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Background
Animal-assisted programs have significant relevance in 
various settings due to their diverse positive impact on 
individuals and communities. Animals provide a non-
judgmental and non-threatening presence, which can 
help individuals, especially those with social difficulties 
or autism spectrum disorders, practice their communica-
tion skills while they do not receive any negative feedback 
despite making mistakes [1]. Also, animals communicate 
primarily through non-verbal cues, such as body lan-
guage and facial expressions which can be comforting for 
individuals who struggle with verbal communication [2]. 
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Abstract
Programs involving animals in therapeutic programs are becoming increasingly prevalent. These programs can 
vary greatly in their approach, scope, and objectives, and they can significantly impact the development of healthy 
children and those with various disorders. In this systematic review, we sought to investigate the psychological 
ramifications of animal-assisted activities (AAA), therapies (AAT), and interventions (AAI). We searched for relevant 
studies using the EBSCO Discovery Service search engine across 85 databases, utilising appropriate keywords. Our 
search generated 262 results, of which 21 were selected for inclusion after title and abstract screening, as well as 
full-text analysis. Our findings indicate that dogs and horses are animal-assisted programs’ most commonly used 
animals. Additionally, autism, cerebral palsy, and ADHD were found to be overrepresented in these programs. 
Furthermore, the length of sessions and overall program duration exhibited considerable variation, regardless of 
patient age or disease type. The principal measures centred on the physiological variables related to the nervous 
system and motorium-related indicators. The studies were generally of exceptional methodological soundness. 
Frequently, the studies narrowed their scope to a single segment or just the child or adolescent, but the outcomes 
lacked contextual interpretation. Expanding the range of studies by comparing psychological and physiological 
indicators and conducting follow-up analysis with a longitudinal design would be beneficial.
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In addition, participating in activities with animals often 
leads to increased social interaction both with the animal 
and with people who share similar interests [3]. Animal-
assisted activities and therapies can be adapted to a wide 
range of settings, including hospitals [4], nursing homes 
[5], schools [6], prisons [7], and rehabilitation centres [8]. 
Interacting with animals often requires problem-solving 
skills, memory recall, and learning, which can stimulate 
cognitive functions [3, 9]. In some cases, animal-assisted 
activities can provide an alternative or complementary 
approach to traditional medical or psychological inter-
ventions [10, 11].

Animal-assisted activities, therapies and interven-
tions have become popular due to their various positive 
impact. Emotional and psychological benefits are regu-
larly reported during such programs: interacting with 
animals has been shown to reduce levels of stress and 
anxiety and can improve mood and happiness from the 
psychological aspect of animal-assisted therapies [12, 13]. 
Regarding physical benefits, engaging with animals, such 
as walking dogs or grooming horses, can lead to increased 
physical activity. This can positively affect effect cardio-
vascular health, weight management, and overall physical 
fitness [14, 15]. Some studies have highlighted that inter-
actions with animals can decrease the perception of pain, 
particularly in clinical settings, increase muscle strength 
and improve control of fine motor skills [16, 17].

This paper aims to systematically explore previous 
studies that have assessed the impact of animal-assisted 
activities, interventions and therapies on physical health 
characteristics, focusing on children and adolescents 
with special education needs. In our research, we to 
examine areas of research involving animal-assisted 
programs to improve physical-health development in 
terms of implementation, practical implications, and 
areas in need of additional research. These programs 
offer numerous advantages and benefits. However, there 
are no guidelines or best practices for how these prac-
tices should be carried out. A review may be a useful 
resource to synthesize information for practitioners and 
detail what has been done and what is in need of further 
research for researchers. Towards that the end, we con-
ducted a systematic review to examine areas of research 
involving animal-assisted programs to improve physical-
health development in terms of implementation, practi-
cal implications, and areas in need of additional research. 
Specifically, we sought to understand (a) common health 
outcomes addressed by animal-assisted interventions, 
(b) how animal-assisted interventions are carried out, (c) 
specific implications for practice, and (d) areas in need of 
further research.

Methods
This systematic literature review follows the Preferred 
Reporting Items for Systematic Reviews and Meta-Anal-
yses (PRISMA) guidelines [18]. The current systematic 
review is registered in the International Platform of Reg-
istered Systematic Review and Meta-analysis Protocols 
(INPLASY, https://inplasy.com/inplasy-2024-1-0090/, 
https://doi.org/10.37766/inplasy2024.1.0090).

Literature search
We used the EBSCO (Elton B. Stephens CO (company)) 
Discovery Service Search Engine for systematic search, 
which contains 85 databases. The keywords we used 
for searching were “animal-assisted therapy”, “animal-
assisted activity” OR “animal-assisted intervention” 
OR “pet therapy” AND “children” AND “special educa-
tion” AND “psychological intervention”. These terms 
were searched by using the “All text” option during the 
systematic search. The systematic searches, which has 
been carried out between 12 and 19 July 2023, found 262 
records (all records were searched). After double filter-
ing, we excluded 35 records, and a further 128 records 
were excluded after title and abstract screening, overall, 
66 papers were included in full-text screening, and 21 
papers were involved in the qualitative synthesis.

Inclusion and exclusion criteria
During the screening, we set a list of inclusion criteria. To 
be included, studies must be original empirical research 
published in English in peer-reviewed journals. We con-
sidered only empirical research, including both explor-
atory studies (e.g., pilot, experience) and comparative 
studies (controlled and non-controlled trials, between-
group comparisons). Study participants were below 18 
years of age with special needs, diagnosed according to 
DSM or BNO criteria. Studies focusing on pet ownership 
or casual animal interactions were excluded. We excluded 
reviews, commentaries, letters to the editor, conference 
papers, books, book chapters, dissertations, and newspa-
per articles. Additionally, papers involving only children 
without special needs were not considered.

Data extraction and assessment of methodological quality
We performed a multistage screening process to select 
studies which met the inclusion criteria. In the first step, 
the first author (KEK) searched the literature. In the 
next stage, the first review author screened the titles and 
abstracts of all identified records (KEK), and twenty-five 
per cent of all titles and abstracts were independently 
assessed by a second review author (EZB, BEN, BL, PB). 
Therefore, all titles and abstracts were checked by two 
authors. Besides the papers that unquestionably passed 
this screening stage, all studies whose appropriateness 
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in the research context was questionable were taken for-
ward to the full-text screening at this stage. In the next 
step, full-text screening was performed, in which the 
authors (KKE, EZB, BEN, BL) independently screened all 
full texts. In cases of uncertainty (when it was not evident 
to send the article for analysis due to the focus or the 
paper or its special sample, e.g. children after surgery), 
the other authors also checked the decision.

For data extraction, an Excel spreadsheet and Data 
Extraction Forms were applied. Variables investigated 
during the analysis and their definitions are introduced in 
Table 1. We included full article citation, study objectives, 
study design, how the study attempted to avoid bias, par-
ticipant characteristics and numbers, intervention and/
or comparison, results/outcome and comments related to 
study quality.

Risk of bias
As the critical appraisal tool to check the risk of bias, 
the Joanna Briggs Institute (JBI) critical appraisal tool 
was applied (randomised controlled trials and non-ran-
domised controlled trials followed by Barker et al. [4] 

and cross-sectional studies followed by Moola et al. [19]). 
This tool is developed by the JBI Effectiveness Method-
ology Group to support the process of critical appraisal 
which must be carried out during systematic literature 
reviews. Papers were evaluated using the appropriate tool 
on a 4-point Likert scale (yes/no/unclear/not applicable) 
(Appendix, Supplementary Table 1 and Supplementary 
Table 2).

Results
Figure  1 shows the process of the systematic analysis. 
A total of 21 articles met the criteria. The articles were 
published between 2003 and 2022. Most studies (N = 7) 
were investigated in the United States [21–23, 30, 31, 37, 
38]. Three programs were investigated in Korea [29, 34, 
35] and two in Spain [32, 36]. Also, the following coun-
tries were investigated by one study: Brazil [24], Canada 
[20], Czech Republic [33], Germany [26], Hungary [39], 
Ireland [27], Italy [25], Lithuania [40], and Taiwan [28]. 
Therefore, nine programs were carried out in America, 8 
in Europe and 4 in Asia (see Table 2).

Fig. 1 Preferred reporting items for systematic reviews and meta-analyses (PRISMA) diagram
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Regarding the topic, three main groups of depen-
dent variables could be seen created by content analy-
sis. Firstly, most research focused on motorium-related 
development, including gross motor development [22, 
26, 31, 40], motor proficiency [29, 33, 37, 38], physical 
activity [20], ambulation [27] and muscle spasticity [32]. 
The second group of variables included body-related 
indicators, including cardiovascular function [24, 35], 
physical stress [25] and body function [28, 34, 39]. Lastly, 
a group of brain-related development variables could be 
categorised, including language development [36], brain 
activity [21, 34], salivary function [23] and neurodevelop-
mental progression [30, 36].

Regarding the methodological diversity of the papers, 
most studies (N = 15) can be considered randomised con-
trolled trials [20, 21, 23, 25, 26, 30–37, 39], four of them 
were pilot (cross-sectional) studies [27–29, 40], one can 
be regarded as a non-randomised controlled trial [24] 
and one study did not report the type [22].

Animals involved in the therapies
First, we checked the animals used in the programs. 
Two types of programs could have been detected based 
on the animal involved. Most articles included horse/
equine-assisted activity/therapy/intervention (n = 16) 

[21–24, 27–32, 34, 35, 37–40]. The remaining five articles 
included canine-assisted activity/therapy/intervention 
[20, 25, 26, 33, 36].

Regarding the type of disorder, the papers had a differ-
ent focus. Among the dog-assisted programs, autism [20], 
post-surgery status [25], cerebral palsy [26], developmen-
tal dysphasia [33] and severe and multiple disabilities [36] 
were represented. Among the equine-assisted programs, 
cerebral palsy gained significantly higher attention [21, 
28, 31, 32, 35, 37, 40] and autism was also presented [39], 
and contrary to the dog-assisted programs, ADHD [29, 
34], neurological disorders [24, 30], developmental delay 
[22], dyspraxia [27], physiological disorders [23], and 
physical disability [38] was also concerned. Therefore, we 
can see that equine-assisted programs were implemented 
in a broader context regarding the type of disorder.

Age of the patients and the special needs represented
The age of the patients varied between 2 and 19 years. We 
could detect five groups of papers regarding the age of 
participants involved. Four papers involved children par-
ticipating in nursery education (2–6 years): Brady et al. 
[22] focused on children with developmental delay, Kraft 
et al. [30] on children with neurological disorders, Silk-
wood-Sherer & McGibbon [37] on those with cerebral 
palsy, and Machová et al. [33] on those with developmen-
tal dysphasia. Six papers focused on children belonging 
to the age between nursery and lower secondary educa-
tion (2–14 years). Most of them involved children with 
cerebral palsy [21, 28, 31, 32], one on severe and multiple 
disabilities [36] and one on neurological disorders [24]. 
The biggest contrast in the age of the participants could 
be seen in the group of children belonging to the age 
between nursery and upper secondary education (2–18 
years). In this group, two papers involved children diag-
nosed with cerebral palsy [26, 40], one with children in 
post-surgery status (unspecified disorders) [25] and one 
on those with physical disability [38]. One paper focused 
only on children belonging to the age of lower second-
ary education (10–13 years), known as the program of 
Steiner and Kertesz [39], focusing on participants with 
autism. The papers involving children in primary and 
upper secondary education (6–19 years) also showed 
a huge diversity. Two papers focused on children with 
attention deficit or/and hyperactivity disorder (ADHD) 
[29, 34], one on those diagnosed with cerebral palsy [35], 
one on those with autism [20], one on children with dys-
praxia [27] and one those diagnosed with various physi-
ological disorders [23].

Overall, we can state that studies focusing on lower 
secondary students are underrepresented. It is typical 
to involve patients belonging to diverse age groups into 
the studies although it would be important to note that 
huge differences can be hypothesised in the cognitive and 

Table 1 Variables investigated during the analysis and their 
definitions
Variable Definition
Sample participants below 18 years of age with special 

needs, diagnosed according to DSM or BNO criteria, 
see ‘disorders’, number of participants and their age 
was noted (see 3.2. Age of the patients and the special 
needs represented)

Disorder the type of disorder the child owned, i.e. attention 
deficit or/and hyperactivity disorder, autism cerebral 
palsy, developmental delay, developmental dyspha-
sia dyspraxia, neurological disorder, physiological 
disorders, physical disability

Study design design used to answer a particular research question 
is determined by the nature of question, i.e. random-
ized-controlled trial, non-randomized controlled trial, 
cluster randomized trial, pilot (not specified), survey

Animal the animal involved in the program, i.e. dog, horse 
(see 3.1. Animals involved in the therapies)

Session duration the length of the sessions given in minutes (see 3.3. 
Session and Program Duration by Age)

Program 
duration

the length of the program given in weeks or months 
(see 3.3. Session and Program Duration by Age)

Outcome 
variables

research outputs (physiological indicators) measured 
in the programs were collected to conduct content 
analysis regarding the focus of the research to deter-
mine and categorise the main focus of development 
(see 3.4. Outcome indicators); categorisation was 
carried out parallelly and independently by three 
authors (KEK, ÉZB, BL), then the authors checked 
the category system and the categories, and their 
content were unified at the end of the process
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social characteristics of children belonging to the differ-
ent age groups.

Session and program duration by age
The range of the session length is between 8 and 60 min, 
the mean is 40 min, the median is 30 min, and the mode 

is 30 min as well. The range of the program duration is 
between 1 weeks and 4 years. The means, medians and 
modes of the programs divided by age are presented in 
Fig. 2. 

The session length of the programs focusing only on 
children in the nursery age (2–6 years) is usually long, 

Table 2 Papers involved in the systematic review and their most important characteristics
Disorder Type Animal Ses-

sion 
length

Program 
length

Sam-
ple 
(N)

Age Main outcome Addi-
tional 
outcomes

Abadi et al. 2022 [20] autism RCT dog 60 min 7 weeks 20 6–14 years physical activity N/A
Benda et al. 2003 [21] cerebral palsy RCT horse 8 min N/A 15 4–12 years brain activity N/A
Brady et al. 2021 [22] developmental 

delay
N/A horse 15–

30 min
N/A N/A 2–3 years gross motor development N/A

Branson et al. 2017 [23] physiological 
disorders

RCT horse 10 min 10 months 48 7–17 years salivary cortisol, CRP anxiety, 
mood

Cabiddu et al. 2016 [24] neurological 
disorder

trial horse 50 min N/A 12 4–12 years anthropometric mea-
surements, heart rate, 
respiratory rate, peripheral 
oxygen saturation (SpO2), 
systolic and diastolic blood 
pressure

N/A

Calcaterra et al. 2015 
[25]

unspecified, 
post-surgery

RCT dog 20 min 1 occasion 40 3–17 years physical stress anxiety

Deutz et al. 2018 [26] cerebral palsy RCT dog 16–
20 min

N/A 73 5–15 years gross motor development quality of 
life

Hession et al. 2014 [27] dyspraxia pilot horse 30 min 8 weeks 40 6–15 years ambulation cognition, 
mood

Hsieh et al. 2017 [28] cerebral palsy pilot horse 30 min 12 weeks 14 3–8 years body functions, activities 
and participation

N/A

Jang et al. 2018 [29] attention deficit 
or/and hyperac-
tivity disorder

pilot horse 30 min 12 weeks 20 7–11 years motor proficiency behav-
iour, self-
esteem

Kraft et al. 2019 [30] neurological 
disorder

RCT horse 45–
60 min

12 weeks 5 2–5 years neurodevelopmental 
progression

N/A

Kwon et al. 2015 [31] cerebral palsy RCT horse 30 min 8 weeks 91 4–10 years gross motor development N/A
Lucena-Antón et al. 
2018 [32]

cerebral palsy RCT horse 45 min 12 weeks 44 3–14 years muscle spasticity N/A

Machová et al. 2019 
[33]

developmental 
dysphasia

RCT dog 46 min 10 months 69 4–6 years facial motricity, motor 
proficiency

N/A

Oh et al. 2018 [34] attention deficit 
or/and hyperac-
tivity disorder

RCT horse 60 min 12 weeks 32 6–12 years coordination, brain activity self-
esteem, 
quality of 
life

Park et al. 2021 [35] cerebral palsy RCT horse 40 min 16 weeks 26 6–12 years resting heart rate (RHR), 
peak oxygen uptake 
(VO2peak)

N/A

Rincón et al. 2021 [36] severe and mul-
tiple disabilities

RCT dog 45 min 12 weeks 14 3–12 years postural, oculomotor, lan-
guage and autonomy

N/A

Silkwood-Sherer & 
McGibbon 2022 [37]

cerebral palsy RCT horse 45 min 12 weeks 13 3–6 years motor function quality of 
life

Silkwood-Sherer et al. 
2012 [38]

disabled RCT horse 45 min 6 weeks 16 5–16 years motor function N/A

Steiner & Kertesz 2015 
[39]

autism RCT horse 30 min 4 weeks 26 10–13 years gait analysis, skills N/A

Žalienė et al. 2018 [40] cerebral palsy pilot horse N/A 2 weeks − 4 
years

15 3–19 years gross motor function N/A

Note N/A: not accessible, RCT: randomized controlled trial, CRP = c-reactive protein
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three out of four last at least for 45  min [30, 33, 37] 
while having shorter, 15-30-minute-long sessions [22] is 
less typical. The length of the program is similar, it var-
ies between 10 [33] and 12 weeks [30, 37] which is an 
average length overall. The range of the session length is 
between 25 and 50 min, the mean is 42 min, the median 
is 46 min, and the mode is 44 min as well. The range of 
the program duration is between 12 weeks and 40 weeks.

The session and program length showed a huge vari-
ety in the group of children belonging to the age between 
nursery and lower secondary education (2–14 years). 
Similarly to the programs created for nursery children, 
programs tend to be longer, 45 min [32, 36] rather than 
short [31] although the program of Benda et al. [21] is an 
exception with its 8-minute-long sessions. The average 
program duration was 12 weeks [28, 32, 36]. The range of 
the session length is between 8 and 50 min, the mean is 
35 min, the median is 38 min, and the mode is 30 min as 
well. The range of the program duration is between 8 and 
12 weeks.

In the group of children belonging to the age between 
nursery and upper secondary education (2–18 years), a 
shift can be seen compared to the previously introduced 
lengths while shorter, 20-minute-long sessions [26] also 
appeared compared to the longer 45-minute-long ses-
sions [38]. Also, shorter duration appeared [38], lasting 
for 6 weeks. The range of the session length is between 
15 and 45 min, the mean is 28 min, the median is 20 min, 
and the mode is 22 min as well. The range of the program 
duration is between 1 weeks and 4 years.

The group of papers focusing on children belonging 
to the age of lower secondary education (10–13 years) 
showed incongruity while it contained only one program. 

This one [39] focused on 30-minute-long sessions 
through 4 weeks.

We could see shorter, medium-length and longer ses-
sions and durations in the group of articles involving chil-
dren in primary and upper-secondary education (6–19 
years). Despite the characteristics of the small school 
children, some programs reported having 60-minutes-
long session [20, 34] which seems to be too long and not 
fitting the age group. Interestingly, significantly shorter, 
10-minutes-long session could be found as well [23]. 
Overall, the duration varied between 8 and 12 weeks [27, 
29] but longer formats also appeared [35]. The range of 
the session length is between 10 and 60 min, the mean is 
38 min, the median is 35 min, and the mode is 60 min as 
well. The range of the program duration is between 7and 
40 weeks.

Outcome indicators
Regarding the outcome variables, two big categories 
could be created (see Table  2). Physiological variables 
related to the nervous system included papers measur-
ing anthropometric variables, heart rate, respiratory 
rate, peripheral oxygen saturation (SpO2), systolic and 
diastolic blood pressure, brain activity, facial motric-
ity, neurodevelopmental progression, physical stress and 
salivary cortisol. Among them, cerebral palsy [21, 35], 
developmental dysphasia [33], various physiological dis-
abilities [23], post-operative cases [25], neurological dis-
order [24, 30] and severe and multiple disabilities were 
involved. Except for the trial of Cabiddu et al. [24], all 
papers were RCTs. Although the durations of the pro-
grams show a significant variety (between 1 occasion 
and 10 months), the length of the sessions was similar, 

Fig. 2 Means, median and modes of the programs by age

 



Page 7 of 10Kovács et al. BMC Public Health          (2024) 24:824 

approximately 45–50  min. Even if the papers focus on 
children with issues and the methods used also vary, the 
papers emphasise the positive impact of animal-assisted 
programs, supporting physiological health. The sym-
pathetic nervous system works in a more efficient way, 
heart rate, respiratory rate, peripheral oxygen saturation 
(SpO2), systolic and diastolic blood pressure become 
slower as a result [24, 35]. Brain activity improves [10, 23] 
and neurodevelopmental progression can also be experi-
enced [30, 36].

The other group of variables named as motorium-
related indicators focused on children with autism [20, 
39], developmental delay [22, 33], cerebral palsy [26, 28, 
32, 35, 40], physical disability [38], ADHD [29, 34], dys-
praxia [27]. Regarding the methodological diversity of 
these papers, RCTs were the most often used research 
method, except for pilot studies [27–29, 40]. The dura-
tion of the program showed a huge variety in this case as 
well since it varied between 2 weeks to 4 years. Regarding 
the session lengths, 30 and 45-minute-long sessions were 
preferred. Regarding the results, the papers highlight the 
positive impact of the animal-assisted activities, e.g. it 
improves motoric function and ambulation [28, 37, 38], 
gross-motor development and motor proficiency [22, 26, 
31, 33], muscle spasticity [32] and coordination [34].

Discussion
The results of the systematic literature analysis high-
lighted the common health outcomes addressed by ani-
mal-assisted interventions. Regarding the effects on the 
nervous and motoric systems, an overall positive and 
supportive impact could be detected compared to the 
control groups receiving normal pharmacological ther-
apy. The significance of the impact may vary following 
the type of the disorder, its nature, severity and comor-
bidity. The papers focused rather on physical disabilities 
(e.g. cerebral palsy, dysphasia, etc.), and the manifesta-
tion of developmental disorders (autism, ADHD) was 
lower, probably due to the physiological improvement 
focus of the articles. Multidisciplinary models support 
the complex treatment of physiological and psychologi-
cal aspects of disorders and active participation in the 
medical process by child psychiatrists and general pae-
diatricians, some of whom act as intermediaries between 
the health care, public education and social sector [41]. 
For instance, according to Nagy et al. [42], in addition 
to parents and specialists, the involvement of child psy-
chiatrists and general paediatricians may be justified, as 
they act as intermediaries between the health care, public 
education and social sectors. Therefore, future research 
should emphasise the correlation between various physi-
ological and psychological parameters in the light of the 
therapy as understanding these interconnected aspects 
can provide a more comprehensive insight into the 

mechanisms and effectiveness of therapeutic interven-
tions. Physiological responses, such as changes in heart 
rate, cortisol levels, and immune system function, are 
intricately linked with psychological well-being. Inves-
tigating the correlations between these physiological 
markers and psychological outcomes can unveil the intri-
cate interplay between mind and body during therapeutic 
processes. This holistic approach is particularly relevant 
in the field of therapy, where interventions often aim to 
address both the mental and physical aspects of health 
[43].

During the analysis, the consensus could be drawn 
regarding the length of the sessions that the length of the 
sessions is below 60 min. Partly, the variety of the disor-
ders manifested in the programs hinders concluding such 
suggestions. However, no consensus could be seen in the 
case of similar disorders. Also, a minimum of 6 weeks 
would be important when operating with one or two ses-
sions per week. This would also improve the development 
of the therapeutic bond, deepening the impact of the 
activity. However, the study of Odendaal [44] reported 
the more beneficial impact of the more frequent shorter 
dog-assisted program (5–25  min) compared to less fre-
quent longer ones (60  min). Therefore, sessions should 
follow this suggestion and set the main animal-assisted 
task into shorter periods. Also, it would be important to 
set the duration and length following the age and disor-
der of the patients.

As implications for practice, this systematic analysis 
provides beneficial information for clinicians, health-
care providers, and education providers, supporting the 
identification of various physiological impacts of animal-
assisted programs (interventions, therapies, activities). 
This incorporates developing or ensuring the applica-
tion of the needs assessment checklists, sampling, timing 
including session length and duration, choice of animals 
and measurement tools. The conclusions drawn regard-
ing the length and durations of the various programs 
may support professionals to design their therapeu-
tic activities. The programs introduced may also sup-
port professionals in the choice of the most appropriate 
animal-assisted program following the special need and 
health problem and the age of the patients.

Despite the findings of this study, it is important to rec-
ognise the limitations that it presents. For instance, there 
were variances between trials that could not be fully 
clarified by the moderator analyses of the trial character-
istics since the studies used different tools or focused on 
different patient groups. While we did gather extensive 
data on factors such as the quality of the trial, the par-
ticipants, and the interventions, there remained some 
unaccounted-for heterogeneity in the trials. Due to the 
heterogeneity of the studies, no pool sizes and effect sizes 
could be measured. Also, since the language of the papers 
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was only English, some valuable articles written in non-
English language were not considered. Also, some rele-
vant articles were not included due to the search process 
used. Also, grey literature was excluded. We also empha-
sise that these results only represent published studies 
and they do not represent unpublished research or what 
may be done in actual practice.

We should also mention that several studies have uti-
lised interventions incorporating multiple treatment 
methods. This has led to the difficulty of categorising 
these studies into distinct groups. Additionally, some 
studies have not furnished sufficient information regard-
ing their treatment approaches and delivery methods. 
Treatment protocols must be more transparently docu-
mented in the primary research literature to explore the 
most effective elements of psychotherapies for mitigating 
symptoms and enhancing everyday activities in children 
and youth with special needs. Also, we should mention 
the diversity of the keywords that could have been poten-
tially used during the systematic search, e.g. “behav-
ioural intervention”, “treatment” or “strategy” instead of 
“intervention”.

Conclusions
This study identified several issues related to animal—
assisted interventions, therapies and programs focusing 
on the physiological development of children and youth 
with special needs. These were comparable to studies 
in other settings and countries. The methodology of the 
papers represents a high niveau. There is still a gap in 
the development of such programs since existing activi-
ties, therapies, and interventions focus only on the ner-
vous system and the moratorium. The interrelation of the 
physiological and psychological variables is not domi-
nant at all. Identifying these problems can provide useful 
information to inform recommendations for strategies to 
enhance the practice and management of animal-assisted 
programs focusing on children and youth with special 
education needs. Enhancing the practice and manage-
ment of animal-assisted programs involves careful con-
sideration of various strategies to ensure the well-being 
of both animals and participants. Based on the findings, 
standardised training programs can be established for 
handlers and animals involved in animal-assisted pro-
grams. Certification processes can ensure that handlers 
are knowledgeable about animal behaviour, welfare, and 
the specific needs of diverse populations. Regarding 
methodological aspects, the relevance of the screening 
progress may also be emphasised as implement thor-
ough screening processes for participants to identify any 
allergies, fears, or health conditions that may affect their 
interaction with animals. Therefore, further research 
should also put bigger focus on such details. This helps 
tailor the program to individual needs and ensures a 

positive experience. Also, ongoing evaluation processes 
are also crucial to assess the effectiveness and impact of 
animal-assisted programs. Solicit feedback from partici-
pants, handlers, and other stakeholders to continuously 
improve program quality. Furthermore, fostering collab-
oration between animal-assisted programs and relevant 
professionals, such as psychologists, veterinarians, and 
educators should also have higher emphasis. This inter-
disciplinary approach ensures a comprehensive under-
standing of the benefits and challenges associated with 
these programs.

Supplementary Information
The online version contains supplementary material available at https://doi.
org/10.1186/s12889-024-18326-y.

Supplementary Material 1

Acknowledgements
Not applicable.

Author contributions
KEK: Conceptualization, Methodology, Investigation, Project administration, 
Funding acquisition, Data Curation, Writing - Original Draft, Writing - Review 
& Editing. EZB: Conceptualization, Methodology, Investigation, Writing - 
Original Draft, Writing - Review & Editing. B.L.: Investigation, Writing - Original 
Draft. PB: Conceptualization, Writing - Original Draft. BEN: Conceptualization, 
Methodology, Investigation, Project administration, Funding acquisition, Data 
Curation, Writing - Original Draft, Writing - Review & Editing.

Funding
This paper was supported by the János Bolyai Research Scholarship of the 
Hungarian Academy of Sciences (BO/000686/23/2). The study was supported 
by the ÚNKP-23-5 New National Excellence Program of the Ministry for Culture 
and Innovation from the source of the National Research, Development and 
Innovation Fund (ÚNKP-23-5-DE-496).
Open access funding provided by University of Debrecen.

Data availability
The datasets used and/or analysed during the current study available from the 
corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate
This research was conducted in accordance with the Declaration of Helsinki. 
The Research Ethics Committee (REC) approved this study (2023-082). 
The research is conducted ethically, the results are reported honestly, the 
submitted work is original and not (self-) plagiarised, and authorship reflects 
the individuals’ contributions. Informed consent was not required for the 
study.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Received: 1 November 2023 / Accepted: 11 March 2024

https://doi.org/10.1186/s12889-024-18326-y
https://doi.org/10.1186/s12889-024-18326-y


Page 9 of 10Kovács et al. BMC Public Health          (2024) 24:824 

References
1. Friedrich JA. The role of animal-assisted interventions in Communication skills 

of Children with Autism. Walden University; 2019.
2. Hediger K, Gee NR, Griffin JA. Do animals in the classroom improve learning, 

attention, or other aspects of cognition? In: Gee NR, Fine AH, McCardle P, 
editors. Eds. How animals help students learn: Research and practice for 
educators and mental-health professionals. New York, NY: Routledge; 2017. 
pp. 56–68.

3. Rodrigo-Claverol M, Malla-Clua B, Marquilles-Bonet C, Sol J, Jové-Naval J, 
Sole-Pujol M, Ortega-Bravo M. Animal-assisted therapy improves communi-
cation and mobility among Institutionalized people with cognitive impair-
ment. IJERPH. 2020;17:5899.

4. Barker SB, Gee NR. Canine-assisted interventions in hospitals: best practices 
for Maximizing Human and Canine Safety. Front Vet Sci. 2021;8:615730.

5. Gammonley J, Yates J. Pet projects: animal assisted therapy in nursing homes. 
J Gerontol Nurs. 1991;17:12–5.

6. Grové C, Henderson L, Lee F, Wardlaw P. Therapy dogs in Educational set-
tings: guidelines and recommendations for implementation. Front Vet Sci. 
2021;8:655104.

7. Villafaina-Domínguez B, Collado-Mateo D, Merellano-Navarro E, Villafaina S. 
Effects of Dog-based animal-assisted interventions in Prison Population: a 
systematic review. Animals. 2020;10:2129.

8. Velde BP, Cipriani J, Fisher G. Resident and therapist views of animal-assisted 
therapy: implications for occupational therapy practice. Aus Occup Therapy J. 
2005;52:43–50.

9. Kil T, Yoon K-A, Ryu H, Kim M. Effect of group integrated intervention program 
combined animal-assisted therapy and integrated elderly play therapy on 
live alone elderly. J Anim Sci Technol. 2019;61:379–87.

10. Nepps P, Stewart CN, Bruckno SR. Animal-assisted activity: effects of a 
complementary intervention program on psychological and physiological 
variables. J Evid Based Complement Altern Med. 2014;19:211–5.

11. Guillen Guzmán E, Sastre Rodríguez L, Santamarina-Perez P, Hermida Barros 
L, García Giralt M, Domenec Elizalde E, Ubach R, Romero Gonzalez F, Pastor 
Yuste M et al. Y., Diaz Téllez C.,. (2022) The Benefits of Dog-Assisted Therapy 
as Complementary Treatment in a Children’s Mental Health Day Hospital. 
Animals 12: 2841.

12. Thelwell. Paws for thought: a controlled study investigating the benefits 
of interacting with a House-trained dog on University Students Mood and 
anxiety. Animals. 2019;9:846.

13. Berget B, Ekeberg Ø, Pedersen I, Braastad BO. Animal-assisted therapy with 
farm animals for persons with Psychiatric disorders: effects on anxiety and 
depression, a Randomized Controlled Trial. Occup Therapy Mental Health. 
2011;27:50–64.

14. Machová K, Daďová K, Chaloupková H, Svobodová I. Does having a pet influ-
ence the physical activity of their young female owners? BMC Public Health. 
2019;19:1672.

15. Cherniack EP, Cherniack AR. The Benefit of pets and Animal-assisted therapy 
to the health of older individuals. Curr Gerontol Geriatr Res. 2014;2014:1–9.

16. Rodrigo-Claverol M, Casanova-Gonzalvo C, Malla-Clua B, Rodrigo-Claverol E, 
Jové-Naval J, Ortega-Bravo M. Animal-assisted intervention improves Pain 
Perception in Polymedicated Geriatric patients with Chronic Joint Pain: a 
clinical trial. IJERPH. 2019;16:2843.

17. Beetz A, Uvnäs-Moberg K, Julius H, Kotrschal K. Psychosocial and Psychophys-
iological effects of Human-Animal interactions. The Possible Role of Oxytocin. 
Front Psychology.; 2012.

18. Group PRISMA-P, Moher D, Shamseer L, Clarke M, Ghersi D, Liberati A, Pet-
ticrew M, Shekelle P, Stewart LA. Preferred reporting items for systematic 
review and meta-analysis protocols (PRISMA-P) 2015 statement. Syst Rev. 
2015;4:1.

19. Moola S, Munn Z, Tufanaru C, Aromataris E, Sears K, Sfetcu R, Currie M, 
Qureshi R, Mattis P, Lisy K, Mu P-F. Chapter 7: Systematic reviews of etiology 
and risk. In: Aromataris E, Munn Z, editors. JBI Manual for Evidence Synthesis 
JBI, 2020. Available from https://synthesismanual.jbi.global.

20. Abadi MRH, Hase B, Dell C, Johnston JD, Kontulainen S. Dog-assisted physical 
activity intervention in children with Autism Spectrum disorder: a feasibility 
and efficacy exploratory study. Anthrozoös. 2022;35:601–12.

21. Benda W, McGibbon NH, Grant KL. Improvements in muscle symmetry in 
children with cerebral Palsy after equine-assisted therapy (hippotherapy). J 
Altern Complement Med. 2003;9:817–25.

22. Brady HA, James CR, Dendy DW, Irwin TA, Thompson LD, Camp TM. Gross 
Motor skills and Gait Performance in two- and three-year-old children with 

Developmental Delay participating in Hippotherapy. J Equine Veterinary Sci. 
2021;99:103359.

23. Branson SM, Boss L, Padhye NS, Trötscher T, Ward A. Effects of Animal-assisted 
activities on Biobehavioral stress responses in hospitalized children: a ran-
domized controlled study. J Pediatr Nurs. 2017;36:84–91.

24. Cabiddu R, Borghi-Silva A, Trimer R, Trimer V, Ricci PA, Italiano Monteiro C, 
Camargo Magalhães Maniglia M, Silva Pereira AM, Chagas RD, Carvalho G EM. 
Hippotherapy acute impact on heart rate variability non-linear dynamics in 
neurological disorders. Physiol Behav. 2016;159:88–94.

25. Calcaterra V, Veggiotti P, Palestrini C, et al. Post-operative benefits of 
animal-assisted therapy in Pediatric surgery: a randomised study. PLoS ONE. 
2015;10:e0125813.

26. Deutz U, Heussen N, Weigt-Usinger K, et al. Impact of Hippotherapy on Gross 
Motor function and quality of life in children with bilateral cerebral palsy: a 
randomized open-label crossover study. Neuropediatrics. 2018;49:185–92.

27. Hession CE, Eastwood B, Watterson D, Lehane CM, Oxley N, Murphy BA. 
Therapeutic Horse Riding improves cognition, Mood Arousal, and ambula-
tion in children with Dyspraxia. J Altern Complement Med. 2014;20:19–23.

28. Hsieh Y-L, Yang C-C, Sun S-H, Chan S-Y, Wang T-H, Luo H-J. Effects of hippo-
therapy on body functions, activities and participation in children with cere-
bral palsy based on ICF-CY assessments. Disabil Rehabil. 2017;39:1703–13.

29. Jang B, Song J, Kim J, Kim S, Lee J, Shin H-Y, Kwon J-Y, Kim Y-H, Joung Y-S. 
Equine-assisted activities and therapy for treating children with Attention-
Deficit/Hyperactivity disorder. J Altern Complement Med. 2015;21:546–53.

30. Kraft KA, Weisberg J, Finch MD, Nickel A, Griffin KH, Barnes TL. Hippotherapy 
in Rehabilitation Care for Children with neurological impairments and devel-
opmental delays: a Case Series. Pediatr Phys Ther. 2019;31:E14–21.

31. Kwon J-Y, Chang HJ, Yi S-H, Lee JY, Shin H-Y, Kim Y-H. Effect of Hippotherapy 
on Gross Motor function in children with cerebral palsy: a Randomized 
Controlled Trial. J Altern Complement Med. 2015;21:15–21.

32. Lucena-Antón D, Rosety-Rodríguez I, Moral-Munoz JA. Effects of a hippo-
therapy intervention on muscle spasticity in children with cerebral palsy: a 
randomized controlled trial. Complement Ther Clin Pract. 2018;31:188–92.

33. Machová K, Kejdanová P, Bajtlerová I, Procházková R, Svobodová I, Mezian K. 
Canine-assisted Speech Therapy for children with communication impair-
ments: a Randomized Controlled Trial. Anthrozoös. 2018;31:587–98.

34. Oh Y, Joung Y-S, Jang B, et al. Efficacy of Hippotherapy Versus Pharmacother-
apy in Attention-Deficit/Hyperactivity disorder: a Randomized Clinical Trial. J 
Altern Complement Med. 2018;24:463–71.

35. Park I-K, Lee JY, Suk M-H, Yoo S, Seo Y-G, Oh J-K, Kwon J-Y. Effect of equine-
assisted activities on Cardiac autonomic function in children with cerebral 
palsy: a pilot randomized-controlled trial. J Altern Complement Med. 
2021;27:96–102.

36. Lobato Rincón LL, Rivera Martín B, Medina Sánchez MÁ, Villafaina S, 
Merellano-Navarro E, Collado-Mateo D. Effects of dog-assisted education on 
physical and communicative skills in children with severe and multiple dis-
abilities: a pilot study. Animals. 2021;11:1741.

37. Silkwood-Sherer DJ, McGibbon NH. Can hippotherapy make a difference in 
the quality of life of children with cerebral palsy? A pragmatic study. Physio-
ther Theory Pract. 2022;38:390–400.

38. Silkwood-Sherer DJ, Killian CB, Long TM, Martin KS. Hippotherapy—An inter-
vention to Habilitate Balance deficits in Children with Movement disorders: a 
clinical trial. Phys Ther. 2012;92:707–17.

39. Steiner H, Kertesz Z. Effects of therapeutic horse riding on gait cycle param-
eters and some aspects of behavior of children with autism. Acta Physiol 
Hung. 2015;102:324–35.

40. Žalienė L, Mockevičienė D, Kreivinienė B, Razbadauskas A, Kleiva Ž, Kirkutis A. 
Short-term and Long-Term effects of Riding for children with cerebral Palsy 
Gross Motor functions. Biomed Res Int. 2018;2018:1–6.

41. Rowlands G, Russel S, O’Dunnell A, Kaner E, Trezona A, Rademakers J, Nut-
beam D. What is the evidence on existing policies and linked activities and 
their Effectiveness for Improving Health Literacy at National, Regional and 
organizational levels in the WHO European Region? WHO Regional Office for 
Europe; 2018.

42. Nagy BE, Oláh R, Varga T, Kapás J, Gáll J, Zombor E, Szőke, Zs M, Szele A, Sz, 
Kovács KE. (2020). Develop a data collection model and test its application. 
[Adatgyűjtési modell kialakítása és alkalmazásának kipróbálása]. Retrieved 
from: https://kancellaria.palyazatok.unideb.hu/hu/gyermek-esifjusagpszichia-
triai-addiktologiai-es-mentalhigienes-ellatorendszer-infrastrukturalis.

43. James KA, Stromin JI, Steenkamp N, Combrinck MI. Understanding the 
relationships between physiological and psychosocial stress, cortisol and 
cognition. Front Endocrinol. 2023;14:1085950.

https://synthesismanual.jbi.global
https://kancellaria.palyazatok.unideb.hu/hu/gyermek-esifjusagpszichiatriai-addiktologiai-es-mentalhigienes-ellatorendszer-infrastrukturalis
https://kancellaria.palyazatok.unideb.hu/hu/gyermek-esifjusagpszichiatriai-addiktologiai-es-mentalhigienes-ellatorendszer-infrastrukturalis


Page 10 of 10Kovács et al. BMC Public Health          (2024) 24:824 

44. Odendaal JSJ. Animal-assisted therapy — magic or medicine? J Psychosom 
Res. 2000;49:275–80.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in 
published maps and institutional affiliations.


	﻿The role of animal-assisted programs in physical health improvement of children and adolescents with special education needs - a systematic review
	﻿Abstract
	﻿Background
	﻿Methods
	﻿Literature search
	﻿Inclusion and exclusion criteria
	﻿Data extraction and assessment of methodological quality
	﻿Risk of bias

	﻿Results
	﻿Animals involved in the therapies
	﻿Age of the patients and the special needs represented
	﻿Session and program duration by age
	﻿Outcome indicators

	﻿Discussion
	﻿Conclusions
	﻿References


