatment motivation)?
2) To what extent are potential changes in
psychosocial and physiological functioning, as well
as general therapeutic factors, associated with a
higher treatment success ratio?
3) To what extent does the DCD training result in a
decrease in internalizing (i.e., anxiety and
depression) and externalizing (i.e., aggression and
incidents) behavioral problems and recidivism?

Methods/Design
Study setting and eligibility criteria

This evaluation employs a quasi-experimental study design
to determine the effects of a DCD training program on detainees. This study and its amendments have been approved by the Ethical Committee of the University of
Amsterdam (2015-CDE-6363). If applicable, future amendments will be sent to the Ethical Committee for approval.
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This study will be performed in the Netherlands,
where 8019 adult and 426 juvenile detainees resided in
respectively 24 general and 7 juvenile justice centers in
2016 [18]. Psychiatric justice centers also housed 1374
adult detainees in 2016. This type of center retains
adults with psychiatric and/or developmental difficulties,
who committed a serious offense and have a high recidivism risk [19]. Detainees can participate in this study
when DCD is offered at their justice center between
2017 and 2018. Table 1 displays the correctional facilities
that take part in the study, ordered by type of setting (juvenile, psychiatric adult, general adult).
The experimental group consists of participants who
expressed motivation and are selected to take part in the
DCD training. The same inclusion criteria that are used
for DCD training participants are applied to the comparison group, which are 1) that detainees are physically
able to participate in the training and strong enough to
walk a dog, 2) that they are sufficiently sensitive in play
and interaction with the dog, regardless of potential
medication use, to ensure safety of the detainees and the
asylum dogs; in order to prevent bite incidents and aggression, 3) duration: detainees remain in the correctional facility for at least two months after the start of
the training. The comparison group is selected from the
remaining detainees, who follow treatment-as-usual
(TAU) in the justice centers, but cannot or do not currently want to partake in a DCD training.
A complicating factor for recruitment of participants
for the study is the relatively low number of detainees
per facility applying for the DCD program, ranging
between six to ten detainees. DCD training groups consisting of six client-dog dyads are considered optimal;
therefore, randomly assigning the potential participants
to the experimental and comparison group would result
in training groups that are not sufficiently filled. Due to
these sampling difficulties, a quasi-experimental design
is employed instead of the preferred Randomized Controlled Trial (RCT). We are dependent on the clinical
staff in correctional facilities and DCD to recruit

Table 1 Participating justice centers, organized by type of facility
Type of justice center

Name of justice center

Juvenile justice center

Den Hey Acker, Breda
De Hartelborgt, Spijkenisse
De Hunnerberg, Nijmegen
JJI Veenhuizen, Veenhuizen

Psychiatric justice center – adult population

De Rooyse Wissel, Oostrum
De Woenselse Poort, Eindhoven
Oostvaarderskliniek, Almere

Justice center – adult population

PI Zuyderbos, Heerhugowaard
PI Achterhoek, Zutphen
PI Almelo, Almelo
PI Lelystad, Lelystad
PI Nieuwersluis, Utrecht
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participants for the training group, as well as the comparison group. In both groups, changes in the program,
for example drop out of detainees and/or asylum dogs
will be carefully registered.
Participant recruitment

DCD trainers inform the principal investigator (PI/first
author) about new training dates, and provide contact
information of staff dedicated to facilitate DCD in the
correctional facilities and trainings locations. Thereafter,
the PI establishes contact with the justice centers and
sets up a meeting to explain the study’s purpose, procedure, and study participants’ rights. Correctional facilities
are then invited to participate in the study. To recruit
participants for the experimental group, the PI is present
during the intake of DCD, where DCD informs potential
participants what to expect of the training. At this time,
the PI also informs the detainees in a short and comprehensible manner about the objectives of the study, what
participating in the study entails, and about the societal
and scientific importance of the study. To recruit participants for the comparison group, convenience sampling
will be employed. Flyers will be distributed in the correctional facilities with information about the study and
compensation offered for participation. In addition, the
researchers will actively recruit participants by presenting the study to detainees in the correctional facilities.
Participants are eligible for the comparison group when
they meet the inclusion criteria of DCD as specified in
the section on eligibility criteria. The staff at justice centers also play a key role in assisting with participants’ recruitment, as they are generally more known to (and
trusted by) the detainees, and the first ones to provide
more detail about DCD and the research. If the DCD
participants come from a department that specializes in,
for example, a specific type of offender (e.g., sexual offenders) or specific care offered (e.g., psychiatric care), the
comparison group will be selected from the same department. Unfortunately, probability sampling methods cannot be employed for this study as a relatively low number
of participants apply for DCD, thereby excluding random
group assignment and a waiting list control group.
After a detainee has expressed interest in participating
in the study to the staff of the correctional facility, he or
she will be invited to a meeting with the researchers.
The following topics will be discussed during this meeting:
voluntary participation, guaranteed anonymity, actions
taken to ensure confidentiality, contact information of PI
in case questions come up, and compensation for study
participation. Informed consent will be obtained, and participants receive a copy of the informed consent form.
Study participants will receive a small stipend or gift, as
determined by the correctional facilities, as an appropriate
reward and motivator for taking part in the research.
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Examples of rewards are shower gel, phone cards, candy
for youth participants, and prison store credit. Once
enrolled in the research, the PI and research assistants will
give their best efforts to ensure participants remain in the
study upon completion. Examples of these efforts
include: 1) establishing a successful working alliance
with research participants, 2) scheduling assessment times
in collaboration with participants, and 3) increasing rewards for research participation at follow-up.
Sample size

Per four-month period, DCD aims to train four to six
groups. This would result in 48 to 72 participants per
four months. The objective is to include 128 DCD training participants and 128 comparison group participants.
In approximately two to three years, this goal should be
achieved. The goal is to sample 128 juvenile and 128
adult participants (each group containing 64 DCD and
64 comparison group participants) to allow for separate
analyses that will provide insight into the workings of
DCD for each subsample. This sample size was based on
a priori power analysis that illustrated that a sample size
of N = 128 would allow for a medium effect size (.25) to
be detectable, given a power of .80 and an alpha of .05.
Study condition
Experimental treatment: Dutch Cell Dogs training

The DCD training is a program in which detainees train
asylum dogs for two months, twice a week, for two
hours per day. The dogs are in the justice centers for the
duration of the session and return to the asylum when
the training for that day is over. The learning principles
of operant conditioning form the basis of the training, in
which only positive reinforcement with the help of a
clicker and rewards for the dog are used. The aim of
DCD is to stimulate the resocialization of both detainees
and shelter dogs [20]. Detainees train shelter dogs so
that they become more adoptable. In Dutch shelters,
dogs generally only receive the basic care (i.e., food and
walks) and do not receive additional (socialization) training. DCD intents to make previously ‘unadoptable’
dogs adoptable by providing a basic training with the
help of detainees, resulting in a placement rate of approximately 95% [20].
Participation in the DCD training requires responsibility and dedication; therefore a detainee is eliminated
from the training program if one session is missed without a valid reason. Likewise, when the asylum dog displays unsafe behavior to other dogs or people, i.e., falling
out by barking, the detainee receives a yellow card. Two
yellow cards make one red card, which again means
elimination from the training. Finally, detainees are
expelled when substance use is shown during regular institutional check-ups, and after expressing or causing
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severe forms of aggression and incidents. The training
consists of four phases, described in Table 2. In addition
to following the DCD training, participants in the experimental group may or may not follow
treatment-as-usual (TAU) offered at the respective correctional facilities.
Comparison group: Treatment-as-usual

Participants in the comparison group either receive TAU
at their respective justice centers or choose not to partake in therapy. TAU in justice centers in the
Netherlands can include (but is not limited to) the following: Schema-Focused Cognitive Therapy, Multisystemic Therapy, Psychotherapy, Occupational Therapy,
and/or the Liberman Addiction Module.
Data collection

Data collection will be carried out by the PI and trained
research assistants (i.e., students and recent graduates)
at four separate time points: at pre-training (T1),
one-month after the start of the training (T2), at the end
of the training (T3), and a follow up assessment six
months post-training completion (T4). Research assistants will be extensively trained prior to data collection.
Table 3 displays the outcome measures that will be utilized to assess the effectiveness of DCD at different time
points. Data will be collected by using various methods:
questionnaires, interviews, neuropsychological tests, and
physiological assessments of the autonomic nervous system. In addition, official judicial data will be requested
from the Dutch Ministry of Justice in order to determine
recidivism rates of study participants. Participants will
also be requested to provide self-report data on offenses
via an email survey.
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Data collection will take place in a quiet room in the respective correctional facilities. One assessment will last for
approximately 60 to 90 min. Participants will be presented
with the questionnaires and neuropsychological tests on a
computer screen that is placed approximately 50 cm in
front of them. The questionnaires selected have been developed or successfully used in an adolescence and
(young) adult population; therefore they are appropriate
for the current study. The adolescent version of a questionnaire is provided to the participants in the juvenile
justice centers, as specified in the next section. Additionally, reading assistance is offered to all participants at the
start of the first assessment to ensure the comprehensibility of the questionnaires. In order to minimize potential
strain caused by the research and to ensure reliability of
research responses, participants will be closely monitored
and offered to take breaks whenever deemed necessary.
The assessment program will be run by a program called
‘Presentation’. Demographic information such as name,
date of birth, ethnicity, offense type, recidivism risk, psychiatric diagnosis, treatment followed during training, living circumstances, school level, etc. will be obtained
through file analysis (at post-intervention) and a
self-report questionnaire.
Outcome measures
Psychosocial functioning

The following indicators of psychosocial functioning will
be assessed: self-esteem, self-control, (self-reported)
stress levels, life satisfaction, withdrawn behavior, and
attention ability. Self-esteem will be assessed by using
the Dutch version of the Rosenberg’s Self Esteem Scale
(RSES) [21, 22]. The scale consists of 10 items to be answered on a 4-point Likert scale ranging from 1 = totally
disagree to 4 = totally agree.

Table 2 Training content of the four phases
Training phase

Training content

One: The intake
Three days prior to first training
session

The DCD trainer explains principles underlying the training. Detainees are introduced to behavioral expectations
during training; detainee chooses whether he/she wants to participate. If yes, the detainee is matched with an
asylum dog (who has already undergone a behavioral test). The DCD trainer matches a shelter dog to a
detainee based on observations during the intake, taking into consideration the safety of the dog and detainee
at all times. The DCD trainer is not aware of the diagnoses and the offenses of the detainees. The dog-detainee
matched is solely based on observations during the intake.

Two: The dog training: in theory
and in practice
Week 1–7

Training content is taught prior to each session. Detainees take notes in training diaries. Examples of training
topics: teaching the dog desired behavior and how to respond to basic commands, taking care of the dog, and
relaxation by playing. Detainees learn to recognize, interpret, and anticipate body language, emotions and
behaviors of the dog. Extra attention is paid to learning how to understand and handle dog aggression.

Three: Graduation day.
Week 8

The training ends with a celebratory ‘graduation’ day: detainees and their dogs demonstrate what they have
learned to those interested (e.g., the group leaders of the detention center, family members, staff of the asylum
centers). Detainees receive a certificate from the director of the correctional facility, in presence of their guests.
They also receive a framed picture of ‘their’ dog and a t-shirt.

Four: Evaluation
One month after training
termination.

Detainees meet with DCD trainer to evaluate training experience. They are invited to provide feedback and
various topics are discussed (i.e., anecdotes of training experience, the experience of saying goodbye to the
dog). Detainees are also updated on the current living situation of the dog they trained (i.e., has the dog found
a new home).
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Table 3 Variables’ instruments and sources
Outcome

Variable name

Instrument

Time of
assessment

Variable type

Source

Demographic
variables

Demographics

File analysis Questionnaire

T1 & T3

Moderator

Files, detainee

Psychosocial
functioning

Self-esteem

RSES

T1, T2, T3, T4 Outcome

Detainee

Self-control

BSCS, APSD-SR Impulse Control subscale, T1, T2, T3, T4 Outcome
Emo go/no go task

Detainee

Self-reported stress levels

PSS

T1, T2, T3, T4 Outcome

Detainee

Life satisfaction

SWLS

T1, T2, T3, T4 Outcome

Detainee

Withdrawn behavior

ASR withdrawn subscale

T1, T2, T3, T4 Outcome

Detainee

Attention

ASR/YSR attention subscale, Emo go/no
go task

T1, T2, T3, T4 Outcome

Detainee

Empathy

BES

T1, T2, T3, T4 Outcome

Detainee

Emo film clip

T1

Emotional processing

Emo go/no go task

T1, T2, T3, T4 Outcome

Detainee

Heart rate variability

T1, T2, T3, T4 Moderator &
outcome

Detainee

Cortisol

T1, T3, T4

Detainee

PARA

T1, T2, T3, T4 Outcome

Treatment motivation

ATMQ

T1, T2, T3

Outcome

Detainee

Responsivity to treatment

IFTE

T1, T3

Outcome

Staff

Attachment relationship
detainee - asylum dog

PBS

T2, T3

Outcome

Detainee
intervention group

Training appreciation

Structured interviews

T1, T2, T3, T4 Outcome

Detainee
intervention group

Anxiety & depression

ASR/YSR anxious/depressed subscale

T1, T2, T3, T4 Outcome

Detainee

Aggression

ASR aggression subscale

T1, T2, T3, T4 Outcome

Detainee

Incidents

File analysis

T3

Outcome

Files

Recidivism

Official judicial data, & email survey

T4

Outcome

Researcher &
detainee

Personality
functioning

Callous traits

ICU callous-unemotional traits subscale

T1, T3, T4

Moderator

Detainee

Personality difficulties

PID-5-BF-NL

T1, T3, T4

Moderator &
outcome

Detainee

Response style

Social Desirability

SDS

T1

Moderator

Detainee

Emotional
functioning

Physiological stress ANS-functioning
response
Stress
Therapeutic factors Therapeutic alliance

Training factors

Behavioral
problems

Self-control will be assessed by using the Dutch Brief
Self Control Scale (BSCS) [23, 24]. This instrument consists of 13 items to be answered on a 5-point Likert scale,
ranging from 1 = strongly agree to 5 = strongly disagree.
Moreover, the Impulse Control subscale of the Antisocial
Process Screen Device – Self Report (APSD-SR) will be
used to assess an additional aspect of self-control: the ability to control impulses [25]. This subscale consists of 5
items to be answered on a 3-point Likert scale, ranging
from 1 = very untrue to 3 = very true. As an additional
measure of participants’ ability to inhibit behaviors, the
emotional go/no go task will be used. For the current
study, the emotional go/no go task as described by Iria,
Barbosa, and Paixao [26] and Schulz and colleagues [27]
was adapted. Participants will be presented with a

Moderator

Moderator &
outcome

Detainee

48-picture set representing faces, each depicting one of
four emotions (i.e., fear, anger, sadness, and neutral), during four blocks. In each block, participants will be asked
to respond (‘go’) to a target emotion (sadness, anger, fear
or neutral) and inhibit their response to the other emotions (‘no go’). For each block, a different target emotion
will be randomly selected [27]. The majority of pictures
presented in each round will be go-signals (75%), thereby
creating a tendency for people to react (press ‘go’) to the
presented pictures. Due to this inclination to respond, the
number of commission errors (i.e., wrongly responding to
a ‘no go’) and reaction time for commission errors give
insight into participants’ behavioral inhibition [26, 27].
Self-reported stress level will be assessed by using a
Dutch translation of the Perceived Stress Scale (PSS)
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[28]. This instrument consists of 10 items to be answered on a 5-point Likert scale, ranging from 1 = never
to 5 = very often.
Life satisfaction will be assessed by using a Dutch
translation of the Satisfaction With Life Scale (SWLS)
[29]. This instrument consists of 5 items to be answered
on a 7-point scale, ranging from 1 = completely disagree
to 7 = completely agree.
Withdrawn behavior will be assessed by using the
Dutch version of the Withdrawn Syndrome subscale of
the Adult Self Report form (ASR) [30]. This subscale
consists of 9 items to be answered on a 3-point Likert
scale, ranging from 1 = not at all to 3 = often.
The ability to sustain attention will be assessed by
using the Dutch version of the Attention subscale of the
Adult and Youth Self Report forms (ASR/YSR) [30, 31].
The YSR will be used for participants in juvenile correctional facilities, whereas the ASR will be administered to
adult participants. The subscale consists of 15 ASR items
and an additional six items for the YSR version. Questions are to be answered on a 3-point Likert scale, ranging from 1 = not at all to 3 = often. In addition, the
aforementioned emotional go/no go task will also give
insight into the attentive ability of participants. Omission
errors (missing a ‘go’ signal) will be calculated for each
participant and provide a measure of attention [26, 27].

Emotional functioning

Empathy and emotional processing will be assessed as indicators of emotional functioning. Empathy will be measured by using two instruments. The Dutch version of the
Basic Empathy Scale (BES) is used and consists of 20
items to be filled out on a 5-point Likert scale ranging
from 1 = totally disagree to 5 = totally agree (Van Langen,
Stams, Van Vught: Dutch validation of the basic empathy
scale, unpublished). The BES provides a cognitive and
affective empathy score [32]. In addition, empathy is measured by using empathy-eliciting film clips. In this task,
participants will be shown a short, emotional, film-clip,
depicting a sad scene, where a boy fails at selection training for a soccer tournament [33, 34]. To assess participants’ ability to identify the emotion of the boy,
understand his emotion given the context, and share the
boy’s experience of the emotion to some extent, follow up
questions will be asked after the display of the short film
clip. Participants are asked to identify the boy’s emotion
by selecting one emotional cartoon out of six options (sadness, happiness, anger, fear, surprise, and a neutral face)
and rate the intensity of this emotion. The same questions
are asked of participants own emotions; responses are
considered empathic when there is an overlap between
the observed (of the boy) and experienced (of the participant) emotion [33, 34]. Heart rate is also measured during
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the display of the film clip, as this can help differentiate
between sympathy and personal distress [33].
The emotional go/no go task mentioned above will be
used as an additional measure to assess participants’
emotional processing ability to identify (negative) emotions. The differences in reaction time and the number
of commission errors across the four emotional conditions (i.e., neutral, sad, angry, scared) provide an indication of participants’ ability to process and identify
negative emotions (i.e., sad, angry, scared) [26, 27].
Physiological stress response

As an index of the functioning of the autonomic nervous
system, heart rate, heart rate variability, and basal cortisol levels will be measured. Prior to the start of the assessment, participants will be connected to an ECG
amplifier, developed by the Physiological Research Lab
of the University of Amsterdam. Their heart rate will be
continuously measured throughout the assessment. At set
times, participants will be presented twice with a
three-minutes, relaxing, film clip of aquatic sea life to measure resting heart rate [35]. Heart rate variability will be calculated of each participant based on their resting heart rate
during the relaxing film clips. Additional information on
participants’ physiological stress response, more specifically
the functioning of their hypothalamus-pituitary-adrenal
axis, will be collected in the form of non-invasive neuroendocrinological cortisol measurements. Saliva samples of the
participants will be collected to assess their Cortisol Awaking Response (CAR) according to the CAR method,
whereby participants will leave saliva on a salivette upon (1)
awakening; (2) 30 min after awakening; (3) 60 min after
awakening. Salivettes will be stored at − 25 degrees Celsius
in a secured freezer at the University of Amsterdam. Cortisol concentrations will be measured with electrochemiluminescence immunoassay (ECLIA), a sensitive method for
measuring cortisol with a lower detection limit of 0,
5 nmol/l [8].
Therapeutic setting factors

The therapeutic alliance with the group social worker or
participants’ mentor is assessed with the Psychological
Availability and Reliance on Adult instrument (PARA)
[36]. This instrument consists of 19 items with a 4-point
Likert scale, ranging from 1 = disagree to 4 = agree.
Treatment motivation is measured using the shortened
version of the Adolescent Treatment Motivation Questionnaire (ATMQ) of Van der Helm [37]. This instrument consists of 11 items to be answered on a 3-point
Likert scale, ranging from 1 = true to 3 = not true.
Responsivity to treatment is assessed using the Instrument for Forensic Treatment Evaluation (IFTE). This instrument is filled in by staff members of justice centers
(i.e., group workers, therapists, mentors) and asks their
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assessment of 22 observational behavioral items that
reflect detainees’ protective behaviors, problematic behaviors, and resocialization skills, thereby providing an
indication for treatment responsivity. Items are rated on
a 17-point scale with five general anchor points (i.e.,
none, rarely, sometimes, often, always) that describe the
frequency of the behavior. Raters can also pick scores in
between the anchor points to allow for the detection of
behavioral changes over a short amount of time [38].
Training related factors

The attachment relationship between the detainee and
the asylum dog is measured using the Pet Bonding Scale
(PBS) (Angle: Utilization of the pet bonding scale to
examine the relation between human/companion animals bond and self-esteem in pre-adolescence, unpublished). The PBS was slightly adjusted from its original
version as the word ‘pet’ was replaced by ‘dog.’ The PBS
consists of 25 items to be answered on a 3-point Likert
scale, ranging from 1 = never to 3 = always.
Other measurements to study the training process include qualitative data obtained from the diaries of the
detainees (i.e., they write a diary fragment each training
session). Additionally, brief, structured interviews will
take place at the end of each assessment at T1-T4 to assess participants’ training experience. This interview is
specifically designed to detect the factors that make the
training program unique and it provides important information that might be missed by the quantitative
instruments.
Emotional and behavioral problems

Internalizing problems: anxiety and depression are measured using the ASR and YSR subscales anxious/depressed (ASR/YSR). These subscales consist of 18-items
to be answered on a 3-point Likert scale, ranging from
0 = never to 2 = often/always [30, 31].
Externalizing behavior problems: aggression is measured using the aggressive behavior subscale of the ASR
and YSR. This subscale consists of 15 (ASR) and 17
(YSR) items to be answered on a 3-point Likert scale,
ranging from 0 = never to 2 = often/always [30, 31].
Incidents (i.e., fights, weapon possession, drug use) at
the prison before and during the training are tracked by
means of file analysis. This information is requested
from the correctional facilities post-intervention (at T3).
Official judicial data will be requested by the Dutch
Ministry of Justice in order to determine the recidivism
rates. Additionally, detainees will be asked to provide
self-report data on offenses via email at follow up.
Personality functioning

Participants’ personality functioning will be assessed by
using the Dutch translation of the Personality Inventory
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for DSM-5 – Brief Form (PID-5-BF-NL) [39]. It assesses
the Alternative Model of Personality Disorder (AMPD),
as presented by the DSM-5, which includes five trait dimensions: Negative Affectivity (NA), Detachment (De),
Antagonism (An), Disinhibition (Di), and Psychoticism
(Ps) [40]. This instrument consists of 25 items, to be answered on a 4-point Likert scale, ranging from 0 = very
false or often false to 3 = very true or often true.
In addition, participants’ callous traits will be assessed
using the callous-unemotional traits subscale of the Inventory of Callous-Unemotional Traits (ICU) (Frick:
The inventory of callous-unemotional traits, unpublished). This subscale consists of 24 items to be answered on a 4-point Likert scale, ranging from 0 = very
false to 3 = always true.
Response style

To assess participants’ response style and their tendency
to answer questions in a socially desirable manner, the
Dutch translation of the Social Desirability Scale will be
used (SDS) [41]. This instrument consists of 15 items to
be answered with 1 = true or 2 = false.
Data management

Upon receiving the written informed consent forms of
detainees, an individual research number will be
assigned to each participant. This number will be used
on questionnaires and all other research materials (e.g.,
saliva salivette sets) to ensure anonymity and protect
participants’ privacy. Participants’ identifying information (i.e., name, date of birth) will be stored in a password secured file that is only accessible to the PI and
the research assistants of the project. Furthermore, all
data will be stored in a secured cabinet in a locked room
at the University of Amsterdam. The PI will oversee that
data is stored and managed in a protected, de-identified,
manner, adhering to the Dutch Personal Data Protection
Act. Finally, study results will be reported anonymously.
Data analyses

Before conducting the analyses, missing data will be
addressed using multiple imputations [42]. The research
questions will be answered using ANCOVA’s, with
experimental condition as factor (DCD versus comparison) and the outcome variables (i.e., psychosocial and
general therapeutic factors, physiological functioning,
and behavioral problems) on post-test as dependent variables. Potential differences in outcome variables at
pre-test between the experimental (DCD) and comparison group will be included as covariates in the analyses.
In addition, we will examine whether there are systematic differences between the groups on factors expected
to influence the outcome variables (e.g., other treatments
received, participants’ general functioning in the facilities
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prior to the intervention). Potential differences will also
be controlled for in the analyses. To determine whether
the DCD training contributes to a difference in recidivism, Cox regression analyses will be conducted to determine whether the survival curve of detainees in de DCD
training program is different from the comparison
group. To determine whether there is a difference between experimental and control group in the number of
offences committed, analysis of variance will be used. In
these analyses, the following variables will be included as
covariates: medication use, age, gender, race, severity/
type of crime, substance abuse, prison sentence, and
psychopathology.

Discussion
The proposed research is the first study in the
Netherlands to examine the effectiveness of DCD, a PAP,
in terms of improving psychosocial functioning of
detainees, reducing their emotional and behavioral problems and recidivism, and stimulating factors that may
enhance detainees’ treatment success. Despite the growing popularity of PAPs worldwide, research into its
effects on detainees has been scarce and often lacking in
quality [15]. The current study provides a unique opportunity as it intends to evaluate a PAP on a large-scale,
including a control group from the different correctional
facilities where DCD is offered. Moreover, a multimethod
approach, encompassing neuropsychological and physiological measurements, will be used to evaluate the training
in a pre-post design with assessments at multiple time
point, including a follow up at 6-months after the end of
the training.
Despite the importance of shedding light on the functioning of PAPs, there are several challenges associated
with conducting the current program evaluation of
DCD. First of all, conducting research in correctional
facilities is generally challenging: detainees depart or get
replaced; high staff turnover and workload make staff
not always sufficiently motivated for research. Moreover,
the staff is generally not very familiar with research [43].
Detainees might not always be motivated to participate
in research either, as they are frequently asked as a subject of study. However, clinical practice itself (i.e., DCD)
has requested the current program evaluation and as
their relationship with the correctional facilities is positive, the expectation is that effective collaboration
between all involved parties will follow suit. This has
also been the case in a previous, smaller-scale, research
project between DCD, justice centers, and the University
of Amsterdam. In addition, the university will commit to
establish and maintain an effective working relationship
with its community partners. For example, the PI will
stay in frequent contact and offer support whenever
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necessary, as a good relationship between researchers
and staff members is expected to be essential for conducting successful research in these ‘real life’ correctional
settings [44]. Moreover, cooperation of management of
correctional facilities is expected as they have expressed
interest in the evaluation of DCD. If proven effective,
evaluation results might open doors to additional funding
opportunities that enables leadership of justice centers to
offer more DCD trainings in their respective facilities.
An important limitation of the proposed study protocol, is that a quasi-experimental design is employed
instead of the preferred RCT, thereby significantly increasing the risk of systematic biases. Unfortunately,
conducting a RCT is impossible due to the low number
of applicants for DCD in the correctional facilities.
Potential differences between the intervention and comparison group at pre-test will be rigorously examined
and controlled for by including them as covariates in the
analyses. Even though a RCT cannot be employed, the
proposed study is believed to be an improvement compared to previous research on PAPs because of its large
sample size, control group, mixed method design, and
inclusion of various outcome variables [15].
The proposed research project is expected to have an
impact on a governmental level in the Netherlands, as
from 2015 onward Dutch municipalities are responsible
for all forms of youth services, including the implementation of child protection services and youth rehabilitation. Moreover, municipalities are responsible for the
aftercare of juveniles and adults who re-enter in society
after incarceration. Therefore, they are interested in
innovative methods and interventions that may positively affect detainees’ psychosocial functioning, behavioral problems, and treatment outcomes, to ultimately
help give people tools to successfully reintegrate after a
period of incarceration. Thus, the proposed study provides a unique opportunity to examine the functioning
of a PAP in correctional facilities across the Netherlands.
If proven effective, it may be an innovative way to positively influence shelter dogs, detainees, and vicariously
society at large.
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