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KEYWOR ; Summary The objectives of this review were to summarize the evidence from randomized
Amrr él_a“ Gad controlled trials (RCTs) on the effects of animal-assisted therapy (AAT). Studies were eligible if
'ﬁ{hérapy; . they were RCTs. Studies included one treatment group in which AAT was applied. We searched

5)' stem atiylchréviév‘; the following databases from 1990 up to October 31, 2012: MEDLINE via PubMed, CINAHL, Web
 Randomized . of Science, Ichushi Web, GHL, WPRIM, and PsycINFO. We also searched all Cochrane Database
 controlled tri dl.;.‘k up to October 31, 2012. Eleven RCTs were identified, and seven studies were about ‘‘Mental and

o e behavioral disorders’’. Types of animal intervention were dog, cat, dolphin, bird, cow, rabbit,

ferret, and guinea pig. The RCTs conducted have been of relatively low quality. We could not
perform meta-analysis because of heterogeneity.

In a study environment limited to the people who like animals, AAT may be an effective treat-
ment for mental and behavioral disorders such as depression, schizophrenia, and alcohol/drug
addictions, and is based on a holistic approach through interaction with animals in nature.
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To most effectively assess the potential benefits for AAT, it will be important for further research
to utilize and describe (1) RCT methodology when appropriate, (2) reasons for non-participation,
(3) intervention dose, (4) adverse effects and withdrawals, and (5) cost.

© 2014 Elsevier Ltd. All rights reserved.
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Introduction animals as tools for improving physical, mental and social

functions, and educational and welfare aspects of humans
Animals have been our companions since ancient times, are called animal-assisted interventions (AAl).
and we are well aware of the many ways that some of To understand the different types of AAl and integrate
them have aided us throughout history.! Animals are used to some useful definitions, we accepted the classification of
help humans in ways; for example, serving as working shire the American Veterinary Medical Association (AVMA).? The
horses and guide dogs for the blind.” The modalities that use ~ AVMA classifies AAl into three category: (i) animal-assisted
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activities (AAA) that utilize companion animals, (ii) animal
assisted-therapy (AAT) that utilizes therapy animals, and (iii)
service animal programs (SAP) that utilize service animal.
Especially, AAT is a goal-directed intervention in which an
animal that meets specific criteria is an integral part of the
treatment process. These programs are usually directed and
delivered by human health or human services professionals
with specialized expertise and within the scope of practice
of their profession.

A pioneer systematic review (SR) of AAT showed that
overall it was associated with moderate effects in improv-
ing outcomes in four areas: autism-spectrum symptoms,
medical difficulties, behavioral problems, and emotional
well-being.* However, contrary to expectations, character-
istics of the SR participants and studies did not produce
differential outcomes. Some limitations of the SR were that
it only included articles published prior to 2004, and it did
not include randomized controlled trials (RCTs).

It is well known in research design that evidence grading
is highest for a SR with meta-analysis of RCTs. Although many
studies have reported the effects of AAT,**> there is no SR
of the evidence based on RCTs. Therefore, the objective of
this review was to summarize the evidence from RCTs on the
effects of AAT.

Methods

Criteria for considering studies included in this
review

Types of studies
Studies were eligible if they were RCTs.

Types of participants
There was no restriction on participants.

Types of intervention and language

Studies included at least one treatment group in which AAT
was applied. The definition of AAT in this study was based
on the classification of the AVMA.? Type of animal was not
a restriction but we excluded robotic animals (e.g., robotic
dog). There was no restriction on the basis of language.

Types of outcome measures
We focused on all cure and rehabilitation effects using the
International Classification of Diseases-10 (ICD-10).

Search methods for identification of studies

Bibliographic database

We searched the following databases from 1990 up to
October 31, 2012: MEDLINE via PubMed, CINAHL, Web of Sci-
ence, Ichushi Web (in Japanese), the Global Health Library
(GHL), the Western Pacific Region Index Medicus (WPRIM),
and PsycINFO. We also searched the Cochrane Database of
Systematic Reviews {Cochrane Reviews), the Database of
Abstracts of Reviews of Effects (DARE), the Cochrane Cen-
tral Register of Controlled Trials (CENTRAL), the Cochrane

Methodology Register (Methods Studies), the Health Tech-
nology Assessment Database (Technology Assessments), the
NHS Economic Evaluation Database (NHS EED), The Cochrane
Collaboration databases (Cochrane Groups), and the Camp-
bell Systematic Reviews (the Campbell Collaboration) up to
October 31, 2012. All searches were performed by a specific
searcher (hospital librarian) who was qualified in medical
information handling, and who was sophisticated in searches
of clinical trials.

Search strategies

The special search strategies contained the elements and
terms for MEDLINE, CINAHL, Web of Science, Ichushi
Web, GHL, WPRIM, PsycINFO, and All Cochrane databases
(Table 1). Only keywords relating to the intervention were
used for the searches. Titles and abstracts of identified pub-
lished articles were reviewed in order to determine the
relevance of the articles. References in relevant studies and
identified RCTs were screened.

Registry checking

We searched the International Clinical Trials Registry Plat-
form (ICTRP), the International Prospective Register of
Systematic Review (PROSPERO), the Clinical Trials.gov reg-
istry, and the University Hospital Medical Information
Network-Clinical Trials Registry (UMIN-CTR) up to October
31, 2012. ICTRP in the WHO Registry Network meets spe-
cific criteria for content, quality and validity, accessibility,
unique identification, technical capacity and administra-
tion. Primary registries meet the requirements of the ICMJE.
Clinical Trials.gov is a registry of federally and privately sup-
ported clinical trials conducted in the United States (US)
and around the world. UMIN-CTR registers clinical trials con-
ducted in Japan and around the world.

Handsearching, reference checking, and other

We handsearched abstracts published in AAT and relevant
journals in Japan. We checked the references of included
studies for further relevant literature.

Review methods

Selection of trials

In order to make the final selection of studies for the review,
all criteria were applied independently by four authors (e.g.,
TH, JK, SP, and SO) to the full text of articles that had passed
the first eligibility screening (Fig. 1). Disagreements and
uncertainties were resolved by discussion with other author
(e.g., HK, KT, and YM).

Studies were selected when (i) the design was a RCT and
(ii) one of the interventions was a form of AAT. Protocols
without results were excluded, and we included only com-
pleted studies. Cure and rehabilitation effects were used as
a primary outcome measure. Trials that were excluded were
presented with reasons for exclusion (Appendix).
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Manuscripts based on databases

Clinical registries

MEDLINE (n=141)

CINAHL (n=154)

Web of Science (n=123)
Ichushi-Web (n=203)

Global Health Library (n= 68)

International Prospective Register of Systematic Reviews (n=12)

University Hospital Medical Information Network

International Clinical Trials Registry Platform (n= 7)

Clinical Trials.gov (n=12)

-Clinical Trials Registry (n= 0)

Western Pacific Region Index Medicus (n= 43)
PsycINFO (n=193)

Cochrane Database of Systematic Reviews (n= 6)
Database of Abstracts of Reviews of Effects (n= 4)
Cochrane Central Register of Controlled Trials (n= 89)
Cochrane Methodology Register (n= 0)

Health Technology Assessments Database (n= 1)
NHS Economic Evaluation Database (n= 1)
Cochrane Collaboration databases (n= 1)

Campbell Systematic Reviews (n= 14)

}

A 4

Retrieved for detail evaluation by articles n=57)

Excluded (n=46)

_|Appendix (references to studies excluded)

A4

" |Not randomized controlled trial (n=20)
Not curative effect (n=14)

Not original article (n= 3)

Not detected (n= 2)

Submit preparation at present (n= 2)
Not animal therapy (n= 2)
Reduplication (n= 1)

Not acceptable (n= 1)

Not published yet (n= 1)

Articles meeting inclusion criteria (n=11)

Figure 1

Risk of bias (quality) assessment

In order to ensure that variation was not caused by system-
atic errors in the study design or execution, three review
authors (HO, SP, and TH) independently assessed the qual-
ity of articles. A full quality appraisal of these papers was
made using the Cochrane’s criteria list for the methodologi-
cal quality assessment.® Disagreements and uncertainties
were resolved by discussion with other authors (e.g., HO,
SO, and HK).

Each item was scored as ‘yes’ (y), ‘no’ (n), ‘do not know
or unclear’ (?), or 'not applicable’ (n/a). Depending on the
study design, some items were not applicable. The **n/a’’
was excluded from calculation for quality assessment. We
displayed the percentage of present description on all 11-
check items for the quality assessment of articles. Then,
based on the percentage of risk of poor methodology and/or
bias, each item was assigned to the following categories:
good description (80—100%), poor description (50—-79%), or
very poor description (0—49%). Inter-rater reliability was
calculated on a dichotomous scale using percentage agree-
ment and Cohen’s kappa coefficient (k).

Summary of studies and data extraction

Ten review authors (HP, HO, SH, TO, SP, TA, TH, JK, SO and
HK) described the summary from each article based on the
recommended structured abstracts.”®

Flowchart of trial process.

Benefit, harm, and cost

The GRADE Working Group® reported that the balance
between benefit and harm, quality of evidence, applicabil-
ity, and certainty of the baseline risk were all considered in
judgments about the strength of recommendations. Adverse
events (harm) and cost for intervention were especially
important information for researchers and users of clinical
practice guidelines, and we presented this information with
the description of each article.

Analysis

Pre-planned stratified analyses were: (a) trials comparing
AAT with no treatment or waiting list controls, (b) trials
comparing different types of general rehabilitation methods
(e.g., physical therapy, occupational therapy), and (c) tri-
als comparing AAT with other different intervention(s). We
expressed the results of each RCT, when possible, as rel-
ative risk (RR) with corresponding 95 percent confidence
intervals (95%Cl) for dichotomous data, and as standard-
ized or weighted mean differences (SMD) with 95%C! for
continuous data. Heterogeneous results of studies that pro-
vided by inclusion criteria were not combined.

Research protocol registration
We submitted and registered our research protocol to
the PROSPERO database (no. CRD42012003032)," an
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international database of prospectively registered SRs in
health and social care. Key features from the review pro-
tocol are recorded and maintained as a permanent record
in PROSPERO. This provides a comprehensive listing of SRs
registered at inception, and enables comparison of reported
review findings with what was planned in the protocol. PROS-
PERO is managed by CRD and funded by the UK National
Institute for Health Research (NIHR). Registration was rec-
ommended because it encourages full publication of the
review’s findings and transparency in changes to methods
that could bias findings.

Results

Study selection

The literature searches based on databases included poten-
tially relevant articles (Fig. 1). Abstracts from those articles
were assessed, and 57 papers were retrieved for further
evaluation (checks for relevant literature). Forty-six pub-
lications were excluded because they did not meet the
eligibility criteria (see Appendix). Eleven studies'>"*? met
all inclusion criteria (Table 1).

Study characteristics

The language of all eligible publications was English.
Target diseases and/or symptoms (Table 2) were
schizophrenia,'»'%?® cancer,’® advanced heart failure,'
depression, 2! ambulatory motor impairment,’® older
adults admitted to skilled rehabilitation units,"” elderly
persons with chronic psychiatric, medical, and neurologic
conditions,’® and a mental illness diagnosis as well as a
history of alcohol/drug abuse or other addictive behaviors.?

Based on ICD-10, we identified a disease targeted in
each article (Table 3). Among 11 studies, seven studies
were about ‘'Mental and behavioral disorders (F10-19,%
F20,'%19:20 F30-33,"2! and the unidentified due to includ-
ing many geriatric disease'®)”’. There was one study each in
‘*Neoplasms (C00-D48; the unidentified due to many site of
cancer)’’,"? *Diseases of the circulatory system (150.1)"’,"
and ‘‘Injury, positioning and certain other consequences of
external causes (T90-93)"’."¢ Because there were a variety
of target diseases, there was one article that we could not
identify a single disease."

Types of animal studied included dog,'*4'6'81% dog or
cat, % dolphin,*® bird,"” cow,?' and dog, rabbit, ferret, and
guinea pig.?

In a study for inpatients with schizophrenia,' com-
pared with the control group, the dog treatment group
showed significant improvement on all measures expect
for social support and negative psychiatric symptoms. The
results of the study showed that AAT can promote significant
improvements in many clinical aspects among inpatients
with schizophrenia. Similarly, in a study for inpatients with
schizophrenia,’ the dog intervention group showed signifi-
cant improvements in the living skill profile, social contact
score, and in the positive and negative symptom dimen-
sions. On the other hand, the control group also showed
significant positive changes in positive and general symp-
toms. No differences were found between the two groups

before and after the application of the intervention. As
for elderly schizophrenic patients, a controlled 1-year study
provided subjects with their own dog or cat as the interven-
tion animal, according to personal preference.?’ The Social
Adaptive Functioning Evaluation (SAFE) scores at termina-
tion of the study showed significant improvement compared
with baseline scores, and were significantly more positive
for the AAT group on both Total SAFE score and on the Social
Functions subscale.

A study tried to identify to what extent an AAT (i.e.,
visits with a dog) affects mood, self-perceived health, and
sense of coherence among patients undergoing radiation
therapy for cancer.”™ Results showed no statistically sig-
nificant differences within or between groups in mood,
sense of coherence, or two facets of self-perceived
health.

An AAT was performed in patients hospitalized with heart
failure.™ The study tried to determine whether a 12-min
hospital visit with a therapy dog improves hemodynamic
measures, lowers neurohormone levels, and decreases state
anxiety in patients with advanced heart failure. Compared
with controls, the volunteer-dog group had significantly
greater decreases in systolic pulmonary artery pressure and
pulmonary capillary wedge pressure during and after the
intervention.

A study based on dolphins was performed to evaluate the
effectiveness of animal facilitated therapy with dolphins,
controlling for the influence of the natural setting, in the
treatment of mild to moderate depression.'® For the partic-
ipants who completed the study, the mean severity of the
depressive symptoms was more reduced in the treatment
group than in the control group.

A study reported the effectiveness of dog intervention
for people with severe ambulatory disability.’® Significant
positive changes in all but two dependent measures were
associated with the presence of a service dog both between
and within groups. Psychologically, all participants showed
substantial improvements in self-esteem, internal locus of
control, and psychological well-being within six months after
receiving their dog. Socially, all participants showed similar
improvements in community integration. Demographically,
all participants showed increases in school attendance
and/or part-time employment. Economically, all partici-
pants showed dramatic decreases in the number of both paid
and unpaid assistance hours.

An avian interventional study was performed to examine
the alleviation effect on depression, loneliness, and morale
of older adults in skilled rehabilitation units.” In the pres-
ence of a companion bird, the experimental group showed a
significant decrease in depression, but no decrease in morale
or loneliness was observed in the control group that was
without a bird.

A dog interventional study was performed to evaluate
the effects on geriatric psychiatry inpatients.'® No signifi-
cant differences in the Multidimensional Observation Scale
for Elderly Subjects scores were found between or within
groups before and after the interventions. There was a
non-significant tendency for subjects who received the dog
intervention to have less irritable behavior after treat-
ment. However, women with dementia who received either
pet therapy or exercise intervention had improved irritable
behavior scores after treatment.
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‘Table 3 International classification of target diseases in each article.
Chapter ICDcode Classification
1 A00-B99  Certain infectious and -
2 C00-D48  Neoplasms - tom
3 D50-D89  Diseases of the bloo ing organs an .
. rtain disorders in mune mechanism .
4 E00-E90  Endocrine, nutritior ic diseases =~ S
5  FO0-F99  Mental and behay - , 15,21 (F30-33),
- GO0-G99  Dise
8  H60-H95  Dise
- ~ 100-199 D ,
10 J00-J99  Dise
1 - KOO-K93 -
12 100-L99  Diseases of th stissue
~ MOO-M99  Diseases of em and connective
e -
_NOO-N99  Diseases of the genitourinary sys .
~ 000-099  Pregnancy, childbirth puerperium
~ PO0-P96  Certain conditions originating in the perinatal perio
1 Q00-Q9  Congenital malformations, deformations and
~ chromosomal abnormalities
ROO-R99  Symptoms, signs and abnormal clinical anc
- - fin - elsewhere classified
9 1500 Inj ning and certain other conse
- uoo - Code for special purpose ...
— ~ Unidentified ‘many illnesses were mixed, we could not 17

A unique study was performed to examine potential
changes in mental health in people with clinical depression
who were working with farm animals as the only task on
a farm.?' The intervention consisted of work and interac-
tion with farm animals twice a week for 12 weeks. Those
who participated in animal-assisted therapy experienced
statistically significant changes in depression and gener-
alized self-efficacy. Additionally, more participants in the
intervention could have been beneficial for the subgroups

of clients and served as a useful supplement within mental
health care, although these changes were not significantly

different from those in the control group.

A study evaluated whether patients such as those
with a mental illness diagnosis as well as a history of
alcohol/drug abuse or other addictive behaviors in the

AAT group would show a greater increase in observed
appropriate social behaviors than patients in the control
group.?? AAT patients interacted more with other patients.
Similarly, there was a main effect that lasted for weeks,
with improvement in scores over time but no interaction

between weeks and groups. There was a similar finding for

the AAT group; patients smiled and showed pleasure signifi-
cantly more often than the control group and thus improved
over four weeks, with no interaction between weeks and
groups.

Quality assessment

We evaluated 11 items from the Cochrane’s criteria list in
more detail (Table 4). Inter-rater reliability metrics for the
quality assessment indicated substantial agreement for all
121 items (percentage agreement 97% and k=0.939).

This assessment evaluated the quality of how the main
findings of the study were summarized in the written report.
In general, there was a remarkable lack of execution and/or
description in the concealment, blinding, and intention-to-
treatment (ITT) analysis. The items for which the description
was lacking (very poor; <50%) in many studies were as
follows (present ratio; %): ‘"Was the treatment allocation
concealed?’’ (45%); ‘"Was the patient blinded to the inter-
vention?’’ (40%); ‘‘Was the care provider blinded to the
intervention?”’ (27%); ''Was the outcome assessor blinded
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Table n (u‘a tlonof thequal tyofmethodolos "'fdrfeach:,art cle.

MNo Criterialist ~  PReferencens. .  Presentdescription
= 12 B - 21 22 No/t1 Rate(%)

1 Wasthe oy 'y 7

~ blinded to th

_ Were cointen

to the intervention?’’ (27%); and ‘‘Did the analysis include
an ITT analysis?’’ (36%).

Meta-analysis

There were three RCTs on schizophrenia and two RCTs on
depression. We could not perform a meta-analysis because
of heterogeneity by difference of outcome measurement
and intervention method (e.g., in dog, and in dog or cat).

Adverse events

Two studies reported no adverse events,'>' and one study
described three patients who were afraid of dogs and did not
participate in the intervention.’ There were no descriptions
about adverse events in the other eight studies!*-18.20-22
(Table 2).

Costs of intervention

Two studies'®' described information about the cost of
intervention (Table 2). Johnson et al. showed that dog visits

were no more costly than human visits because all orga-
nizations provide dog visits on a volunteer basis.”* Allen
et al. showed that the total calculated costs of initial
canine training was $10,000, lost investment income on
initial training costs was 5% per annum compounded quar-
terly, animal maintenance was $1000 per year, the expected
canine service period was 8 years, and paid human assis-
tance ranged from $8 to $12 per hour.

Discussion

This is the first SR of the cure effectiveness of ATT based
on RCTs. Our study is unique because it summarized the
evidence for each target disease according to ICD-10 clas-
sification. We assume that this study will be helpful to
researchers who want to understand the effect of ATT com-
prehensively, and it could provide indispensable information
for the organization that is going to make the guidelines
according to each disease.

Among the 11 RCTs that were identified, target diseases
and/or symptoms included schizophrenia, depression,
cancer, advanced heart failure, severe ambulatory

—217—



386

H. Kamioka et al.

disability, older adults admitted to skilled rehabilita-
tion units, elderly persons with chronic psychiatric,
medical, and neurologic conditions, and a mental illness
diagnosis, as well as a history of alcohol/drug abuse or other
addictive behaviors, and intervention methods included
various approaches such as dog, dolphin, bird, cat, cow,
rabbit, ferret, and guinea pig.

Tendency of target disease and outcome

The most commonly reported target diseases were
“*Mental and behavioral disorders (F10-20, 30-33, and
unclear)’’,15:177-22 and the effect of AAT on these diseases
was improved mental health (e.g., anxiety and mood}, QoL,
and social behavior. The main reason given in these arti-
cles for improved mental health was that the feeling and
memory of an animal allowed the patient to be comfort-
able, pleasant, and happy. For example, Le Roux and Kemp?*®
reported the following narrative comments by participants:
"*we talked to each other about the dog’’, ‘‘visits from the
dog made me think about my own dog when | was young’’,
and '‘'at night | think about Pietie (the dog) and | smile’’.
In studies about the effects of AAT on anxiety, discomfort,
fear, and pain, AAT has been variably applied as an accessory
treatment for persons with addictions such as alcohol/drug
abuses?? and as evasion of direct discomfort for undergoing
medical treatment for cancer."

The other reported target diseases were ‘‘Diseases of
the circulatory system (150.1)’’* and *‘Injury, positioning,
and certain other consequences of external causes (T90-
93)’".' The former evaluated hemodynamic parameters,
cardiac index, and neurchormone levels as primary out-
comes. The latter assessed psychological variables such as
well-being, internal locus of control, and community inte-
gration. Improvements seen in these studies were mainly
due to effects of buffering a person’s reactivity to mental
stressor?4%5 and providing a sense of comfort and safety, and
diverting attention away from the immediate stressors to a
more pleasurable and calming interaction.?

Validity of overall evidence based on quality
assessment

Overall evidence and quality assessment

The Cochrane’s list is the most important tool related to
the internal validity of trials. In this SR, there were seri-
ous problems with the conduct and reporting of the target
studies. Our review especially detected omissions of the fol-
lowing descriptions: method used to generate concealment,
blinding, and ITT analysis. Descriptions of these items were
lacking (very poor; <50%) in many studies.

In the Cochrane Review,?’ the eligibility criteria for a
meta-analysis are strict, and for each article, heterogene-
ity and low quality of reporting must first be excluded. We
could not perform a meta-analysis. Due to poor methodo-
logical and reporting quality and heterogeneity, there was
insufficient evidence in the studies of AAT, and we are there-
fore unable to offer clearly any conclusions about the effects
of AAT based on RCTs.

Moreover, the CONSORT 2010%® and the CONSORT for non-
pharmacological trials checklists?® are relatively new, but it

was shown that the study protocol description and imple-
mentation for AAT studies should be subjected to these
checklists.

Overall evidence

Most importantly, a specific adverse effect or harmful phe-
nomenon such as allergy or fear for animals was not clearly
observed overall, although we should consider the limita-
tions and biases of these findings in the context of AAT
patients/participants who are likely to enjoy animals. In
other words, a person who dislikes animals will refuse inter-
vention from the beginning.

The results of this study suggested that the RCTs con-
ducted have been of relatively low quality. Only two RCTs
were evaluated as ‘'good description (80—100%)’’.%322 AAT
with dolphins is an effective treatment for mild to moder-
ate depression, and is based on a holistic approach through
interaction with animals in nature.'® AAT also plays an
important role in enhancing the benefits of conventional
therapy in psychiatric rehabilitation.?? Furthermore, AAT
may have positive effects on schizophrenia and/or serious
mental disorders. We assume that the direct effects of AAT
are generally improvement of mental health, elimination of
the sense of isolation, and an improvement in QoL.

Although further accumulation of RCT data is necessary,
AAT may be effective treatment for the following dis-
eases and symptoms: cancer and/or advanced life-limiting
illnesses that affect mental state and Qol, impaired circula-
tory function with mechanical assistance, autistic spectrum
disorders involving communicative skills, and self-reported
outcomes for hospitalized patients and other patients with
various clinical conditions.

Future research agenda to build evidence

Table 5 shows the future research agenda for studies of the
cure effect by AAT. Researchers should use the appropri-
ate checklists for research design and intervention methods,
which would lead to improvement in the quality of the
study, and would contribute to the accumulation of evi-
dence. Researchers should also present not only efficacy
data, but also a description of any adverse events or harmful
phenomena and the reasons for withdrawals and non-
participation. Many studies in this review did not describe
these factors.

As a gradual increase of intervention is necessary in cure
and rehabilitation programs, it is easy to assign settings like
‘*Stage’’ for the intervention, such as first stage and second
stage. Therefore, we also expect to understand the results
and detailed descriptions of *‘pragmatic trials’’*® as well as
"*explanatory trials’’ for the treatment effect by AAT.

Bowen et al.*! suggested that public health is moving
toward the goal of implementing evidence based inter-
vention. But the feasibility of possible interventions, and
whether comprehensive and multilevel evaluations are
needed to justify them, must be determined. It is at least
necessary to show the cost of such interventions. Intro-
duction of an interventional method must be based on its
cost—benefit, cost—effectiveness, and cost—utility.

In addition, AAT as an intervention is unique and
completely different than pharmacological or traditional
rehabilitation methods. Therefore, it may be necessary
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Table 5 0"“er<‘;(l';aviékéﬁce‘ and future rw;: .”_'iyi,yéygqhaakt,o' build evidence.
Overall evidence in the pre : .
'Afte(‘h ing prems’ed tudy envi people who ltke o ON s ORT 20 1Okand1$he0 ology
animals very much, AAT may b for mental and ; nonpharmacologlcal trials
behavioral disorders such as de ressi , and alcohol/drug 4 'a;ﬁ;i.‘,gg
addlctxons and is based on a holistic ¢ ’,kknte rac Ionv th 5 patwn) e
:,~‘axn':r|als in nature: e [ - rse effec‘ts(ég
' “ ryand
dose (if
; Devel' inal check-list
-'f"rAAT; .

to add some original items like herbal intervention,*
acupancture,®® traditional Chinese medicine® and
balneotherapy®® to the CONSORT 2010 checklist as
alternative and/or complementary medicines.

Strength and limitations

This review had several strengths: (1) the methods and
implementation registered high on the PROSPERO database;
(2) it was a comprehensive search strategy across multi-
ple databases with no data restrictions; (3) there were high
agreement levels for quality assessment of articles; and (4)
itinvolved detailed data extraction to allow for collecting alt
articles’ content into a recommended structured abstract.
The conduct and reporting of this review also aligned with
the PRISMA statement®® for transparent reporting of SRs and
meta-analyses.

This review had several limitations that should be
acknowledged. Selection criteria were common across stud-
ies, as described above; however, bias remained due to
differences in eligibility for participation in each study. Pub-
lication bias was a factor. Although there was no linguistic
restriction in the eligibility criteria, we searched studies
with only English and Japanese key words. In addition, this
review reported on a relatively small and heterogeneous
sample of studies. Moreover, we could not follow standard
procedures for estimating the effects of moderating vari-
ables.

Conclusion

In a study environment limited to the people who like ani-
mals, AAT may be an effective treatment for mental and
behavioral disorders such as depression, schizophrenia, and
alcohol/drug addictions, and is based on a holistic approach
through interaction with animals in nature.

To most effectively assess the potential benefits of AAT, it
will be important for further research to utilize and describe
(1) RCT methodology when appropriate, (2) the reasons for
non-participation, (3) intervention dose, (4) adverse effects
and withdrawals.

Contributors

TH, JK, SP, SO, HO, SH, HP, TO, and TA conceived the study
and take responsibility for the summary of included studies
and data extraction. KT and YM are the guarantors. HK and
SO designed the study. HO, SP, TH and HK assessed the qual-
ity of articles. All authors critically described the manuscript
for important intellectual content.

Funding

This study was supported by the Health and Labour Sciences
Research Grants (Research on Health Security Control: ID No.
H24-021; representative; Dr. Tsutani K) from the Japanese
Ministry of Health, Labour and Welfare of Japan in 2012.

Conflict of interest statement

None declared.

Ethical approval

Not required.

Data sharing

No additional data available.

Acknowledgements

We would like to express our appreciation to Ms. Rie
Higashino and Ms. Rinako Kai (paperwork), and Ms. Satoko
Sayama (all searches of studies) for their assistance in this
study.

—219—



