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Prison-based Dog Programs (PBDPs) are used in correctional facilities to decrease recidivism and improve social-emotional 
functioning. The aim of this meta-analysis was to provide an overview of the effectiveness of PBDPs, accounting for the 
potential influence of study, program, and sample characteristics through moderator analyses. We included 11 manuscripts, 
seven published and four unpublished, yielding 93 effect sizes (N = 3,013). Eight studies were quasi-experimental and three 
were randomized controlled trials. The overall effect of PBDPs was significant and small (d = 0.153, 95% confidence inter-
val [CI] = [0.026, 0.281]), and may have been somewhat inflated by possible publication bias, while study quality was 
generally low. Moderator analyses showed that the overall effect was largely driven by the small-to-medium effect of PBDPs 
on recidivism (d = 0.414, 95% CI = [0.153, 0.676]). It is therefore concluded that PBDPs may be a promising intervention 
to reduce recidivism, although more (robust) research is needed.

Keywords: Animal-Assisted Intervention; correctional facilities; multi-level meta-analysis; Prison-based Dog Programs; 
primary and secondary outcomes

introDUction

A variety of intervention and diversion programs exist in correctional facilities that 
aim to reduce criminal recidivism, such as vocational training, education programs, sub-
stance abuse interventions, and treatment of mental health problems (Tripodi et al., 
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2011; Wilson et al., 2000). One popular relatively new and underexplored intervention 
that might positively contribute to rehabilitation is the Prison-based Animal Program 
(PAP). The most commonly used animals in PAPs are dogs, that is, Prison-based Dog 
Programs (PBDPs; Furst, 2006; Jasperson, 2013). The aim of the present meta-analysis 
was to examine the effectiveness of PBDPs in reducing criminal recidivism and improv-
ing social-emotional functioning of people convicted of a crime, while testing to what 
extent study, program, and sample characteristics moderate the outcome of the 
program.

Even though there is not one prevailing theory that explains the working mechanisms of 
PBDPs, several have been proposed building on the abundance of research supporting 
(therapeutic) benefits of the human–animal interaction (Mercer et al., 2015). Human–animal 
contact has psychosocial as well as physiological benefits, such as reducing stress and pro-
viding social support (Barker & Dawson, 1998; Barak et al., 2001; Berget et al., 2008; 
Brooks et al., 2013; Friedmann et al., 1980; Nimer & Lundahl, 2007; Prothmann et al., 
2006). Therefore, companion animals have a long history of being incorporated in the care 
for those with physical and psychiatric illnesses (Furst, 2006; Leonardi et al., 2017). When 
focusing on the working mechanisms of PBDPs, dogs in particular are viewed as catalysts 
for change because they respond directly to what they observe, either positive or negative, 
providing people with instant behavioral feedback that might motivate them to critically 
self-assess and learn new (emotional regulation) skills (kruger et al., 2004). Effective emo-
tion (e.g., anger) regulation has been identified as a dynamic criminogenic need, which is 
therefore considered to be a promising intermediate target to help reduce criminal recidi-
vism (Andrews et al., 2006).

In addition, individuals in correctional facilities may become attached to the dog, 
which may be a new and healing experience that may help them cope with stress. Using 
an animal as a secure base may also make those who are incarcerated more receptive to 
the therapeutic impact of PBDPs (Jasperson, 2010). Moreover, attachment to the dog may 
generalize to relationships with humans; which may ultimately help in the process of 
developing more positive relationships with others who have parted from a criminal life-
style (Holbrook et al., 2001; Jasperson, 2010), thereby potentially contributing to a pro-
tective factor for criminal recidivism: relationships with prosocial peers (Andrews et al., 
2006).

Several types of PBDPs exist (e.g., Grommon et al., 2018; Jasperson, 2013). One of these 
is the dog-training program (DTP), in which individuals who are incarcerated train asylum 
dogs, equipping them for adoption (i.e., community service design), or train dogs to become 
assistance dogs for people with disabilities or mental health problems (i.e., service animal 
socialization program; Furst, 2006). Assisting the dog or the community may help people 
perceive themselves as someone who can take responsibility and do good for others, thereby 
conforming to the rules and expectations of society, which has been shown to be associated 
with desistance, because it helps build an alternative, “anticriminal” identity (Andrews 
et al., 2006; Hill, 2016). Moreover, taking responsibility and caring for the dog are skills 
believed to generalize to other life domains (e.g., work) and relationships with humans, 
thereby improving overall social-emotional functioning and aiding the rehabilitation pro-
cess (Humby & Barclay, 2018).

DTPs are the most common form of PBDP in the United States and Australia (Furst, 
2006; Humby & Barclay, 2018). However, dogs are also incorporated into therapeutic 
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interventions in correctional facilities in the form of Animal-Assisted Interventions (i.e., 
AAI) or Animal Assisted Therapy (i.e., AAT) to facilitate the achievement of therapeutic or 
educational outcomes (Contalbrigo et al., 2017; Furst, 2006; Jasperson, 2013; Nimer & 
Lundahl, 2007). In AAI/T’s, the interaction between dog and patient is controlled to serve a 
therapeutic purpose best achieved through exposure to the animal (Leonardi et al., 2017; 
Mercer et al., 2015; Nimer & Lundahl, 2007). The contact between dogs and participants in 
AAI/Ts is generally guided by a professional to facilitate the achievement of preset thera-
peutic goals. For example, a dog might facilitate a pleasant and safe atmosphere in stressful 
environments, such as correctional facilities, to make attendants more receptive to group 
therapy. DTPs differ from AAI/Ts in that their purpose is not to exclusively serve a thera-
peutic aim. Rather a substantial focus of DTPs is directed toward the training and future 
well-being of the dogs, without employing the therapeutic techniques that are used in AAI/
Ts. Nevertheless, DTPs may contribute to rehabilitation by strengthening the bond to soci-
ety (adherence to social norms and expectations) and improving psychological functioning 
(Hill, 2016; Leonardi et al., 2017).

In the last decades, the popularity of PBDPs—and community service DTPs in particu-
lar—has been rising worldwide (Britton & Button, 2005; Mulcahy & McLaughlin, 2013). 
Not only have these programs become popular in correctional facilities, they also generally 
receive positive attention from the public and media because of their outward appeal of con-
necting two groups that are both isolated from society (i.e., shelter dogs and people in 
prison; Britton & Button, 2005; Mulcahy & McLaughlin, 2013). Findings of studies that 
have examined the effectiveness of PBDPs highlight positive effects, such as improved 
physical and emotional health, reduced prison misconduct, and an enhanced sense of 
responsibility and self-control (e.g., Leonardi et al., 2017; Mercer et al., 2015). However, 
many studies have relied solely on qualitative data and anecdotal reports of the effective-
ness of PBDPs.

Cooke and Farrington (2016) conducted a first meta-analysis on DTPs exclusively, which 
synthesized the (quantitative) research findings on this type of PBDP up until 2014. They 
found a large and significant effect (Cohen’s d = 0.78) of DTPs on externalizing outcomes 
(including recidivism, aggression, self-control, and institutional infractions), and a small 
positive effect (Cohen’s d = 0.24) on internalizing outcomes (Cooke & Farrington, 2016). 
Unfortunately, studies with a quasi-experimental or randomized controlled trial (RCT) 
design were generally lacking, compelling Cooke and Farrington to also include studies 
without a control group.

Recently, efforts have been made to evaluate PBDPs more rigorously. For example, Hill 
(2018) conducted a large, retrospective study on the effectiveness of DTPs on postrelease 
recidivism in Florida, and found that the likelihood of re-arrest within 1 year decreased. In 
addition, an RCT by Seivert et al. (2016) of an AAI for juveniles failed to show an improve-
ment in behavioral functioning. These and similar research advances in the field warrant an 
updated, more stringent overview of the effectiveness of PBDPs, including both DTP and 
AAI/T, comparing their effectiveness for improving social-emotional and behavioral func-
tioning. The current meta-analysis therefore assessed the effectiveness of all types of PBDPs 
that build on the benefits of dog–human interaction, including only quasi-experimental and 
RCT studies. We formulated no a priori hypotheses about the overall effectiveness of PBDPs 
because previous research showed conflicting findings.
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A three-level meta-analytic model was chosen for this study over more traditional 
meta-analytical approaches used previously because it allows for the inclusion of multi-
ple effect sizes from the same study (Lipsey & Wilson, 2001; Van den Noortgate et al., 
2013). Therefore, all relevant information about the effectiveness of PBDPs could be 
derived from research (Assink et al., 2015). Moreover, this type of analysis enables the 
examination of both within and between study, sample, and intervention characteristics as 
potential moderators, thereby gaining new insights in what works for whom under the 
studied conditions. For example, it can be examined whether the effect of PBDPs is larger 
for programs with a different approach (e.g., AAI vs. DTP) or longer duration, and to 
what extent study quality and participants’ age moderate the effects. To our knowledge, 
previous research on PBDPs has not examined the potential role of sample and interven-
tion characteristics on the program’s effectiveness. Therefore, moderator analyses were 
exploratory.

Overall, the present meta-analysis provided new insights into the effectiveness of PBDPs, 
aiming to create a more robust scientific foundation for future research. The current meta-
analysis added to the previous meta-analysis by Cooke and Farrington (2016), increasing 
knowledge on the effectiveness of PBDPs by (a) only including studies with a control group 
(i.e., reducing extraneous and temporal threats to validity); (b) examining the effects of a 
broader scope of PBDPs that have been implemented in correctional facilities (as opposed 
to DTPs alone); (c) applying a three-level random-effects model that allows for the inclu-
sion of multiple effect sizes from the same study; and (d) examining to what extent study, 
sample, and intervention characteristics influenced the effectiveness of PBDPs. In sum, we 
assessed the overall effectiveness of PBDPs in terms of improving social-emotional func-
tioning and decreasing (risk for) criminal recidivism. To our knowledge, this is the first 
meta-analysis on (all types of) PBDPs that included an examination of potential moderating 
factors on the overall effectiveness of the programs, and which took into account both 
within and between study variability.

MethoD

StUDy SAMple

A systematic literature search was conducted to select studies for the current meta-
analysis. Studies were included up until March 2019. The following eight databases 
were selected for the literature search: PubMed, PsycInfo, Google Scholar, Criminal 
Justice Abstracts, Web of Science, Social Services Abstracts, Medline, and Scopus. 
Search strings included “animal assisted therapyordog/pet/companion/animal/canine/
puppy/treatment/training/therapy/intervention/workshop/project/counsel/course” in 
combination with “correctional institutions/incarceration/maximum security facility/
prison/forensic psychiatric/remand centre/penitentiary/inmate.” To maximize the 
chance of finding additional (nonpublished) studies conducted on PBDPs, the search 
was extended by conducting a Google search examining the first 200 hits. These hits 
included gray literature, such as reports, conference proceedings, posters, master’s 
theses, and dissertations. Furthermore, reference lists of a review (Mulcahy & 
McLaughlin, 2013) and a meta-analysis (Cooke & Farrington, 2016) on DTPs were 
checked for additional studies.
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To be selected, studies had to meet several inclusion criteria. First, studies were 
selected when they examined PBDPs. No criteria were formulated based on the type of 
PBDP (e.g., DTP, AAI), which means that studies were included as long as the animal 
was a dog and the intervention was carried out in a correctional facility. The dog (vs. 
other animals) was chosen as this type of animal is most frequently used in interventions 
in correctional facilities (Furst, 2006). Second, studies had to include a control group 
consisting of participants who were not receiving the PBDP under study. Third, studies 
had to report quantitative outcomes that permitted the calculation of Cohen’s d. If stud-
ies did not provide the needed information, authors were contacted and asked for the 
missing data.

In total, the searches yielded 644 studies (see Figure 1). Studies were screened for rele-
vance based on titles, abstracts, and full texts (if necessary). Eleven studies were included, 
yielding 93 effect sizes, reporting on 11 independent samples consisting of N = 3,013 par-
ticipants in total. Study characteristics are displayed in Table 1. Two other studies (i.e., 
Duncan, 2011; Gilger, 2007) were deemed appropriate for the current meta-analysis, but 
despite extensive efforts of the authors to retrieve the required information from the 

Figure 1: Flowchart of Literature Search and Screening Process
Source: Adapted from Moher et al. (2009).
Note. n = amount of records.
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researchers, the full texts articles remained unavailable. In total, four unpublished manu-
scripts (i.e., master’s theses, dissertations) and seven published manuscripts were included. 
It is important to note that for two of the published manuscripts, we also included effect 
sizes from the unpublished (i.e., dissertation) manuscripts of the same study because this 
information was not available in the published article (see Table 1 for an overview of the 
published vs. unpublished effect sizes). To be as inclusive as possible, all relevant effect 
sizes were included, regardless of publication status of the manuscript. No protocol for the 
current meta-analysis has been submitted. However, research methods and reporting were 
applied in line with the PRISMA (Preferred Reporting Items for Systematic reviews and 
Meta-analyses) statement, which consists of a 27-item checklist and a flow diagram of dif-
ferent phases to help researchers improve reporting their meta-analytical findings (Moher 
et al., 2009).

coDing of StUDieS

To extract information from the studies in a cohesive and reliable manner, a coding form 
was developed that included several descriptors (i.e., title, author names, publication year, 
type of publication, research country). In addition, all the outcome variables and several 
study, sample, and intervention characteristics were listed on the coding form. Study char-
acteristics included the outcome type. Outcome variables were categorized as primary 
outcome (i.e., criminal recidivism) or secondary outcomes in terms of social-emotional 
functioning (e.g., self-esteem, depression, anxiety, aggression), associated with well-
being. In addition, the number of assessment points (i.e., one vs. multiple), participation 
and response rates, research design (i.e., RCT vs. quasi-experimental), study type (i.e., 

TabLe 1: Study Characteristics

First author N Gender Sample

No. of 
ES

Year
Quality 
(0–12)

Program 
type Outcome

Study

P NP Design Type

Chianese 144 Female Youth — 1 2009 2 DTP P Quasi Retro
Contalbrigo 18 Male Adult 17 — 2017 4 AAI S Quasi Pro
Cooke 77 Male Adult — 6 2014 2 DTP P & S Quasi Pro/Retro
Fournier 48 Male Adult 7 16 2007 4 DTP S Quasi Pro
Grommon 310 Male Youth 6 — 2018 5 DTP S RCT Pro
Hill 1,170 Male Adult 4 1 2018 5 DTP P & S Quasi Retro
Jasperson 74 Female Adult 3 — 2013 8 AAI S RCT Pro
Mulcahy 10 Male Adult — 17 2011 2 DTP S Quasi Pro
Richardson-Taylor 23 Female Adult — 5 2001 0 DTP S Quasi Pro
Seivert 138 Mix Youth 6 — 2016 7 DTP S RCT Pro
Van Wormer 1,001 Male Adult 4 — 2017 4 DTP S Quasi Retro

Note. N = sample size in analysis; No. of ES = number of effect sizes per manuscript; P = published effect 
sizes extracted from journal article; NP = nonpublished effect sizes extracted from manuscript (i.e., dissertation, 
master’s thesis); AAI = Animal-Assisted Intervention, defined as a therapeutic intervention that incorporates one 
or more dog(s); DTP = Dog Training Program, defined as a program where individuals train dogs new skills for 
different purposes (e.g., rehoming, to become service animal); (Outcome) P = primary outcomes variables (i.e., 
criminal recidivism); (Outcome) S = secondary outcome variables (i.e., social-emotional functioning); Quasi = 
quasi-experimental design; RCT = randomized controlled trial; Pro = prospective; Retro = retrospective.
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retrospective vs. prospective), and report type (i.e., self, staff, or registered data) were also 
recorded. Furthermore, information about the program enrollment of the control group 
(i.e., treatment as usual [TAU], waiting list, or alternative intervention) and whether the 
control group also had contact with dogs (e.g., by staying on the same floor as a participant 
with a dog) was also recorded.

The following sample characteristics were registered on the coding form: sample size, inclu-
sion and exclusion criteria of program participation, population type (i.e., general, psychiatric, 
addicted, or different), mean age, gender, offense type (i.e., violence, sex delinquency, property 
crime), and cultural background (i.e., European American/Australian vs. other). Moreover, the 
intervention characteristics of program type (DTP vs. AAI) and participants’ amount of contact 
with the dogs (i.e., full-time: dog resides with person in correctional facility 24/7, vs. part-time: 
dog visits correctional facility during intervention) were also recorded. In addition, the inter-
vention characteristics of program duration (i.e., in weeks) and program intensity (i.e., amount 
of hours in therapy or training) were also coded. Unfortunately, only half of the studies reported 
(mostly limited) information on program duration and intensity. As these moderators could not 
be reliably assessed, they were excluded.

Two researchers (i.e., a trained PhD and master’s student of educational sciences) coded 
the studies independently by filling out the form. Coding forms were compared in the pres-
ence of a third researcher (i.e., professor with extensive experience in conducting meta-
analyses, last author), and inconsistencies were discussed until a consensus was reached. 
Most studies did not provide enough information to code all the characteristics. One char-
acteristic—offense type—was excluded because it was not possible to create mutually 
exclusive categories (i.e., most studies included individuals convicted for multiple offenses 
of various nature or did not distinguish groups based on type of offense). Mean age (15.7–
39.1 years), publication year, sample size, and proportion of “other” cultural background 
(20%–72%) were coded as continuous variables, whereas the other characteristics were 
coded as dichotomous variables.

Finally, the quality of the studies was coded using the Quality Assessment Tool 
Quantitative Studies (Thomas et al., 2004). Again, the two researchers independently 
scored the Quality Assessment Tool and inconsistencies were discussed until a consen-
sus was reached under supervision of the third researcher. The following quality 
assessment components were scored: (presence of) selection bias, study design, (con-
trol of) confounders, blinding, validity/reliability of data collection methods, and 
withdrawals and dropout rates. Items were scored on a 3-point scale ranging from 0 
(weak) to 2 (strong). The total scores were calculated by adding up the item scores, 
resulting in a quality score per study on a scale of 0 to 12 (mean score = 3.9; Thomas 
et al., 2004).

StAtiSticAl AnAlySiS

computation of effect Sizes

For the 11 studies, effect sizes (Cohen’s d) were calculated for each outcome variable to 
generate a statistic that summarizes the effects of PBDPs on participants’ social-emotional 
and behavioral functioning in terms of criminal recidivism. Mostly, mean values, standard 
deviations, and proportions were extracted from studies to compute Cohen’s ds. These 
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descriptive statistics were transformed into Cohen’s ds using the formulas of Lipsey and 
Wilson (2001). Potential differences in scores between the intervention and control group 
were calculated at pre- and posttreatment using the Practical Meta-Analysis Effect Size 
Calculator (Lipsey & Wilson, 2001). To control for the influence of any pretreatment differ-
ences on the posttreatment effects, pretreatment differences were subtracted from posttreat-
ment effects. Subsequently, positive d values were assigned when the PBDP resulted in 
positive outcomes for the treatment group versus the control condition. Negative d values 
were assigned when there was less improvement on outcome variables for the treatment 
group, in comparison with the control condition.

A three-level random effects Meta-Analytic Model

In conducting a meta-analysis, either a fixed or random effects model can be used. For 
the current study, a three-level random effects model was chosen to compute the overall 
effect size (including all outcome variables) and conduct moderator analyses. This 
approach was preferred over the fixed-effects model, which assumes that there is no 
meaningful variation between studies, indicating that effect sizes of each individual 
study are considered to be approximates of the same, true population effect size (Van den 
Noortgate & Onghena, 2003). When several (nonidentical) studies are included in a 
meta-analysis, each with their own methodologies and samples, it is rarely the case that 
there is no variation between studies. The random-effects model does account for within- 
and between-study variation; therefore, it was considered more appropriate for the cur-
rent meta-analysis. The effect sizes included in a random-effects model are seen as a 
random sample of the population of effect sizes, which allows generalization of the 
meta-analytical findings to the population of interest (kelley & kelley, 2012).

An advantage of the three-level random-effects model (over a two-level random-
effects model) is that it allows for the inclusion of multiple effect sizes from the same 
study by modeling the different levels of variance (Assink & Wibbelink, 2016). An 
assumption of traditional meta-analysis is that effect sizes should be independent, which 
has been dealt with by, for example, averaging effect sizes from the same study or “hand-
picking” the effects that seem most important (Assink & Wibbelink, 2016; Lipsey & 
Wilson, 2001). These methods result in a loss of relevant information and low(er) statis-
tical power (Assink et al., 2019). Therefore, we chose to use the three-level random 
effects model, which accounts for the interdependency of effect sizes by modeling the 
sampling variance of effect sizes (Level 1), variance between effect sizes from the same 
study (Level 2), and the variance between studies (Level 3; Assink & Wibbelink, 2016).

First, an intercept only–model was used to calculate the overall effect of PBDPs on 
the outcome variables. Therefore, all outcome variables (i.e., primary and secondary 
outcomes) were taken together to assess the effectiveness of PBDPs as a whole. Study 
results were weighted based on sample size; no corrections were made to the raw data 
(e.g., no outlier removal; Hunter & Schmidt, 2004). Second, log-likelihood ratio tests 
were run to determine whether there was significant heterogeneity between effect sizes 
from the same studies (Level 2) and between studies (Level 3). If significant variance 
was present, potential moderators were included in the model, and moderator tests were 
run to examine whether they (significantly) influenced the overall effect. Before 
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conducting these moderator analyses, continuous (moderator) variables were centered 
around their mean, and dummy variables were created for the categorical moderators 
(Assink & Wibbelink, 2016). To investigate the robustness of the overall results, sensi-
tivity analyses were conducted. The effect sizes were recalculated 11 times, each time 
removing a different study, to examine the influence of the individual studies on the 
overall effect (Viechtbauer & Cheung, 2010).

the file Drawer problem

An advantage of a meta-analysis is that it allows researchers to statistically summarize a 
large amount of data on one topic (Lipsey & Wilson, 2001), thereby providing a meaningful 
overview of the research conducted so far. However, the accuracy and representativeness of 
this overview depend on the extent to which all studies relevant to the research area are 
included (Duval & Tweedie, 2000b). Inclusion is less likely for studies that did not find sig-
nificant or positive effects, because they are less likely to be published, which is commonly 
referred to as the “file drawer problem” or “publication bias” (Rosenthal, 1979). For the pres-
ent meta-analysis, we therefore made an effort to also include nonpublished studies, resulting 
in the incorporation of effect sizes of six unpublished dissertations and/or master theses.

Despite the best search methods, a meta-analysis that does not take potential missing data 
(i.e., effect sizes) into consideration can result in positively (or negatively) biased findings 
(Duval & Tweedie, 2000b). One way to examine the file drawer problem is by using the 
funnel-plot-based trim and fill method (Duval & Tweedie, 2000a, 2000b). This method is 
available through the metaphor package in R (R Development Core Team, 2018; Viechtbauer, 
2010) and tests to what extent the effect sizes are normally distributed. An asymmetric fun-
nel plot indicates bias; consequently, effect sizes are imputed to make the funnel plot sym-
metrical. Analyses are rerun with imputed effect sizes to examine the potential influence of 
publication bias on the overall effect. It is important to note that the imputed effect sizes can 
provide meaningful insight into the possible influence of publication bias, but should not be 

TabLe 2: Overall effect Sizes

Overall effect No. of studies No. of ES Mean d (SE) 95% CI p

Prison-based Dog Programs 11 93 0.153 (0.064) [0.026, 0.281] .019*
- Excluding Chianese 10 92 0.138 (0.064) [0.010, 0.266] .034*
- Excluding Contalbrigo 10 76 0.110 (0.055) [0.001, 0.219] .048*
- Excluding Cooke 10 87 0.153 (0.072) [0.010, 0.296] .036*
- Excluding Fournier 10 70 0.159 (0.074) [0.011, 0.308] .036*
- Excluding Grommon 10 87 0.179 (0.068) [0.045, 0.314] .009**
- Excluding Hill 10 88 0.145 (0.071) [0.005, 0.286] .043*
- Excluding Jasperson 10 90 0.155 (0.070) [0.016, 0.294] .030*
- Excluding Mulcahy 10 76 0.174 (0.066) [0.043, 0.306] .010*
- Excluding Richardson-Taylor 10 88 0.130 (0.063) [0.005, 0.254] .041*
- Excluding Seivert 10 87 0.183 (0.063) [0.058, 0.308] .004**
- Excluding Van Wormer 10 89 0.164 (0.073) [0.019, 0.309] .027*

Note. No. of ES = number of effect sizes; mean d = mean effect sizes; SE = standard error; CI = confidence 
interval; p = p-value of omnibus test.
*p < .05. **p < .01.
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regarded as “real” effect sizes of which the inclusion leads to a more “accurate” mean effect 
size estimation (Sutton et al., 2000).

reSUltS

overAll effect SizeS

Results of the analysis indicated that there was a significant (t = 2.392, p = .019) and 
small overall mean effect (d = 0.153, 95% CI = [0.026, 0.281]) of PBDPs on primary and 
secondary outcomes in terms of criminal recidivism and social-emotional functioning, 
respectively. To assess each study’s contribution to the overall effect, analyses were rerun 
11 times, each time removing a different study, see Table 2 (Viechtbauer & Cheung, 2010). 
Findings from these sensitivity analyses indicated that the overall effect remained signifi-
cant after each rerun; therefore, none of the studies had an individual, disproportionate, 
impact on the overall findings. Log-likelihood-ratio test results indicated that there was 
significant heterogeneity between effect sizes within studies, Level 2: χ2(1) = 133, 9541, p 
< .001, and between studies, Level 3: χ2(1) = 6, 1853, p = .013, indicating that the out-
come of PBDPs depends on intervention, sample or study characteristics. Results demon-
strated that 40.4% of the overall variance in the outcome was attributable to differences 
between effect sizes within the same studies (Level 2), whereas 31% of the total variance 
was attributable to differences between studies (Level 3). To examine this variation, mod-
erator analyses were conducted to provide insight into the extent to which study, sample, 
and intervention characteristics moderated the overall effect of PBDPs.

MoDerAtor AnAlySeS

Coding of studies led to the identification of 20 potential moderators, including 12 study, 
6 sample, and 2 intervention characteristics. Table 3 displays the results of the moderator 
analyses. Findings demonstrated that there were three moderating effects (i.e., two study 
characteristics and one sample characteristic). First, outcome type significantly moderated 
the results, indicating that PBDPs were more effective in reducing the primary outcome 
criminal recidivism compared with secondary outcomes (i.e., social-emotional function-
ing). Second, a moderating effect of study design was found. The effects of PBDPs were 
larger for studies with a quasi-experimental (as opposed to randomized controlled) design. 
Third, age was a significant moderator, indicating that larger effects were found for older 
participants. Population type just failed to reach significance (p = .052), indicating larger 
treatment effects for individuals in Adult (vs. Juvenile) Justice Centers at trend level. None 
of the (other) study, sample, and intervention characteristics were found to significantly 
moderate the effects on PBDPs.

triM AnD fill AnAlySeS

Results of the trim and fill analyses demonstrated that results were positively biased, as 
indicated by an asymmetrical distribution of effect sizes on the funnel plot and five missing 
negative effect sizes. Five new effect sizes were computed and included in subsequent 
analyses. Results indicated that publication bias may exist, because missing data (i.e., pub-
lication bias) did influence the results because the new overall effect size was smaller and 
did no longer reach the level of significance (d = 0.082, p = .363).
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DiScUSSion

The present meta-analysis was conducted to provide an overview of the effectiveness of 
PBDPs because research evidence proved to be equivocal despite their popularity worldwide 
(Britton & Button, 2005; Mulcahy & McLaughlin, 2013). In total, 11 studies (N = 3,013) were 
included, yielding 93 effect sizes. The overall effect of PBDPs on primary and secondary out-
comes proved to be significant and small (Cohen’s d = 0.153), but may have been somewhat 
inflated due to possible publication bias. Results of the moderator analyses demonstrated that 
outcome type, study design, and age were significant moderators. We found a small-to-medium 
effect for PBDPs in terms of reducing the primary outcome of criminal recidivism, whereas no 
effect for PBDPs was found on the secondary outcomes (i.e., social-emotional functioning).

The lack of a significant effect on secondary outcomes suggests that factors other than 
social-emotional functioning are responsible for the positive effect of PBDPs on criminal 
recidivism. For example, PBDPs may be effective in reducing criminal recidivism by help-
ing individuals who are incarcerated build an alternative “anticriminal” identity (Andrews 
et al., 2006; Hill, 2016), or by making them more susceptible to treatment targeting criminal 
recidivism (Jasperson, 2010; Mulder et al., 2011). The secondary outcomes in the current 
meta-analysis encompassed social-emotional outcomes that primarily concern people’s well-
being instead of established dynamic criminogenic needs (Bonta et al., 2014). Intermediate 
factors that promote improved social-emotional functioning and well-being (e.g., institu-
tional group climate; Van der Helm & Stams, 2012) may not be sufficiently targeted in 
PBDPs, which would offer an explanation for the insignificant effect on secondary outcomes. 
Working mechanisms of PBDP’s are an interesting area for future research to explore.

In addition, larger effects of PBDPs were found for studies with a quasi-experimental design, 
as compared with RCTs. RCTs are seen as the “golden” standard in intervention research because 
differences in outcomes cannot be attributed to initial (unmeasured) differences between partici-
pants in the experimental and control group, thus ruling out alternative explanations for the 
intervention’s effectiveness (see Farrington, 2003). Quasi-experimental designs are—because 
of nonrandom assignment—more susceptible to the biasing effects of confounding (unmea-
sured) factors, which are responsible for the treatment effect. As larger treatment effects were 
found for quasi-experimental studies, unknown or unmeasured confounders may have inflated 
the effects of PBDPs. Furthermore, somewhat larger treatment effects were found for older 
PBDP participants. This finding suggests that effectiveness of PBDPs depends on the age of 
participants. These results support the general notion in mental health care that research is 
needed to assess what works for children or adolescents rather than implementing interven-
tions that have been proven effective with adults (Patel et al., 2007).

The current meta-analysis showed only a small positive (overall) effect for PBDPs irre-
spective of program type (DTP vs. AAI), which appeared largely driven by the small-to-
medium effect of PBDPs on criminal recidivism. These results are in line with effects found 
by Cooke and Farrington (2016) for DTPs on externalizing outcomes, although they found 
a larger effect, but do not confirm the small effect found by Cooke and Farrington (2016) 
on internalizing outcomes. A plausible explanation is found in the inclusion of six addi-
tional studies on PBDPs that were published after 2014, and in the more stringent inclusion 
criteria of the present meta-analysis, which resulted in the exclusion of three studies without 
a control group (included by Cooke and Farrington), which found strong, positive, program 
effects (i.e., Merriam, 2001; Moneymaker & Strimple, 1991; Walsh & Mertin, 1994). In 
addition, the present three-level meta-analysis included multiple effect sizes per study, 
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using all available information, whereas Cooke and Farrington (2016) included only one 
effect size per study. These changes could have resulted in different effects found for PBDPs 
in the current meta-analysis.

liMitAtionS

There are some limitations worth mentioning. Despite our extensive search, only 11 studies 
with relatively low quality ratings were available (i.e., mean score of 3.9 out of 12). Often, 
studies received low scores on study design and methods, for example, few studies were pro-
spective or RCTs, and the sample sizes were generally small (i.e., N < 80 for six of the 11 
included studies). For example, moderator analyses demonstrated positive program effects on 
the primary outcome (i.e., criminal recidivism), but this finding was based on only three ret-
rospective studies. Future prospective experimental studies on the effectiveness of PBDPs are 
necessary to examine to what extent this finding is robust (Weisburd, 2003). Nevertheless, this 
meta-analysis is based on the most robust, published and unpublished research on PBDPs that 
is currently available, and provides a comprehensive overview of the current state of empirical 
evidence from the perspective of the amount of studies and their quality.

Another limitation is that potentially important moderators, including program duration 
and intensity, could not be examined due to lack of information. Moreover, an interesting 
and important intervention aspect that could not be examined was implementation fidelity 
(Goense et al., 2016), as none of the studies reported to what extent the PBDPs were carried 
out (and received) as intended. As a consequence, the internal validity of the studies was 
threatened, preventing reliable conclusions to be drawn about whether the (lack of) effect is 
accounted for by PBDPs or by unknown (and unmeasured) factors that were accidentally 
added to or left out from the intervention (Bellg et al., 2004; Moncher & Prinz, 1991). 
Finally, there were some categories of moderators that yielded significant effects (e.g., AAI 
program type). However, the omnibus moderator tests did not show a significant difference 
between categories. Some of these moderator analyses were hampered by insufficient sta-
tistical power to detect small or medium effects sizes, because only few studies reported 
information on these moderators (e.g., nature of control group).

fUtUre DirectionS

Fortunately, the research quality of studies on AAI/Ts has improved in recent years; this 
positive trend is also apparent in the literature on PBDPs included in the current meta-
analysis (i.e., pre-2015 mean quality score is 3, vs. 5 post-2015; Hoagwood et al., 2017; 
May et al., 2016). It is important that this positive trend continues so that more definitive 
conclusions about the effectiveness of PBDPs can be drawn.

An additional avenue for future research to explore is PBDPs in combination with evi-
dence-based treatments, because adding dog-assisted interventions onto established treat-
ment programs might lead to better treatment responsivity, higher attendance, and more 
positive treatment outcomes overall (e.g., Calvo et al., 2016). This might be of particular 
interest for the forensic population, for whom lack of treatment adherence has been identi-
fied as a (dynamic) risk factor for criminal recidivism (Mulder et al., 2011). In this regard, 
it is also important for future research to include more process (e.g., treatment motivation) 
and instrumental (e.g., treatment attendance) oriented measures, in addition to outcome 
variables such as criminal recidivism and social-emotional functioning.
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Given the status quo of current research into the effectiveness of PBDPs in combination 
with the rising popularity of PBDPs, we make an appeal for future robust research in this 
area, and hope that the findings of this meta-analysis will be utilized as a stepping-stone 
for high quality research. This study generates several new research questions for future 
studies on the effectiveness of PBDPs. For example, how do PBDPs affect criminal recidi-
vism? Are PBDPs effective for most people in correctional facilities or are there specific 
subgroups that could benefit more (or less)? What is the “optimal” duration of PBDPs? In 
the current meta-analysis, we were only able to detect three significant moderators, leav-
ing some of the heterogeneity between effect sizes unexplained. As suggested, other fac-
tors may have influenced PBDPs’ effectiveness that we could not account for (e.g., stronger 
effectiveness in certain subgroups, level of implementation fidelity). We therefore highly 
recommend the inclusion of detailed program, intervention, and sample descriptions in 
future studies, allowing future meta-analytic studies to test all relevant moderators, and to 
retain more of the included studies in moderator-analyses.

Conducting research in correctional facilities is challenging in a variety of ways due to the 
restricted and—at times—unpredictable nature of the environment (for an overview of chal-
lenges and strategies in prison research, for example, Apa et al., 2012; Wakai et al., 2009). It 
may not always be possible to conduct RCTs in such a tightly controlled setting with limited 
access to participants. Therefore, other research designs (e.g., quasi-experimental designs) 
could be considered in addition to RCTs (Hein & Weeland, 2019). One promising research 
design in the prison context may be the multiple case series design (MCSD), as this might be 
more easily implemented (i.e., inexpensive, requiring a smaller sample size). In a MCSD, a 
smaller group of individuals are assessed multiple times before, during, and after an interven-
tion. Participants function as their own control through the multiple measurements across 
phases (kratochwill et al., 2010). An advantage of the MCSD in the PBDP context is that it 
allows for a more close-up observation of the variation within and between individuals’ 
responses to PBDPs, which could not only help identify characteristics that moderate program 
effectiveness but may ultimately also help illuminate how PBDPs work (kazdin, 2008). By 
examining within-participant changes over time with short intervals, potential working mech-
anisms of PBDPs could be identified. For example, MCSDs can be useful to study whether 
short term improvements in self-assessment and emotional regulation precede behavioral 
change at a later stage, and whether or not behavioral changes following PBDPs are contin-
gent upon attachment to the dog. In general, this type of information could help fine-tune 
PBDPs and also aid the design of large-scale future research on PBDPs. Overall, more detailed 
recording and reporting of program and participants’ characteristics is needed to allow research 
that generates knowledge on the effectiveness of PBDPs. Such research enables policy mak-
ers, program administrators, and correctional facilities alike to make better informed decisions 
about when and under which conditions the PBDP is a suitable intervention.

A similar call for more robust research and reporting has been identified in recent sys-
tematic reviews and a meta-analysis on AAI/Ts with nonforensic populations (e.g., youth, 
patients with psychiatric disorders, elderly), illustrating the need for a stronger scientific 
foundation of AAI/Ts overall (kendall et al., 2015; Lundqvist et al., 2017; Maujean et al., 
2015; Virués-Ortega et al., 2012). Moreover, May and colleagues (2016) systematically 
examined the study designs of recent literature on AAT for youth, and concluded that meth-
odological improvements are necessary to advance the field, because control groups, ran-
dom assignment, follow-up assessments, and mixed methods were frequently lacking.
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In addition to a call for more robust research, we would like to stress the importance of 
publishing studies that did not find significant or positive effects. Despite our extensive 
efforts to also include gray literature, which is seen as an important strategy to minimize 
publication bias (Paez, 2017), our findings (i.e., the asymmetrical funnel plot of effect sizes) 
demonstrated the possible presence of publication bias. Preregistration of future experimen-
tal studies on PBDPs is therefore strongly recommended, because this helps to reduce pub-
lication bias and overall prevents selective reporting (Aslam et al., 2013).

conclUSion

This meta-analysis found a small overall effect of PBDPs, which was largely driven by 
the program’s effect on the primary outcome of criminal recidivism. The present meta-
analysis complements the literature by presenting a comprehensive, up-to-date overview of 
the effectiveness of PBDPs. In line with the state of the science on AAI/Ts and dog training 
programs with nonforensic samples, more (robust) future research is needed to determine 
whether the rising dissemination of PBDPs in correctional facilities is justified. Even though 
these findings are promising, research was often hampered by weak study designs and 
methods. The benefits of human–animal interaction have long been recognized (see 
Friedmann et al., 1980). However, relatively little (research) attention has gone to the psy-
chology of human–animal relationships in general, despite the important role animals play 
in human life (Amiot & Bastian, 2015). We hope that this meta-analysis contributes to the 
field and encourages future, robust research on the effectiveness of PBDPs, to systemati-
cally explore the potentials of the human–dog bond in forensic settings.
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