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Introduction: Animal Assisted Interventions (AAIs) are increasingly common in pediatric
care settings as a means to promote the physical, mental, and emotional well-being of
hospitalized children and adolescents.

Objectives: The aim of this work was to review published studies implementing
AAIs in hospital settings and to assess the effects of AAIs on the biobehavioral
response to stress and pain, social behavior, quality of life and level of satisfaction with
hospitalization in children and adolescents. Stress and burden, quality of life, mood
and level of satisfaction with hospitalization in parents/caregivers as well as stress
and burden, perception of the work environment and job satisfaction in hospital staff
were also reviewed.

Methods: All published studies reporting quantitative assessments were systematically
searched using PubMed, Scopus, ProQuest and Web of Science databases in
accordance with PRISMA guidelines. The aim was to identify studies examining the
effects of AAIs on behavioral, psychological and physiological responses to stress in
children and adolescents (0–18 years) formally admitted to a hospital for a stay, as well
as in those undergoing a visit for treatments or medical examinations.

Results: Of the 350 studies screened, 21 were eligible for inclusion. Most of
them focused on stress, pain, and anxiety reduction in pediatric patients, and used
both physiological parameters and behavioral and psychological observations/scales.
All studies employed dogs. Results show the potential of AAIs to reduce anxiety
and behavioral distress in pediatric patients while acting on physiological measures
associated with arousal.

Conclusion: Although further, more rigorous studies are still needed, the findings of
this review may have implications for clinical practices suggesting appropriate planning
of AAIs by pediatric healthcare professionals.

Systematic Review Registration: [https://www.crd.york.ac.uk/prospero/display_
record.php?RecordID=178993], identifier [CRD42020178993].

Keywords: animal-assisted interventions, hospitalization, pediatric patients, stress, pain, anxiety, children,
adolescents
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INTRODUCTION

Hospitalization is a stressful event for children and their families
(Coyne, 2006; Francischinelli et al., 2012): as previously reported
(Fernandes and Arriaga, 2010), separation from parents and
friends, being in an unfamiliar environment and receiving
procedures and treatments is a major concern for mental
health in this patient population. Lack of control over the
environment can be traumatic, as demonstrated by increased
anxiety, aggression, anger, and similar emotional expressions
in hospitalized children (Coyne, 2006; William Li et al., 2007;
Francischinelli et al., 2012; Li et al., 2016). This condition
could delay treatment, or lead to a longer time to recover,
also reducing patient and family satisfaction. Traditionally,
pharmacological therapies have been prescribed to manage
anxiety and stress in this condition, but this is often associated
with high costs and harmful side effects, including constipation
and nausea (Jiang et al., 2004; Ravindran and da Silva,
2013; Taniguchi et al., 2015). Therefore, the advent of non-
pharmacologic approaches based on emotional regulation and
humanization of care through complementary therapies has
drawn the attention of the medical community (Connor and
Miller, 2000; Ravindran and da Silva, 2013; Taniguchi et al.,
2015; Gilmer et al., 2016). Among complementary interventions,
Animal-Assisted Interventions (AAIs) appear to represent a
highly suitable approach that could be implemented in children’s
education and care (Cirulli et al., 2011; Davis et al., 2015;
Correale et al., 2017). The term AAIs refers to goal-oriented and
structured interventions that incorporate domesticated animals
in health, education, and recreational activities and are designed
to promote improvement in human physical, social, emotional,
and/or cognitive functioning (Kruger and Serpell, 2010). AAIs
can be defined, as a function of their main goal, as Animal-
Assisted Therapy (AAT), Animal-Assisted Education (AAE), and
Animal-Assisted Activities (AAA). In Italy, AAI are conducted
according to specific Guidelines from the Ministry of Health
which regulate the involvement of health professionals into
interdisciplinary teams, the planning and monitoring of the
interventions, and the training (Cirulli et al., 2011; Italian
National Guidelines for Animal Assisted Interventions, 2015).

Children’s hospitals are an elective setting where AAIs could
be successfully employed, as indicated by an increasing number
of studies (Kaminski et al., 2002; Barker et al., 2015; Abrahamson
et al., 2016; Uglow, 2019). Although AAI effectiveness has been
examined by previous systematic reviews and meta-analyses
(Urbanski and Lazenby, 2012; Chur-Hansen et al., 2014; Gilmer
et al., 2016; Lundqvist et al., 2017; Waite et al., 2018; Tripodi
et al., 2019; Feng et al., 2021), the focus of these studies
was not always on the hospital setting or, alternatively, it
was limited to a specific medical condition (such as pediatric
oncology). Furthermore, they were limited to randomized
controlled studies. Hence, we here provide an update on AAI’s
effectiveness in pediatric wards considering a variety of outcomes,
including bio-behavioral responses to stress and pain (e.g.,
anxiety, cortisol levels, perceived stress, and pain), mood (e.g.,
depression), social behavior, quality of life and level of satisfaction
with hospitalization. In order to provide a broader overview

of children hospital application of AAIs, we included non-
controlled studies, but only if they included quantitative scales
for data collection. Furthermore, we sought to assess whether
these interventions can also impact stress and burden, quality of
life, mood and level of satisfaction in parents and/or caregivers,
as well as ameliorating the work environment and promote job
satisfaction, as perceived by the hospital staff. These indicators
could be important to further promote AAIs in hospital settings.

MATERIALS AND METHODS

Review Protocol
The systematic search was conducted in accordance with the
Preferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) guidelines (Liberati et al., 2009; Moher et al.,
2009). The protocol (based on PRISMA-P checklist; Moher et al.,
2015; Shamseer et al., 2015) was registered in PROSPERO registry
on Jul 05, 2020 (registration number: CRD42020178993).

Literature Search and Study Selection
Relevant literature was searched in: Elsevier’s Scopus, Pubmed,
Web of Science (Core Collection), and ProQuest (Biological
Science Collectionı , British Nursing Databaseı , Health & Medical
Collection, and Psychology Database). Manual search was then
performed in order to supplement primary database searches.
Searches were conducted on 14th April 2020. All studies
reporting quantitative assessment and published in peer review
journals were included.

The search was aimed at identifying relevant studies
examining the effects of AAIs on the following outcomes: (1)
biobehavioral response to stress and pain (e.g., anxiety, cortisol
levels, perceived stress, and pain), mood (e.g., depression),
social behavior, quality of life and level of satisfaction with
hospitalization in children and adolescents (age range: 0–
18 years); (2) stress and burden, quality of life, mood and
level of satisfaction with hospitalization in parents/caregivers;
(3) stress and burden, perception of the work environment and
job satisfaction in hospital staff. Studies were included if they
assessed the effectiveness of AAIs in improving the experience
of hospitalization both in children and adolescents formally
admitted to a hospital for a stay (hereinafter referred to as
“hospitalized” or “inpatients”), as well as in those who attend a
hospital for a visit (i.e., for treatments or medical examinations)
(hereinafter referred to as “outpatients”). For this study, AAIs
were defined as scheduled visits of an animal accompanied
by its handler to the hospital and involving domestic animals
(interventions involving residential animals as well as wild
animals, such as dolphins, were excluded). The complete search
strategy used is presented in the Supplementary Material
(example of Scopus database, Supplementary Material).

Titles/Abstracts and full text of studies retrieved were screened
independently by two authors (BC, CC). A rater agreement of
88.9 and 91.9% was reached between the two reviewers in the
Title/Abstract and Full text screening phases respectively. Any
disagreement was solved through discussion with an additional
investigator (MB). The prioritization of exclusion criteria was:
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(i) language different from English; (ii) non-original research
(e.g., reviews, editorials, commentaries) (iii) interventions other
than AAIs in hospital settings; (iv) AAIs involving non-domestic
animals; (v) subjects receiving the interventions different from
children and adolescent (range: 0–18 years of age); (vi)
not relevant outcomes; (vii) qualitative assessment, descriptive
statistics; (viii) no full-text available.

The full text of the potentially eligible studies was requested
from corresponding authors by email. If there was no response to
our initial email, after a minimum of five business days, we sent a
second reminder email to the corresponding author.

Data Extraction
The full-text articles of the studies eligible for qualitative data
extraction were independently assessed by two reviewers (BC,
CC) with discrepancies that could not be resolved by discussion
being solved by consulting an additional investigator (MB).

The data extracted included the following categories:
(i) bibliographic details (i.e., 1st author, country, year of
publication, journal); (ii) subject characteristics (i.e., age, sex,
diagnosis, concomitant medications/behavioral interventions);
(iii) care setting (i.e., inpatient/outpatient units, duration of
hospitalization, reasons for being hospitalized or type of visit);
(iii) AAI characteristics (i.e., animal species involved and
number, intervention duration/frequency, activity performed,
team involved, other subjects involved such as parents or hospital
staff); (iv) study design characteristics (i.e., experimental groups
receiving AAI and age-matched controls receiving another
behavioral intervention or treatment as usual, sample sizes,
follow-up, randomization). Outcome measures extracted were:
(1) changes in biobehavioral response to stress and pain, mood,
social behavior, quality of life, and level of satisfaction with
hospitalization in children and adolescents; (2) changes in stress
and burden, quality of life, mood, and level of satisfaction with
hospitalization in parents/caregivers; (3) changes in stress and
burden, perception of the work environment and job satisfaction
in hospital staff. In particular, we retrieved data on the direction
of the variation, i.e., statistically significant improvement,
worsening, no change. Other measures extracted were: (i) other
outcomes; (ii) level of satisfaction with the intervention in
children/adolescents, and caregivers/parents; (iii) measurements
assessing children-animal interaction/relationship and children’s
attitudes toward animals.

Assessment of the Risk of Bias
The revised Cochrane risk-of-bias tool for randomized trials
(RoB2, Sterne et al., 2019) was used to assess the risk of bias in
randomized studies. The methods of randomization, deviations
from intended interventions (effect of adhering to intervention),
missing outcome data, measurement of the outcome, selection
of reported results in the included studies were evaluated. Each
domain was judged as “low,” “some concerns,” or “high” risk
based on responses to signaling questions, resulting in an overall
bias judgment being assessed.

The ROBINS-I tool (Risk Of Bias In Non-randomized Studies
- of Interventions; Sterne et al., 2016) was used in the case of
non-randomized studies of interventions. The tool comprises

seven domains (confounding, selection of participants into the
study, classification of interventions, deviations from intended
interventions, missing data, measurement of outcomes, selection
of the reported results) and an overall judgment of risk of bias.
Risk of bias for each domain and the overall judgment can
be expressed as “low,” “moderate,” “serious,” critical,” or “no
information.”

Two reviewers (BC, CC) independently assessed risk
of bias in selected studies; any disagreement was resolved
through discussion, and the involvement of a further reviewer
(MB), if required.

RESULTS

Study Selection
The comprehensive search strategy resulted in 692 bibliographic
records. The study selection process is summarized in Figure 1 by
using the PRISMA flow diagram. After duplicates were removed,
350 studies were left. The 1st selection phase (i.e., titles and
abstracts screening) resulted in 75 studies; the 2nd selection phase
(i.e., full-text articles screening) resulted in 21 studies eligible for
inclusion in the systematic review.

Study Characteristics
Of the 21 studies included in the analysis, 12 were conducted
in the United States of America (57%), three in Italy
(14%), two in Canada (10%), and four in other countries
(19%). Patients were children aged between three months and
18 years, with a balance between males (n = 471) and females
(n = 458) (Table 1). Almost half of the sample (48%) were
outpatients while 52% were inpatients. Hospitalization reasons
for inpatients were medical or surgical management (64%) or
surgical procedures (36%). Visit reasons for outpatients were
routine examination (30%), oncological treatment (20%), dental
visit (20%), and others (30%). Types of medical conditions
ranged from chronic health conditions (i.e., psoriatic arthritis,
tuberous sclerosis, Prader-Willi Syndrome, cystic fibrosis,
diabetes, neurological disorders) to acute illness (i.e., fever, otitis
media, tick bite, trauma), oncological disorders, dental issues,
neurodevelopmental disorders or gastrointestinal diseases. Two
studies included healthy patients. The majority (72%) of the
studies included a control group, but only 38% of them has a
random assignment. Sample size ranged from 15 to 60 subjects
for AAI group and from 15 to 81 subjects for control groups. The
more frequent outcome assessed was the child’s stress (n = 14
studies), followed by anxiety (n = 7) and pain (n = 8). Other
outcomes (i.e., mood and QoL) were less frequently studied. Only
three of 21 studies considered also parents’ outcomes (anxiety,
stress, and mood). None of the studies selected assessed stress and
burden, perception of the work environment, or job satisfaction
in hospital staff.

All selected studies used only dog-mediated interventions;
we found no other species involved in AAIs pediatric hospital
programs. For what concerns the interventions (Table 2),
programs included: (i) a single dog visit (n = 15), (ii) regular
(weekly) dog visits (n = 5), or (iii) dog visits at any time during the
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FIGURE 1 | PRISMA flow diagram of the literature search (identification) and selection process (screening, eligibility, inclusion).

patient’s hospitalization (n = 1). Sixteen of 21 studies specified the
duration of the session, which results highly variable (range 6–
60 min; M = 16.44; SD = 8.29). The number of sessions in regular
interventions varied also for number of encounters (range 3–24
sessions, M = 14.4; SD = 7.55). The smallest AAI team included
a dog with its handler. Fifteen of the selected studies mentioned
the breed of the dog employed, mainly represented by Retrievers
(Golden or Labrador) or Retrievers mixes (n = 40). Other breeds
employed were Shelties (n = 2), Shi Tzu (n = 2), Small Mongrels
(n = 2), and others (n = 11). Only 11 studies mentioned also the
handler qualification, which results to be mostly an AAI’s trained
or expert (64%). Except for seven studies, activities with the dog
were mainly organized in individual sessions (n = 14) and usually
involved free/naturalistic interaction (38%) or petting/caring
for the dog (29%). Control group interventions were highly
variable (see Table 2 for more details on the animal-assisted and
control interventions).

Effect of Animal Assisted Interventions
on Stress in Hospitalized Children and
Adolescents (Subjective Outcomes)
Seven of the selected studies examined the effects of AAI
on behavioral stress responses. As listed in Table 3A all the
controlled trials measured the outcome with the Observation
Scale of Behavioral Distress (OSBD). In this scale, independent

raters observe the patient for behavioral signs of distress such
as crying, screaming. Both Nagengast et al. (1997) and Hansen
et al. (1999) found a significant improvement in stress levels
during a physical examination when a dog was present, compared
to not present. Vagnoli et al. (2015) found an improvement
in perceived stress levels before and during the interaction
with the dog, compared to the control group, while finding no
modification after the interaction was over. Havener et al. (2001)
examined the effect of the AAI during a dental procedure and
found no significant modification on the outcome during the
interaction. In all uncontrolled trials, as shown in Table 3B,
a significant reduction in perceived stress levels was found,
measured using different questionnaires/scales before and after
the intervention.

Effect of Animal Assisted Interventions
on Pain in Hospitalized Children and
Adolescents (Subjective Outcomes)
Many studies have described the effects of AAI on perceived
pain using the Wong-Baker Scale (Faces Scale) (Tables 4A,B).
Although all the uncontrolled trials revealed a significant pre-
post intervention effect on the perceived pain (Table 4B), when
the study design involved a control group, only two of the five
studies showed a significant improvement (Braun et al., 2009;
Calcaterra et al., 2015; see Table 4A).
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TABLE 1 | Characteristics of the included studies.

Bibliographic details Care setting Subjects Study design

Authors,
year

Country Inpatient/
Outpatient

Hospitalization:
reason

Visit:
reason

Age range
(mean ± SD)

Sex (M/F) Medical condition Type Sample size Population:
Outcomes

Ávila-Álvarez
et al., 2020

Spain Outpatients – Therapeutic care
and Rehabilitation

2.5–5.5 years
(3.9 ± 12.6)

13/6 Autism spectrum disorder Uncontrolled AAI: 19 Child: Communication
and Interaction skills

Antonelli
et al., 2019

Italy Outpatients – Short-term
treatment or
observation

3–16 years (EG*:
8.2 ± 3.3; Ctrl:

8.3 ± 4.1)

EG*: 31/26;
Ctrl: 23/25

Respiratory,
Gastrointestinal Urinary
tract and Neurological
diseases; Traumatic

pathology

Controlled
Randomized

AAI: 24; Ctrl:
81**

Child: Pain

Hinic et al.,
2019

United
States

Inpatients Medical or surgical
management

– 6–17 years (AAI:
11.00 ± 3.46; Ctrl:

10.05 ± 3.17)

AAI: 21/29;
Ctrl: 19/24

Acute Infection, Chronic
Illness, Neurologic and

Gastrointestinal
conditions

Controlled AAI: 50; Ctrl:
43

Child: Anxiety

Lindström
Nilsson et al.,
2020

Sweden Inpatients Surgical procedures
(neurology, orthopedic,

gastro, and urology
surgery)

– 3–18 years
(11.5 ± 3.97)

24/26 Brain cancer; Brain
damage; Neurologic
condition; Trauma

Uncontrolled AAI: 50 Child: Wellbeing;
Experience of hospital

stay

Perez et al.,
2019

Canada Outpatients – MRI (magnetic
resonance imaging)

5.1–16.5 years
(median: 8 years)

11/10 Autism, hearing loss,
developmental delay,
tuberous sclerosis,

psoriatic arthritis, urinary
incontinence and spastic

diplegia.

Uncontrolled§ AAI: 21 Child: Anxiety

Nammalwar
and
Rangeeth,
2018

India Outpatients – Dental visit 4–11 years 9/11 Healthy Uncontrolled AAI: 20 Child: Anxiety

McCullough
et al., 2018

United
States

Outpatients – Oncological
treatment

3–17 years (AAI:
8.9 ± 4.5; Ctrl:

8.1 ± 4.6)

AAI: 31/29;
Ctrl: 26/20

Leukemia, Lymphoma,
Sarcoma, Other

Controlled
Randomized

AAI: 60; Ctrl:
46

Child: Stress#, Anxiety,
QoL

Parents: Stress

Silva and
Osório, 2018

Brazil Outpatients – Oncological
treatment

6–12 years
(8.68 ± 1.98)

10/14 Leukemia and solid
tumors

Uncontrolled AAI: 24 Child: Stress, Pain,
Depression, Mood,

QoL
Parents: Mood,

Anxiety

Branson
et al., 2017

United
States

Inpatients Surgery – 7–17 years (AAI:
13.43 ± 0.59; Ctrl:

12.83 ± 0.58)

AAI: 13/11;
Ctrl: 11/13

Trauma, gastrointestinal,
and musculoskeletal

disorders

Controlled
Randomized

AAI: 24; Ctrl:
24

Child: Stress#; Anxiety

Chubak
et al., 2017

United
States

Inpatients Medical or surgical
management

– 7–18 years
(12.9 ± 3.6)

10/9 Leukemia, Lymphoma,
Sarcoma, Brain cancer

Uncontrolled AAI: 19 Child: Stress, Pain

Barker et al.,
2015

United
States

Inpatients Medical or surgical
management

– 8–17 years (11.83) 19/21 31 different conditions.
Most frequently

reoccurring (n = 3)
appendicitis and
abdominal pain

Controlled
Randomized

AAI: 20; Ctrl:
20

Child: Pain, Anxiety

(Continued)
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TABLE 1 | (Continued)

Bibliographic details Care setting Subjects Study design

Authors,
year

Country Inpatient/
Outpatient

Hospitalization:
reason

Visit:
reason

Age range
(mean ± SD)

Sex (M/F) Medical condition Type Sample size Population:
Outcomes

Calcaterra
et al., 2015

Italy Inpatients Surgical procedures
(orchidopexy, inguinal

or umbilical hernia
repair, circumcision,
varicocele treatment)

– 4–16 years (AAI:
8.59 ± 3.70; Ctrl:

7.36 ± 2.48)

AAI: 15/5; Ctrl:
17/3

Healthy Controlled
Randomized

AAI: 20; Ctrl:
20

Child: Stress#, Pain

Vagnoli et al.,
2015

Italy Outpatients – Blood testing
(routine exams)

4–11 years (AAI:
7.1 ± 1.8; Ctrl:

7.4 ± 2.5)

AAI: 12/13;
Ctrl: 12/13

Healthy Controlled
Randomized

AAI: 25; Ctrl:
25

Child: Stress, Pain
Parents: Anxiety

Tsai et al.,
2010

United
States

Inpatients Medical or surgical
management

– 7–17 years
(10.97 ± 3.01)

7/8 Acute or chronic
conditions

Controlled
(within-subject)

AAI/Ctrl: 15 Child: Stress#, Anxiety

Braun et al.,
2009

United
States

Inpatients Medical or surgical
management

– 3–17 years (AAI:
13.00 ± 4.01; Ctrl:

11.69 ± 4.61)

AAI: 7/11; Ctrl:
22/17

Acute and Chronic
illnesses

Controlled AAI: 18; Ctrl:
39

Child: Stress#, Pain

Sobo et al.,
2006

United
States

Inpatients Surgery – 5–18 years 9/16 n.a. Uncontrolled AAI: 25 Child: Stress, Pain

Kaminski
et al., 2002

United
States

Inpatients Medical or surgical
management

– ≥ 5 years
(9.86 ± 2.80)

39/31 Hematological and
oncological disorders,

cystic fibrosis, diabetes,
and transplants

Controlled AAI: 30; Ctrl:
40

Child: Stress#, Mood

Wu et al.,
2002

Canada Inpatients Medical or surgical
management

– 3 months-16 years
(median: 7 years)

20/10 Cardiac and Non-cardiac
conditions

Uncontrolled AAI: 30 Child: Stress#

Havener
et al., 2001

United
States

Outpatients – Dental procedure 7-11 years (AAI:
8.4 ± 1.23; Ctrl:

8.85 ± 1.04)

17/23 Dental conditions
requiring fillings,

extractions, crown
placements, sealants,

cleanings.

Controlled
Randomized

AAI: 20; Ctrl:
20

Child: Stress

Hansen et al.,
1999

United
States

Outpatients – Routine physical
examination

2–6 years (AAI:
4.1 ± 0.9; Ctrl:

3.5 ± 1.5)

AAI: 5/10; Ctrl:
9/10

Otitis media, Fever.
Headache, Asthma,

Prader-Willi Syndrome,
Tick bite, Follow-up from

a fall

Controlled
Randomized

AAI: 15; Ctlr:
19

Child: Stress

Nagengast
et al., 1997

United
States

Outpatients – Routine physical
examination

3–6 years
(4.7 ± 1.01)

9/14 Healthy Controlled
(within-subject)

AAI/Ctrl: 23 Child: Stress

*EG: experimental Group (includes three different interventions: AAI, clowns, and music in hospital).
**In this study (Antonelli et al., 2019) the Ctrl group was further split in three groups based on the activity performed: clowns (n = 18), Musicians (n = 15), No intervention (n = 48).
§ Controlled only for the following outcomes: for the Completion of examinations, exam quality, and average exam time.
# Only physiological measures.
AAI, Animal-Assisted Intervention; Ctrl, Control Intervention; n.a., not available; QoL, Quality of Life.
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TABLE 2 | Intervention characteristics of the included studies.

Authors, year AAI Intervention AAI team AAI Activities Ctrl Intervention

Ávila-Álvarez et al.,
2020

Regular dog visits:
9 sessions

(20 min/once a
week)

5 dogs (3 Labrador Retrievers, 1
Galician Shepard Dog, 1 Spanish
Water Dog); Handler: occupational

therapist with AAI training

Individual session: activities focusing on the
knowledge of the dog, interaction with the dog,
the care of the animal, and playful occupations

with a primary focus on social interactions

–

Antonelli et al.,
2019

Dog visit: single
session (n.a.)

n.a. Free/naturalistic interaction with the dog:
professionals determined the type and timing of

the activities based on their experience

Standard care only

Hinic et al., 2019 Dog visit: single
session (8-10 min)

2 dogs (1 Labrador and 1 Golden
retriever); Handler with AAI training

Individual session: Free/naturalistic interaction
with the dog followed by a brief coping skills
education designed by the child-life specialist

Completion of a simple
age-appropriate jigsaw

puzzle followed by a brief
coping skills education

designed by the child-life
specialist

Lindström Nilsson
et al., 2020

Dog visit: single
session (n.a.)

1 dog (Labradoodle); Handler:
qualified dog trainer

Individual session: The interaction started with a
calm period and after that an active period with

dog tricks guided by the handler. A period of
relaxation concluded the therapy. Finally, each
child received a stuffed toy resembling the dog

–

Perez et al., 2019 Visit (MRI) with the
dog: single session

(20-60 min)

1 dog (Labrador retriever); Handler Individual session in the waiting room (before
the scan): Sitting near the dog, petting it, and

engaging in low-level play under the supervision
of the professional trainer

–

Nammalwar and
Rangeeth, 2018

Visit (dental
procedure) with the
dog: single session

(15 min)

n.a. Individual session: dog in the waiting room and
during dental treatment. Dog allowed sitting on

patients

–

McCullough et al.,
2018

Regular dog visits:
4 months

(10–20 min/once a
week)

26 dog (Labradors and Labrador
mixes); Handlers with AAI training

Group session: Free/naturalistic interaction with
the dog

Standard care only#

Silva and Osório,
2018

Regular dog visits:
3 sessions

(30-min/once a
week)

2 dogs (1 Labrador retriever, 1
Golden retriever); Handler: physical

therapist with AAI training

Open group (max 7 participants): (1) Sensory
stimulation: sensorial and upper limb

stimulation (brush, pet, and play fetch with the
dog); (2) Gait training: training on activities of

daily living (give water and food to the food) and
gait (walking with the dog); (3) Socialization and
Recreation: dog show, playing with the dog’s
supplies, dog drawing; agility courses, dog

clothes, stories about the dog

–

Branson et al.,
2017

Regular dog visits:
10 months

(10 min/twice per
month)

9 dogs (1 Standard poodle, 1
English mastiff, 1 Yorkshire Terrier, 1

Shih tzu, 1 Schnauzer, 1 Pug, 1
Golden retriever, 2 Shelties);

Handlers

Free/naturalistic interaction with the dog Free/naturalistic
interaction with the plush

stuffed dog

Chubak et al., 2017 Dog visit: single
session (20 min)

1 dog; Handler with AAI training Individual session: the handler sat in a chair
next to the bed, provided hand sanitizer to the
patient, and invited him/her to pet the dog. The
handler talked with the patient and family and

often invited the dog to show the patient a trick.
At the end of the visit, the handler provided the
patient with her dog’s “business card,” which
included a photo, to provide children with a

keepsake

–

Barker et al., 2015 Dog visit: single
session (10 min)

7 dogs; Handlers with prior
experience visiting pediatrics

Free/naturalistic interaction with the dog Completion of an
age-appropriate jigsaw

puzzle

Calcaterra et al.,
2015

Dog present during
post-operative

awakening (2 hours
after surgery):
single session

(20 min)

1 dog (Golden retriever); Handler Individual session: dog present during
post-operative awakening, at re-admission to

the Unit

Standard care during
post-operative awakening

(Continued)
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TABLE 2 | (Continued)

Authors, year AAI Intervention AAI team AAI Activities Ctrl Intervention

Vagnoli et al., 2015 Visit (blood testing)
with the dog: single

session (15 min)

4 dogs (1 Labrador, 1 mixed-breed,
and 2 small mongrels); Handler: AAI

expert

Individual session: the dog accompanied the
child (and his/her parent) in the procedure room

during the venipuncture

Visit without a dog

Tsai et al., 2010 Dog visit: single
session (6-10 min)

1 dog; Handler with AAI training Individual session: the child was allowed to pet,
touch, and brush the dog

Completion of an
age-appropriate puzzle

Braun et al., 2009 Dog visit: single
session (15-20 min)

1 dog (Springle Spaniel); Handler
with AAI training

Individual session: Free/naturalistic interaction
with the dog

Sitting quietly

Sobo et al., 2006 Dog visit: anytime
during

hospitalization, the
patient generally
determines the
length of the
intervention

1 dog (West Highland White Terrier);
Handler: clinical nurse specialist

Individual session: the patient decided the level
of interaction (passive: dog sitting or sleeping

with the child; low: dog doing an occasional pet
trick; high: active, playful roughhousing and

going for walks with the child)

–

Kaminski et al.,
2002

Dog visit: single
session (n.a.)

n.a. Group session: Free/naturalistic interaction with
the dog

Group activities (e.g.,
working on structured

crafts or other projects,
and playing games or

cards) or individual
activities (e.g., playing

video games)

Wu et al., 2002 Regular dog visits:
6 months

(10-20 min/once a
week)

3 dogs (1 Golden Retriever, 1 Shi
Tzu; 1 mixed breed); Handlers with

AAI training

Individual session: Free/naturalistic interaction
with the dog: during the visit, both the patient
and parent were free to interact creatively with
the dogs in any manner they wish under the

supervision of trained volunteers

-

Havener et al.,
2001

Visit (dental
procedure) with the
dog: single session

1 dog (Golden retriever) Individual session: the child was encouraged to
pet, touch, and talk to the dog as desired

during the dental procedure

Dental procedure without
the dog

Hansen et al., 1999 Visit (physical
examination) with
the dog: single

session (2–15 min)

1 dog (Golden retriever) Free/naturalistic interaction with the dog Physical examination
without the dog

Nagengast et al.,
1997

Visit (physical
examination) with
the dog: single

session (10 min)

1 dog (Beagle) Individual session: the dog was brought into the
room and positioned on the examination table

next to the child

Physical examination
without the dog

#Participants in the control group were not prohibited from having interactions with the AAI team who happened to be onsite, such as a brief interaction in the waiting
room or hallway.
AAI, Animal-Assisted Intervention; Ctrl, Control Intervention; n.a., not available.

Effect of Animal Assisted Interventions
on Stress and Pain in Hospitalized
Children and Adolescents (Physiological
Outcomes)
Nearly half of the studies selected in this review focused on
AAI effects on stress and pain levels by considering physiological
outcomes. We summarized all findings on controlled and
uncontrolled studies in Tables 5A,B. Eight studies, six controlled
and two uncontrolled, measured the heart rate, a parameter that is
affected by physiological and pharmacological stimuli (Nagengast
et al., 1997; Hansen et al., 1999; Kaminski et al., 2002; Wu et al.,
2002; Tsai et al., 2010; Calcaterra et al., 2015; McCullough et al.,
2018; Silva and Osório, 2018). Results are mixed: three controlled
and two uncontrolled studies found no significant changes, while
Kaminski et al. (2002) and Calcaterra et al. (2015) found a
statistically significant increase in heart rate activity. According

to Calcaterra et al. (2015), the autonomic cardiovascular changes
in heart rate could be considered as adaptative responses, while
Kaminski et al. (2002) assumed that the increasing levels of heart
rate activity might reflect an excitatory response of a group of
patients when exposed to the dog. Only one study (Nagengast
et al., 1997) found a significant decrease in heart rate when
the companion animal was present during medical examination,
meaning that it can also work inhibiting the sympathetic nervous
system activity.

Other physiological variables associated with arousal, such
as systolic, diastolic, and mean arterial blood pressures were
considered in seven controlled and one uncontrolled study
(Nagengast et al., 1997; Hansen et al., 1999; Kaminski et al.,
2002; Braun et al., 2009; Tsai et al., 2010; Calcaterra et al., 2015;
McCullough et al., 2018; Silva and Osório, 2018). Five studies
found no relevant changes in blood pressure, while in Tsai et al.
(2010) research systolic blood pressure (SBP) decreased over
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TABLE 3A | Effect of AAI on behavioural response to stress (controlled studies).

Study Assessments/
Analysis

Instruments/tool Results

Vagnoli et al., 2015# AAI vs. Ctrl
(Before-During-After

intervention)

OSBD Before: ↑
During: ↑
After: =

Havener et al.,
2001#

AAI vs. Ctrl (During
intervention)

OSBD =

Hansen et al.,
1999#

AAI vs. Ctrl (Baseline-During
intervention)

OSBD ↑

Nagengast et al.,
1997

AAI vs. Ctrl (During
intervention)

OSBD ↑

TABLE 3B | Effect of AAI on behavioral response to stress (uncontrolled studies).

Silva and Osório,
2018

Pre–Post Intervention CSSI ↑

Chubak et al., 2017 Pre–Post Intervention PedsQL ↑

Sobo et al., 2006 Pre–Post Intervention VAS ↑

#Randomized controlled.
AAI, Animal-Assisted Intervention; Ctrl, Control Intervention; OSBD, Observation
Scale of Behavioral Stress (Jay and Elliott, 1986); CSSI, Child Stress Symptoms
Inventory (Lipp and Lucarelli, 1998); PedsQL, Present Functioning Scales –
Emotional Stress summary score (Sherman et al., 2006); VAS, Visual Analog Scale
(Foster and Varni, 2002).
↑, Statistically significant improvement; =, not significant changes.

TABLE 4A | Effect of AAI on pain (controlled studies).

Study Assessments/Analysis Instruments/tool Results

Antonelli et al.,
2019#

AAI vs. Ctrl1, Ctrl2, Ctrl3
(only Post Intervention)

WBS =

Calcaterra et al.,
2015#

Group × Time. Pre (T1,
post-operatively baseline)
and Post (T2, after 20 min)

Intervention

WBS ↑

Barker et al., 2015# AAI vs. Ctrl: Pre–Post
Intervention

NRS-11 =

Vagnoli et al., 2015# AAI vs. Ctrl (After
intervention)

WBS/VAS =

Braun et al., 2009 Group × Time (Pre–Post
Intervention)

WBS ↑

TABLE 4B | Effect of AAI on pain (uncontrolled studies).

Silva and Osório,
2018

Pre–Post Intervention WBS ↑

Chubak et al., 2017 Pre–Post Intervention PedsQL ↑

Sobo et al., 2006 Pre–Post Intervention VAS ↑

#Randomized controlled.
AAI, Animal-Assisted Intervention; Ctrl, Control Intervention; WBS, Wong- Baker
Scale (Faces Scale) (Wong and Baker, 1988); NRS-11, Numerical Rating Scale –
11-point, single item for pain (von Baeyer et al., 2009); VAS, Visual Analog
Scale (Foster and Varni, 2002); PedsQL, Present Functioning Scales – Pain item
(Sherman et al., 2006).
↑, Statistically significant improvement; =, not significant changes.

time; DBP decreased during the intervention assisted by the
dog, while this parameter increased after the control intervention
suggesting that the mental activity associated with puzzle-solving
may increase arousal, while AAI may help reducing it. The
decrease in SBP after AAI lasted even few minutes after the
intervention was over. In agreement with these observations,

TABLE 5A | Effect of AAI on stress and pain (physiological outcomes)
(controlled studies).

Study Assessments/Analysis Measures Results

McCullough
et al., 2018#

Group × Time (Pre–Post
intervention)

Blood pressure =

Heart rate =

Branson et al.,
2017#

Group × Time (Pre-Post
intervention)

Salivary cortisol =

C-reactive protein =

Calcaterra et al.,
2015#

AAI vs. Ctrl. T1 (post-operatively
baseline), T2 (after 20 min), and
T3 (between 11 pm and midnight)

Salivary cortisol
levels

=

Prevalence of EEG beta activity
(AAI vs. Ctrl)

EEG activity increase
(>14 Hz)

Group × Time. Pre (T1,
post-operatively baseline) and
Post (T2, after 20 min) intervention

Cerebral
oxygenation- HbO2
(%)

=

Heart rate increase

SBP, DBP =

Oxygen saturation
(%)

=

Vagnoli et al.,
2015#

AAI vs. Ctrl (Before-During-After
intervention)

Serum cortisol levels During:
decrease

Tsai et al., 2010 Group × Time (Pre-During-Post
intervention)

SBP, DBP SBP:
decrease

DBP:
increase

Heart rate =

Braun et al.,
2009

Group × Time (Pre-Post
intervention)

Blood pressure =

Pulse rate =

Respiratory Rate increase

Kaminski et al.,
2002

AAI vs. Ctrl (Pre and Post
intervention)

Heart rate Pre:
increase;

Post:
increase

Blood pressure n.a.

Salivary cortisol =

Havener et al.,
2001#

Group × Time Peripheral skin
temperature

=

Hansen et al.,
1999#

Group × Time (Pre-Post
intervention)

SBP, DBP, MBP =

Heart rate =

Peripheral skin
temperature

=

Nagengast et al.,
1997

Group × Time SBP, MBP SBP
overtime =
decrease

MBP
overtime =
decrease

DBP =

Heart rate decrease

Peripheral Skin
Temperature

=

TABLE 5B | Effect of AAI on stress and pain (physiological outcomes)
(uncontrolled studies).

Silva and Osório,
2018

Pre–Post Intervention Heart rate =

Blood pressure =

Wu et al., 2002 Pre–Post Intervention Heart Rate =

Respiratory Rate =

Oxygen saturation =

#Randomized controlled.
AAI, Animal-Assisted Intervention; Ctrl, Control Intervention; SBP, Systolic blood
pressure; DBP, Diastolic blood pressure; MBP, mean arterial blood pressure.
=, Not significant changes; n.a., not available.
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Nagengast et al. (1997) found a statistically significant decrease
in SBP and MBP over time in patients involved in the AAI when
compared to the control group, indicating that physiological
arousal was moderated when the dog was present. One controlled
study (Kaminski et al., 2002) collected, but did not show, the
blood pressure data.

Four controlled studies examined cortisol levels (Kaminski
et al., 2002; Calcaterra et al., 2015; Vagnoli et al., 2015; Branson
et al., 2017) a hormone which is released under stressful
conditions (Staufenbiel et al., 2013). The majority of those studies
that have analyzed salivary cortisol found no relevant changes,
while Vagnoli et al. (2015) found a relevant decrease in plasma
cortisol levels in the group involved in activities with the dog.

Three controlled studies (Nagengast et al., 1997; Hansen
et al., 1999; Havener et al., 2001) recorded peripheral skin
temperature – a parameter used as an index of arousal – but
found no significant changes. The respiratory rate was examined
in one controlled and one uncontrolled study (Wu et al., 2002;
Braun et al., 2009). While Wu et al. (2002) found no significant
changes in respiratory rates, Braun et al. (2009) detected an
increase in the respiratory activity (2 breaths/min) which may
be considered as an indication of a state of excitement in the
child or anticipation of seeing the dog in the hospital setting.
One controlled and one uncontrolled study (Wu et al., 2002;
Calcaterra et al., 2015) considered the oxygen saturation (%),
finding no relevant changes. Furthermore, Calcaterra et al.
(2015) recorded the cerebral oxygenation (HbO2%), finding no
statistically relevant changes.

Finally, one controlled study recorded EEG activity
(Calcaterra et al., 2015). The authors obtained a complete
EEG recording reporting faster EEG diffuse beta activity
(>14 Hz) in all children of the AAI group (0% vs. 100%,
p < 0.001) after the entrance of the dog in the setting. Beta
waves are high frequency, low-amplitude brain waves that are
involved in conscious thought and logical thinking, and tend
to have a stimulating effect. Low beta waves (12–15 Hz) are
associated mostly with quiet, focused, introverted concentration
(Saunders, 2007). In the AAI group, the presence of beta activity
was correlated with an increase in attention, which could explain
the finding of a higher threshold for pain sensitivity.

Effect of Animal Assisted Interventions
on Anxiety in Hospitalized Children and
Adolescents
Eight of the 21 studies examined the effects of AAIs on children
and adolescents’ anxiety levels. Hinic et al. (2019) found that,
within the “pet” group, there was a significant difference in
state anxiety scores before (M = 31; range = 20–46) and after
(M = 25; range = 20–40; p < 0.001) the intervention. Post-
intervention state anxiety scores were significantly lower in
the AAI intervention group than in the comparison group
(p = 0.002). McCullough et al. (2018) reported that children
in both the intervention (p < 0.001) and control (p < 0.001)
groups experienced significant reductions in their state anxiety
throughout the study with medium effect sizes. Tsai et al. (2010),
Barker et al. (2015), and Branson et al. (2017) found no evidence

TABLE 6A | Effect of AAI on anxiety (controlled studies).

Study Assessments/Analysis Instruments/tool Results

Hinic et al., 2019 Group × Time Pre and
Post-intervention

STAI-C ↑

McCullough et al.,
2018#

Group × Time. Pre–Post
Intervention

STAI-C ↑

Branson et al., 2017# Group × Time. Pre–Post
Intervention

STAI-C =

Barker et al., 2015# AAI vs. Ctrl: Pre-Post
Intervention

Anxiety rating scale* =

Tsai et al., 2010 AAI vs. Ctrl: Post STAI-C =

TABLE 6B | Effect of AAI on anxiety (uncontrolled studies).

Perez et al., 2019 Pre-Post Intervention VAS ↑

Nammalwar and
Rangeeth, 2018

Pre-Post Intervention RMS-PS ↑

#Randomized controlled.
AAI, Animal-Assisted Intervention; Ctrl, Control Intervention; STAI-C, State-Trait
Anxiety Inventory for Children (Spielberger, 1973); NRS-11, Numerical Rating
Scale – 11-point, single item for anxiety (von Baeyer et al., 2009); VAS, Visual
Analog Scale (Kain et al., 1997); RMS-PS, RMS Pictorial Scale (Shetty et al., 2015).
↑, Statistically significant improvement; =, not significant changes.

that AAI visits affected children’s anxiety. Anyway, in Barker
and colleagues’ study the AAI group had significantly lower
anxiety scores post-intervention (Table 6A). Both uncontrolled
studies (Nammalwar and Rangeeth, 2018; Perez et al., 2019)
found a statistically significant effect on anxiety levels after the
AAI (Table 6B).

Other Outcomes
The effect of AAI on mood in hospitalized children and
adolescents was explored in one controlled and one uncontrolled
study (Kaminski et al., 2002; Silva and Osório, 2018). Results
are mixed: while Silva and Osório (2018) found an improvement
in one aspect of mood (i.e., irritation) following AAI, no
changes were found in Kaminski et al.’s (2002) study, although,
when child’s mood was reported by parents/caregivers, some
positive results were found (i.e., happiness sub-item of a 5-point
mood scale).

Preliminary evidence also shows the potential for AAI
to improve wellbeing (Lindström Nilsson et al., 2020),
communication and social interaction skills (Ávila-Álvarez
et al., 2020), as well as experience of hospital stay (Lindström
Nilsson et al., 2020), in children and adolescents, although
further studies are needed to confirm these effects. Only two
studies (McCullough et al., 2018; Silva and Osório, 2018)
explored the effects of AAI on quality of life, although no changes
were observed. Similar results were observed on depressive
symptoms (Silva and Osório, 2018).

Effect of Animal Assisted Interventions
on Children’s Parents/Caregivers
Another aim of the current systematic review was to explore the
effects of AAI on stress and burden, quality of life, mood, and
level of satisfaction with hospitalization in parents/caregivers.
However, very few studies assessed the impact of AAI
on parents/caregivers. At present, preliminary evidence is
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encouraging: improvements in parent’s mood (mental confusion,
tension; Silva and Osório, 2018), stress (communication sub-
item; McCullough et al., 2018), and anxiety (Vagnoli et al., 2015;
Silva and Osório, 2018) were observed.

Risk of Bias
An overall overview of the outcomes of the RoB2 assessment
(randomized controlled studies) is presented in Figure 2. The
majority of the studies selected raise some concerns (75% of
studies) related to the different risks of bias (overall score).
For the other studies (25%) high risk of bias were identified
and this was mainly due to high-risk assessments in the
selection of the reported result. Two domains displayed low
risk-of-bias in all studies: missing outcome data and deviations
from intended intervention, while some concerns are present
in randomization process and measurement of the outcome
domains (respectively, 87.5 and 75%).

An overall overview of the outcomes of the ROBIN-I
assessment is presented in Figure 3. As shown in Figure (overall
score), moderate risk-of-bias was present in 40% of studies
(bias due to confounding, 100%; deviations from intended
interventions, 20%; missing data, 40% and selection of the
reported result, 20%). Serious risk-of-bias (20%) was present
in the assessed studies, mainly due to serious risk assessments
in the measurement of outcomes. Not enough information was
provided in 40% of the studies to assess the overall risk-of-
bias, mainly due to a lack of information relative to missing
data (60%) and measurement of outcomes (80%). Two domains
displayed low risk-of-bias: selection of participants into the study
and classification of intervention, while the low risk of bias due
to deviations from intended interventions and selection of the
reported result was present in 80% of the studies.

DISCUSSION

In this study, we have systematically reviewed both controlled
and uncontrolled studies assessing the effectiveness of dog
visits for improving emotional distress and the experience
of hospitalization in children and adolescent patients in
pediatric hospitals. Studies selected were rather dishomogeneous,
both in terms of study design and type of activity offered.
Notwithstanding such differences, the data overall indicate
moderate effects of AAIs on stress/arousal and anxiety levels,
as well as on pain perception in most of the pediatric sample.
Preliminary evidence indicates positive effects also on mood,
stress and anxiety in the caregivers, while no data concerning the
hospital staff were reported.

Although we used very broad research criteria, such as
searching for different species of pets and several outcomes
for the three populations of interest (children, parents, and
staff), we found exclusive dog use, while outcomes examined
mainly focused on stress, pain and anxiety reduction. Our
analysis reveals that other endpoints, such as patients’ mood
and wellbeing, quality of life and caregivers’ burden, have
been less frequently studied. Preliminary results on the latter
measures are nonetheless promising: AAI showed a positive

impact on reducing children’s irritation (Silva and Osório, 2018),
improving wellbeing (Lindström Nilsson et al., 2020), enhancing
communication and social interaction skills (Ávila-Álvarez
et al., 2020) and ameliorating the experience of hospitalization
(Lindström Nilsson et al., 2020). Concerning the impact of
AAI on caregivers, we found some evidence of improvement in
parents’ mood (Silva and Osório, 2018), stress (McCullough et al.,
2018), and anxiety (Vagnoli et al., 2015; Silva and Osório, 2018).

One of the main outcomes which arouses interest is the effect
of AAI on stress and pain in hospitalized pediatric patients.
During our analysis, we first distinguished studies that included
behavioral outcomes from those who considered physiological
outcomes. In both cases, positive effects on stress and arousal
were found. Almost all studies included confirmed a significant
improvement in the levels of stress and pain after physical
examinations and medical procedures using standardized tools
(i.e., the Observational Scale of Behavioral Distress).

Physiological endpoints were in general more variable, and, as
expected, were heavily influenced by individual thresholds and
context-dependent factors. As an example, following AAI, one
study (Calcaterra et al., 2015) found an increase in heart rate
activity during post-operative awakening (commonly perceived
as a stressful condition), and a similar excitatory response was
also found in another study in which patients were in a quiet
situation and exposed to no evident stressor (Kaminski et al.,
2002). These two situations should be interpreted to indicate
that the effects of an AAI depend on the specific context it is
applied: in the first case, an increase in arousal was desirable to
allow children to recover from surgery; in the second situation,
the introduction of the dog caused an anticipatory excitement
leading to activation. On the other hand, Nagengast et al. (1997)
examined the heart rate of patients interacting with a dog during a
medical examination, which can be considered as a stressful event
(Coyne, 2006; Li et al., 2016), finding a significant decrease in
heart activity and concluding that the intervention works as an
inhibitor of the sympathetic nervous system. So, while the aim of
the intervention may differ – promoting an adaptative response
during surgery recovery, elicitating excitement, or reducing
stress during a medical examination – measuring heart rate was
effective in demonstrating the efficacy of AAIs in mediating and
moderating stress levels in pediatric wards.

Those studies that examined salivary cortisol levels found no
relevant pre-post intervention changes (Kaminski et al., 2002;
Calcaterra et al., 2015; Branson et al., 2017). Vagnoli et al. (2015)
tested cortisol in plasma and found a significant decrease in the
AAI group, during blood testing, compared with the control
group (Levine et al., 2007). It is worth reporting that, even if
the use of plasma and salivary cortisol as an index of emotional
distress is widespread (Buchanan et al., 1999; Melamed et al.,
1999), methodological heterogeneity between the two may justify
the lack of differences when using this endpoint. About this,
Levine et al. (2007) reported that research measuring free cortisol
using saliva requires some caution since, although saliva has
advantages due to the ease of collection, the issues of compliance,
variability, and identity between salivary and free cortisol can
create drawbacks. Also, it is possible to hypothesize that in
stressful situations, such as hospital settings, the baseline for
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FIGURE 2 | Percentages summary of risk-of-bias assessment using the RoB 2 tool (*effect of adhering to intervention).

FIGURE 3 | Percentages summary of risk-of-bias assessment using the ROBIN-I tool.

cortisol may be elevated, making difficult to evaluate meaningful
differences between groups. In another study with a sample of
male children with insecure or avoidant attachment, Beetz et al.
(2012) found that the effect of the presence of a dog during
a stressful condition dropped significantly faster and to even
lower cortisol levels in comparison with other conditions eliciting
psychological support.

Other physiological variables associated with arousal, such as
blood pressure, have yielded consistent results. Nagengast et al.
(1997) found a statistically significant decrease in SBP and MBP
over time in the AAI group (which can be interpreted as evidence
of physiological arousal moderation during the dog’s presence),
and Tsai et al. (2010) found blood pressure (SBP and DBP)
decreasing after AAI but increasing after the control intervention,
suggesting that the mental activity associated with puzzle-solving
increases arousal, while AAI reduces it. In this regard, O’Haire
et al. (2015) have demonstrated, using skin conductance analysis,
that dogs’ presence can ameliorate the stressful nature of social

interactions. These results are consistent with previous literature
(Odendaal and Meintjes, 2003).

Furthermore, when Braun et al. (2009) examined the
respiratory activity of children in acute pediatric care they
found that the children’s respiratory activity increased with the
excitement or anticipation of seeing the dog in the hospital
setting. In their study, these authors concluded that pain
reduction was four times greater in those children undergoing
AAT as compared to those of the control group.

Interestingly, Calcaterra et al. (2015) have indicated that early
post-operative intervention with AAT stimulation could facilitate
rapid recovery of vigilance and activity after anesthesia with
propofol, since the EEG analysis of children who benefited from
the entrance of a dog in the examination room showed a faster
EEG diffuse beta activity.

The effects of AAI on hospitalized children’s anxiety are
likewise encouraging. The largest part of the studies we included
showed a significant effect in reducing patients’ anxiety levels
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during hospitalization (Barker et al., 2015; McCullough et al.,
2018; Nammalwar and Rangeeth, 2018; Hinic et al., 2019;
Perez et al., 2019). Low levels of anxiety and cortisol levels may
justify the lack of effects found in two of the selected studies
(Tsai et al., 2010; Branson et al., 2017). As hypothesized by
Friedmann (1995), companion animals can decrease anxiety and
sympathetic nervous system arousal by providing a pleasant
external focus for attention, promoting feelings of safety and
providing a source of contact comfort. From a neurobiological
point of view, this arousal-reducing effects may be mediated
by changes in oxytocin levels that underly engaging human-
dog relationships (Nagasawa et al., 2015). Attraction to dogs
and positive/affectionate behaviors are likely to be elicited
through their infantile physical and behavioral features (baby
schema) emphasizing the central role of pets in human lives
(Borgi and Cirulli, 2016).

Quality of the studies included (Risk of Bias analysis) reflect
the fact that in the AAI field, which involves dynamic human-
dog interactions, is often difficult to comply with strict research
protocols (Borgi and Cirulli, 2015; Correale et al., 2017). An
important future improvement might result from having the
evaluator/scorer blind to the intervention, greatly reducing
the risk of bias. Reviews like this one can provide important
advise on dependent measure’s limits/opportunities, informing
future research.

CONCLUSION

Our revision confirms that AAIs are a suitable intervention in
pediatrics’ wards. Compared to the previous review of Feng
et al. (2021), here we analyzed different types of AAIs, including
also activities, in addition to dog-assisted therapies. Data overall
suggest that, when testing AAI efficacy, physiological indicators
are more variable and less reliable than psychological and
emotional measures (Khan and Farrag, 2000). Methodological
issues may reduce the reliability of physiological indicators, and,
although they are easy to be quantified, more research is needed
to advance the field. As an example, although blood samples
appear more reliable, the methodology for salivary cortisol
measurement should be implemented in the future as this non-
invasive sampling method should be preferred, especially within
the pediatric population.

Behavioral measures have been more informative in assessing
AAI effectiveness in reducing stress, pain, and anxiety. These
instruments are amenable to self-administration, which makes
them appealing, although they may suffer from respondent
bias. Nonetheless, they are especially important as they contain
important qualitative information. In an ideal setting, a good
combination of those endpoints should be preferred. For this
reasons, future programs in clinical practice should consider to
incorporate physiological, behavioral and psychological measures
of stress, anxiety and pain and include questionnaires for
healthcare workers and caregivers to address acceptability and
satisfaction towards the AAI’s intervention.

Data on the effectiveness of AAI on anxiety and stress are
especially relevant within the framework of the coronavirus
pandemic. Indeed, the risks and fears related to entry and stay

in a hospital setting (separation from the parent, interruption
of routine, invasive medical examinations, loss of sociality)
are worsened by the fear of contagion, the climate of alarm,
and the disruption in routine procedures (Crispo et al., 2020;
Franchini et al., 2020; Garrafa et al., 2020; Wong et al., 2020;
Candelaresi et al., 2021). To date, there is a pressing need for
timely intervention to prevent these mental health morbidities
and the role of pets in addressing mental health seems to be
promising in this regard (Nagendrappa et al., 2020). There is
a growing need to implement complementary therapies and
interventions that may help pediatric patients feel more at ease
in the hospital environment, making it as much as possible a
suitable environment for children. AAI with dogs are appealing
adjunct practices that may promote a more humanized health
care, through arousal and anxiety reduction and distraction from
painful procedures.

A limitation of this review concerns the limited number of
children’s hospital populations surveyed in the articles collected.
Here we evaluated the effects of AAIs in heterogeneous samples
including both day hospital and chronically hospitalized children
and did not distinguish between different medical conditions
[i.e., Barker et al. (2015) performed the intervention including
31 different medical conditions]. Notwithstanding the sample
limitations we still could report significant effects. Overall, we
believe that AAI in the hospital setting is an important topic that
deserves further attention in the future.
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