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A B S T R A C T

This is a protocol for a Cochrane Review (Intervention). The objectives are as follows:

To evaluate the efficacy and safety of animal-assisted therapy for people with dementia.

B A C K G R O U N D

Description of the condition

The term dementia describes a collection of symptoms caused by

disorders affecting the brain. Dementia is a chronic and progres-

sive condition characterised by a deterioration in memory, cogni-

tive, social, and daily functional abilities beyond what might be

expected from normal ageing. According to a World Health Or-

ganization (WHO) report in 2017, five to eight per 100 people

worldwide suffer from dementia, with around 50 million people

affected globally (WHO 2017a). It is estimated that the num-

ber of people with dementia worldwide will increase at a rate of

10 million per year, and that the total population with dementia

will reach 82 million by 2030 and 152 million by 2050 (WHO

2017b), with most of the affected population from low- and mid-

dle-income countries (WHO 2015). Dementia represents a ma-

jor cause of disability and dependency among older adults, with

the total global societal cost of dementia estimated to be around

USD 820 billion, equivalent to 1.1% of the global gross domestic

product (GDP) (Prince 2015).

The most common cause of dementia is Alzheimer’s disease, which

affects 60% to 80% of dementia patients, followed by vascular

dementia, mixed dementia, and dementia of Lewy bodies (ALZ

2018). Some types of dementia are reversible, but most are not.

People who suffer from dementia experience progressive worsen-

ing of symptoms, from occasional forgetfulness and disorientation

in place and time, deterioration in self-care and communication

skills, to a total loss of mobility and the ability to recognise family

members. Most people with dementia demonstrate behavioural

changes characterised by repeated questioning, wandering, and ag-

gressiveness. In the early stages, these changes may not be obvious

as the symptoms tend to develop slowly. However, as the disease

progresses, the symptoms become more evident as the decline in

cognition and functional ability begins to interfere with the per-

son’s normal day-to-day activities. To date, no treatment has been

identified that is clearly and consistently effective in preventing

or halting progression of the disease (Chau 2016; Schwarz 2012).
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The major goals of currently available treatments are symptomatic,

targeting challenging behaviour and psychological symptoms of

patients, as well as their quality of life and that of their carers

(NHS 2015). Animal-assisted therapy (AAT) is one intervention

that has been proposed to improve symptoms and possibly func-

tional abilities in people who suffer from dementia.

Description of the intervention

AAT refers to the use of an animal that is considered suitable

to work with human care recipients in the treatment of human

physical or psychological disorders, coordinated by a human pro-

fessional with in-depth knowledge of the animal(s) involved and

who has been formally certified (IAHAIO 2014). AAT is designed

to promote improvements in human physical, social, emotional,

or cognitive functions, and can be provided in individualised or

group settings, with documentation and evaluation of the pro-

cess and outcomes (AVMA 2018; Lefebvre 2008; Marino 2012).

The use of animals in human therapy was first described in 1792

(McCulloch 1986). AAT as a treatment mode was formally intro-

duced in 1969 by Dr Boris Levinson (Levinson 1969), a psychia-

trist, who observed the interaction between a dog and a child with

autism (Jacobs 2013). AAT for dementia has been documented

since the 1990s (Walsh 1995; Behling 2011). Animals used in

AAT for dementia include dogs and cats (Filan 2006; Motomura

2004), as well as aquatic animals (Filan 2006).

How the intervention might work

AAT has been reported to help in people with dementia by initiat-

ing social interaction in a controlled manner, which may lead to a

decreased sense of loneliness and agitation (Banks 2002; LeRoux

2009; Richeson 2003; Sellers 2006). Increased levels of neuro-

chemicals associated with relaxation and bonding have been re-

ported in human recipients of AAT after treatment (Filan 2006).

In terms of socio-emotional aspects, AAT may benefit the care

recipients by offering companionship to reduce boredom and the

sense of isolation; providing pleasure, relaxation, and a source of

motivation (Ohtani 2015); and by addressing unmet physical and

emotional needs through joint participation in goal-related activ-

ities (Ebener 2017). In a pilot survey, AAT appeared to be associ-

ated with increased muscle strength and range of movement, im-

proved pain management, reduced blood pressure and heart rate,

increased responsibility, self-esteem, and patient independence in

nursing home residents (Darrah 1996). In some cohort studies,

AAT has been reported to improve nutritional intake (Edwards

2002), reduce depression (Travers 2013), and reduce medication

usage in older people with dementia (Lust 2007). It is unclear over

what time frame AAT works best in people with dementia, al-

though a study on AAT for institutionalised elderly people showed

that it appeared to have different overall effects on the physical,

cognitive, and emotional functions of the care recipients in the first

six months and thereafter (Kawamura 2007). A Cochrane proto-

col on the use of AAT in people with serious mental illness uses a

cut-off of six months to define a short-term outcome assessment

period (Downes 2013).

We have constructed a logic framework that delineates the con-

dition, its clinical symptoms and progression, possible or hypoth-

esised consequences, and possible points of intervention where

AAT may work, following the guidance by Kneale 2015 and the

Cochrane Infectious Diseases Group (CIDG 2016). The logic

framework is depicted in a flow diagram (Figure 1).
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Figure 1. A logic framework model that depicts the progressive clinical manifestations and possible

consequences of dementia, as well as possible points where animal-assisted therapy may act, as shaded in grey

Possible adverse effects of AAT include transmission of zootopic

diseases, animal aggression, and compromised animal welfare. A

report from Japan found that no zootopic diseases occurred among

children with sickle cell disease and healthcare workers in a chil-

dren’s hospital where AAT was regularly used (Yamauchi 2008).

To address the issues of animal welfare and aggression, policies and

guidelines have been published by established institutions such as

the American Veterinary Medical Association (AVMA) (AVMA

2018), and the International Association of Human-Animal In-

teraction Organizations (IAHAIO) (IAHAIO 2014). A study that

measured the salivary cortisol level of therapy dogs as an indication

of their stress level showed no major difference in the animals’ sali-

vary cortisol levels between their working days and off days (Glenk

2014). The animal welfare and ethical issues associated with the

use of AAT have been studied and commented on (Glenk 2017;

Hatch 2007).

Why it is important to do this review

The increasing number of people with dementia worldwide has

been accompanied by an increased volume of dementia-related

research, including high-quality research such as randomised con-

trolled trials (RCTs) on various interventions to alleviate symp-

toms or to slow progression of the disease. Among the non-phar-

macological interventions studied, RCTs on AAT have been pub-

lished since the 1990s and include more recently published stud-

ies evaluating robotic animals (Sakairi 2004; Tamura 2004; Wada

2008). However, to date, there has been no systematic review of

RCTs that has synthesised data specifically on the use of AAT in

people with dementia. The closest review is a Cochrane proto-

col on the use of AAT for people with serious mental illness, and
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the population does not included people with dementia (Downes

2013). It is important that relevant individual studies on the use of

AAT in people with dementia are synthesised in a rigorous manner

with regular updates, as we plan to undertake here, to provide a

reliable and up-to-date guidance on practice, guideline and policy

development, and future research.

O B J E C T I V E S

To evaluate the efficacy and safety of animal-assisted therapy for

people with dementia.

M E T H O D S

Criteria for considering studies for this review

Types of studies

We will include RCTs, cluster-RCTs (e.g. trials in which randomi-

sation was performed at the level of nursing care home/assisted

living facilities or at subunit level within these institutions), and

randomised cross-over studies.

Types of participants

We will include studies that recruit participants with dementia, as

defined by the study authors. The dementia may be of any severity.

We will perform sensitivity analyses to assess the impact on the

pooled results of different methods used to identify dementia in

participants, or of the inclusion of studies in which some partici-

pants may not have had dementia (e.g. mixed care home popula-

tions) (see Sensitivity analysis).

Setting: we will include studies that enrol participants living in the

community or in any type of institution.

Types of interventions

Any form of animal-assisted therapy, in which a live animal that

is considered suitable to serve as companion to human care recip-

ients is introduced with a specific therapeutic aim of improving

symptoms and signs of dementia, with or without a concurrent

role in providing assistance in daily activities (e.g. the use of guide

dogs in facilitating memory training or physical activities as well as

helping to retrieve daily items or crossing the road). Ideally, there

will be clear documentation of the intervention being coordinated

by a human healthcare provider with the appropriate expertise, as

stated in the definition of animal-assisted therapy (see Description

of the intervention). However, anticipating that the information

may not be available in all potentially eligible studies, we will ac-

cept all studies that provide any relevant description of animal

involvement in therapeutic activities as mentioned above, with or

without documentation on human coordination. The interven-

tion may involve any species of animal, and may be conducted in

an individual or group setting.

We will exclude studies that examine animal-assisted activities

alone (e.g. the use of guide dogs only for retrieving daily items or

crossing the road), or pet ownership/companion animals, or the

use of surrogates such as toys, robotic animals, or animals in digital

applications.

We will accept any length and frequency (number of sessions per

week) of therapy.

Comparison

Standard care only, or therapy intended to achieve the same goals

in physical or mental functions without the involvement of ani-

mals, or another form of therapy being compared head-to-head

with animal-assisted therapy, such as standardised physical or oc-

cupational therapy, or both.

We will also include trials that compare different forms of animal-

assisted therapy, e.g. using different species of animal.

Any concurrent interventions, such as the use of medication and

non-pharmacological treatment as well as lifestyle changes, need

to be clearly stated and identical between the two groups.

Types of outcome measures

Among our pre-defined outcomes, 10 - including all primary out-

comes - relate directly to the person with dementia, one to care-

givers, and one to the therapy animal.

Primary outcomes

1. Affect and emotional well-being, in particular, depression,

as measured by suitable scales such as the Cornell Scale for

Depression in Dementia (CSDD) (Alexopoulos 1988) or

Geriatric Depression Scale (GDS) (Yesavage 1982).

2. Social functioning, measured by suitable scales such as the

Social Functioning in Dementia scale (SF-DEM); De Jong

Gierveld Loneliness Scale (Gierveld 2006); Communication

Observation Scale; and Multidimensional Observation Scale for

Elderly Subjects (MOSES) withdrawal subscale (Helmes 1987).

3. Overall behavioural and psychological symptoms of

dementia (BPSD), measured with any validated instrument, e.g.

the Neuropsychiatric Inventory ( NPI) ( Cummings 1994).

4. Agitation and irritability, measured with any validated

instrument, e.g. Cohen-Mansfield Agitation Inventory (CMAI)

(Cohen-Mansfield 1989), MOSES (irritability subscale) (Helmes

1987).

5. Health-related quality of life, using validated condition-

specific quality of life scales.

6. Adverse effects, including injuries or trauma.
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Secondary outcomes

1. Physical functional, such as activities in daily living (ADL),

measured by validated tools such as: the Lawton Physical Self-

Maintenance Scale (PSMS) (Lawton 1969), Alzheimer’s Disease

Activities of Daily Living International Scale ( ADCS-ADL) (

Galasko 1997); Gottries-Brane-Steen-Skala, ADL subscale (

GBS-ADL) ( Brane 2001).

2. Cognitive functioning in different domains measured by

validated scales, e.g. global cognitive function, assessed with

Alzheimer’s Disease Assessment scale - Cognitive subscale (

ADAS-cog) ( Rosen 1984) or Mini-Mental State Exam (

MMSE) ( Folstein 1975), or other global measures of cognition.

3. Overall dementia severity measured by validated tools such

as: Clinical Dementia Rating scale-Sum of Boxes ( CDR-SOB) (

O’Bryant 2008) or Alzheimer’s Disease Cooperative Study-

Clinical Global Impression of Change ( CIBIC-Plus) (

Schneider 1997).

4. Mortality

5. Rates of institutionalisation

6. Carer satisfaction and stress.

7. Animal outcomes: physical, emotional, and other outcomes

assessed for the animals involved, including animal injuries or

trauma, or other adverse effects.

We will accept all outcomes assessed at variable time-points

throughout the conduct of the study, including short-term (less

than six months) and long-term (six months or longer) periods. We

will note the period of outcome assessment and classify it as short-

or long-term, and record this in the ‘Characteristics of included

studies’ table. If there is substantial heterogeneity in our results, as

detailed under the ‘Assessment of heterogeneity’ section, we will

consider dose of intervention (including session frequency, length

of sessions, and duration of intervention) as part of our assessment

for possible causes of heterogeneity, and decide whether or not to

pool data.

Search methods for identification of studies

We will search ALOIS ( www.medicine.ox.ac.uk/alois), which

is the Cochrane Dementia and Cognitive Improvement Group’s

(CDCIG) Specialized Register.

ALOIS is maintained by the CDCIG Information Specialists and

contains studies that fall within the areas of dementia prevention,

dementia treatment and management, and cognitive enhancement

in healthy elderly populations. The studies are identified through

searching the following.

1. Major healthcare databases: MEDLINE, Embase,

CINAHL, and PsycINFO.

2. Trial registers: ClinicalTrials.gov ( https://

www.clinicaltrials.gov/) and the WHO International Clinical

Trials Register Platform ( ICTRP) ( http://apps.who.int/

trialsearch/) which covers ISRCTN, the Chinese Clinical Trials

Register, the German Clinical Trials Register, the Iranian

Registry of Clinical Trials, and the Netherlands National Trials

Register, plus others.

3. The Cochrane Library’s Central Register of Controlled

Trials (CENTRAL).

4. Grey literature sources: ISI Web of Science Core Collection.

All sources will be searched from their inception to the latest issue

or edition, and the most up-to-date version of the CDCIG Spe-

cialized Register used for retrieving potentially relevant studies.

We will repeat the search if more than six months have elapsed

between the initial search date and final stages of the review, to

bring the review up-to-date.

To view a list of all sources searched for ALOIS, see the ALOIS

website ( www.medicine.ox.ac.uk/alois).

Details of the search strategies run in healthcare bibliographic

databases, used for the retrieval of reports of dementia, cognitive

improvement, and cognitive enhancement trials, can be viewed on

the CDCIG website ( http://dementia.cochrane.org/searches).

We will run additional searches in MEDLINE, Embase,

PsycINFO, CINAHL, LILACs, ClinicalTrials.gov and the WHO

ICTRP to ensure that the searches for this review are as compre-

hensive and as up-to-date as possible. The search strategy for the

retrieval of reports of trials from MEDLINE (via the Ovid SP

platform) is in Appendix 1.

Additionally, we will search animal-based journals, including An-

throzoos, Animals, Animal Behaviour, Applied Animal Behaviour

Science, the Journal of Animal Science and Technology, and the

Journal of Animal Health and Behavioural Science using the term

‘animal-assisted’, ‘animal-facilitated’, ‘pet-assisted’, and ‘pet-facil-

itated’.

We will not limit the language of the studies included in our

review. For non-English studies, we will enlist the help of a

translator via the Cochrane Task Exchange platform ( https://

taskexchange.cochrane.org/) to translate the essential information

of the studies into English.

Searching other resources

We will try to contact the authors of relevant trials to request de-

tails of any additional unpublished or ongoing studies that might

meet the inclusion criteria for this review. We will also review the

reference lists and citations of retrieved articles to look for addi-

tional trials for inclusion.

Data collection and analysis

Selection of studies

We will employ the standard Cochrane methods, as described

in the Cochrane Handbook for Systematic Reviews of Interventions
(Higgins 2011f).
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We will use Covidence to manage the screening and selection

process, by importing references retrieved from all databases into

the Covidence platform (Covidence 2018). Two review authors

(NML and SMWC) will independently screen for potentially el-

igible studies by inspecting the titles and abstracts to generate a

shortlist. Two review authors (NML and SSN) will then indepen-

dently inspect the abstracts or full texts, or both, of these short-

listed studies further to determine final eligibility, using the pre-

defined inclusion and exclusion criteria. We will resolve any dis-

agreement with the help of a third review author (FS) who will

act as an arbiter. We will delineate the study selection process in a

PRISMA diagram.

We will include published and unpublished studies available in

full-text article or abstract form, and will contact the authors of

unpublished studies and studies available only as abstracts to re-

quest additional information not provided in the available reports,

including details such as: methods of sequence generation, allo-

cation and blinding, participant withdrawal and prespecified out-

comes, and full outcome data. If we find multiple reports of the

same study, we will group them under a single study ID, and assign

the report with the most amount of relevant information as the

primary publication. We will list any studies excluded after full-

text assessment and their reason for exclusion in a ‘Characteristics

of excluded studies’ table.

Data extraction and management

Two review authors (SMWC and NML) will independently ex-

tract and code all data from each included study using Covidence

(Covidence 2018). We will collect study characteristics, includ-

ing study design, setting, country, methods of allocation, partici-

pants, interventions, comparators, outcomes, sponsorship details,

declaration of interests of the primary investigators and methods

used to control possible conflicts of interests, and other informa-

tion considered relevant according to Chapter 7.3 of the Cochrane
Handbook for Systematic Reviews of Interventions (Higgins 2011a).

We will resolve potential discrepancies through discussion and will

involve a third review author if necessary. In case of language am-

biguity that remains after translation, we will contact researchers

in the field familiar with the language in question, or the study

authors for clarification if necessary.

We will also extract the outcome data using an electronic data col-

lection form. For continuous data we will extract the mean value

of the outcome measurement in each group at each time point ( or,

if this is unavailable, the mean change from baseline), the standard

deviation ( SD) values, and the number of participants used to

measure the outcome for each group. For dichotomous outcomes

we will extract the number of participants in each outcome group

at each time point. We will contact the study authors to obtain

important missing data. If the study report only provides the sum-

mary effect sizes ( e.g. risk ratio ( RR) for dichotomous data and

mean difference ( MD) for continuous data), we will extract those

measures as well as the accompanying standard errors ( SE) or

95% confidence intervals ( CI) to prepare the data for combina-

tion via the generic inverse variance method. For studies that pro-

vide the outcome data in figures or graphs without accompanying

annotation or numerical report, we will attempt to estimate the

data from the figures using Plot Digitizer software ( Jelicic Kadic

2016; Vucic 2015). Once we collect the data, one review author (

SMWC) will transfer the data to Review Manager 5 ( RevMan 5)

software ( RevMan 2014), and a second review author will check

the accuracy of the data entry.

Assessment of risk of bias in included studies

Two review authors (NML and FS) will independently assess each

included study for risk of bias according to the following six cri-

teria, in accordance with the recommendations in the Cochrane
Handbook for Systematic Reviews of Interventions (Higgins 2011a).

1. Sequence generation.

2. Allocation concealment.

3. Blinding.

4. Incomplete outcome data.

5. Selective outcome reporting.

6. Other issues (e.g. extreme baseline imbalance).

For cluster-RCTs and cross-over trials, we will include additional

‘Risk of bias’ domains under ‘other bias’, as follows (Higgins

2011e).

Cluster-RCTs

1. Was there evidence of further recruitment of participants

into the clusters after randomisation (‘recruitment bias’)?

2. Was there clear evidence of baseline imbalance between

randomised clusters?

3. Was there evidence of loss of clusters in addition to the loss

of participants after trial commencement?

4. Was there a unit of analysis error (i.e. failure to adjust for

the clustering effect)? (for details please see the ‘Unit of analysis

issues’ section)

Cross-over trials

1. Was the use of cross-over design appropriate?

2. Can it be assumed that the trial was not biased from carry-

over effects?

3. Are unbiased data (e.g. data from both periods of the trial,

data with removal of drop-out from any one period) presented?

We will make a judgement of low, high, or unclear risk of bias,

with justifications based on the information obtained from the

papers. We will complete a ‘Risk of bias’ table for each eligible

study and present our overall ‘Risk of bias’ assessment using a

‘Risk of bias’ graph and ‘Risk of bias’ summary. Any disagreement

among the review authors will be resolved by discussion to achieve

a consensus.
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Measures of treatment effect

We will report the pooled outcome estimates for categorical data

in relative terms using RRs, and also in absolute terms using risk

differences (RDs). For continuous data we will use weighted mean

differences (WMDs) with their respective 95% CIs. If pooled anal-

yses are not possible due to reasons such as major discrepancies in

study characteristics or outcome reporting, as detailed under the

‘Assessment of heterogeneity’ section, we will report the results of

the studies individually.

Unit of analysis issues

For cluster-RCTs (e.g. trials in which the assignment to interven-

tion or control group was made at the level of the institution), we

will assess whether adjustment has been made for the effects of

clustering in order to account for non-independence among the

participants in a cluster via the use of an appropriate analysis model

such as a Generalised Estimating Equation (GEE) model. If the

study authors do not state the unit of analysis, we plan to inspect

the width of the standard error (SE) or 95% CI of the estimated

treatment effects. If we find inappropriately small SEs or narrow

95% CIs, we will ask the study authors to provide information on

the unit of analysis.

If no adjustment has been made for the effects of clustering, we

will perform adjustment by multiplying the SEs of the final effect

estimates by the square root of the ‘design effect’, represented by

the formula “1 + (M-1) x ICC”, where M is the average cluster size

(number of participants per cluster) and ICC is the intracluster

correlation. We will determine the average cluster size (M) from

each trial by dividing the total number of participants by the total

number of clusters. We will use a relatively large assumed ICC of

0.10, which is commonly used and is considered a realistic estimate

in general (Campbell 2001). We will combine the adjusted final

effect estimates from each trial with their SEs in meta-analysis

using generic inverse-variance methods, as stated in the Cochrane
Handbook for Systematic Reviews of Interventions (Higgins 2011c).

If determination of the unit of analysis is not possible, we will

include the studies concerned in a meta-analysis using the effect

estimates reported by the study authors. We will then perform a

sensitivity analysis to assess how the overall results are affected by

these studies.

For cross-over studies, our strategy for data analysis depends on

the ‘Risk of bias’ judgment of the included study. If we consider

the included study to have low risk of bias across all three addi-

tional domains specific for cross-over trials, as detailed under the

‘Assessment of risk of bias in included studies’ section, we will

include data from both phases of the trial, namely, before and af-

ter the cross-over. In such cases, we will attempt to extract paired

data from each participant if available. If we judge the trial to have

unclear or high risk of bias in any of the additional risk of bias

domain, we will only use data from the first phase before cross-

over takes place. If the results are not reported separately for each

phase, we will still pool the overall results, but will evaluate the

impact of excluding such studies via sensitivity analyses. Addition-

ally, if data from both phases are reported separately but no paired

data is extractable, we will also pool the overall results and conduct

sensitivity analysis to assess the impact of such studies.

Dealing with missing data

We will follow the recommendations in Chapter 8.13.2 in the

Cochrane Handbook for Systematic Reviews of Intervention in as-

sessing the risk of bias from incomplete outcome data (Higgins

2011b).

We will perform our analyses using intention-to-treat (ITT) data

either with complete case analysis (available outcome data of all

participants who completed the study and analysed in the group

initially randomised) for all outcomes if this is possible, or with

imputation of missing outcome data by the study author if this is

the only form of data available. If ITT data is not provided, we will

include outcome data of the participants either in a ‘per protocol’

or ‘as treated’ manner, as provided by the study authors, but will

make a corresponding note under the ‘Characteristics of included

studies’ table.

If sufficient studies are available, we will perform sensitivity analy-

ses to assess how the overall results are affected by the inclusion of

studies with a high risk of attrition bias from incomplete outcome

data, and studies that do not provide ITT data.

Assessment of heterogeneity

We will use the I2 statistic to quantify the degree of inconsistency

in the results (Higgins 2011c), with a cut-off of 50% and above

considered as the level at which the degree of heterogeneity is of

sufficient concern to justify an exploration of possible explana-

tions. In such a situation, we will evaluate studies in terms of their

clinical and methodological characteristics using the following cri-

teria to determine whether the degree of heterogeneity may be

explained by differences in those characteristics, and whether a

meta-analysis is appropriate.

We will assess the following criteria.

1. Characteristics of the participants (e.g. age, type and

severity of dementia).

2. Settings of the studies (e.g. community or institution).

3. Interventions (type of animal, dosage (intensity or duration

of therapy)).

4. Risk of bias (as detailed in the ‘Assessment of risk of bias in

included studies’ section).

If we identify any of the above-mentioned factors during our ex-

ploration that we consider to be a plausible explanation of the ob-

served heterogeneity, we will separate the studies into subgroups

according to the factors concerned if there are sufficient studies in

each subgroup. In the case of risk of bias, we will conduct sensi-

tivity analyses excluding the studies at higher risk of bias.
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Assessment of reporting biases

We will use a funnel plot and Egger’s test to screen for publication

bias if there are at least 10 studies included in the analysis of the

relevant outcomes ( Egger 1997) . If publication bias is suggested

by significant asymmetry of the funnel plot, we will include a

statement in our results with a corresponding note of caution in our

discussion, bearing in mind that funnel plot asymmetry does not

necessarily equate to the presence of publication bias. If possible,

we will compare conference abstracts and available trial protocols

of included studies with published data.

Data synthesis

We will perform meta-analyses if there are at least two studies with

broadly similar population, intervention, comparison, and out-

come (PICO) measures, using a random-effects model in RevMan

5 (RevMan 2014). Our primary data analyses will follow the in-

tention-to-treat principle; namely, we will analyse all participants

in whom relevant outcome data are available in the group orig-

inally allocated. We will express our results as RRs, RDs, num-

ber needed to treat for an additional patient to benefit (NNTB),

number needed to treat to cause an additional harm (NNTH) and

MDs with their respective 95% CIs, as detailed in the ‘Measures of

treatment effect’ section. For cluster-RCTs, our proposed methods

of analysis are detailed in the ‘Unit of analysis issues’ section.

If there are substantial differences between the characteristics of the

PICO measures that preclude a meta-analysis, we will summarise

the results of the studies narratively.

Subgroup analysis and investigation of heterogeneity

Apart from the assessment of heterogeneity and subgroup analysis

as detailed under the ‘Assessment of heterogeneity’ section, we will

conduct the following subgroup analyses, if data are available.

Type of studies

1. Individually randomised versus cluster-randomised trials.

Population

2. Setting: community versus institution (such as care home).

3. Stage of dementia, differentiating very mild, mild, moderate,

and severe dementia, as defined by validated tools such as the

CDR-SOB ( O’Bryant 2008).

4. Type of dementia.

Intervention

5. Individual versus group therapy.

6. The use of different animals, each species forming an individual

subgroup.

7. Intensity (‘dosage’) of intervention: three or more versus fewer

sessions per week.

‘Summary of findings’ table

We will develop a ‘Summary of findings’ table highlighting the

quality of the evidence using the GRADE approach in our major

outcomes as listed below ( Schnemann 2011). We will use the five

GRADE criteria (study limitations, consistency of effect, impre-

cision, indirectness, and publication bias) to assess the quality of

the evidence relating to the studies that contributed data to the

meta-analyses for each of these outcomes.

Specifically, for the criterion of study limitation, we will make

decision on the overall risk of bias across the pool of relevant studies

that contribute to the outcome rated on two levels: i) determining

the overall risk of bias of any single study, and ii) determining

the risk of bias across the pool of relevant studies (namely, overall

study limitation). For i, we will assign the overall risk of bias status

of the single study according to the worst risk of bias domain that

is relevant to the outcome rated, except the domain of selective

outcome reporting. For ii, we will refer to the guideline as detailed

in Table 12.2.d of the Cochrane Handbook for Systematic Reviews
of Intervention (Schünemann 2011).

If we identify an issue in each of the five GRADE criteria that we

consider to pose a serious enough risk to influence the outcome

estimate, we will downgrade the quality of evidence by one level,

and when we consider the issue to be very serious, we will down-

grade the quality of evidence by two levels (Schünemann 2011).

Whenever we decide to downgrade the quality of evidence from

the default high quality, we will justify our decision and describe

the level of downgrading in the footnotes of the table. We will

construct the ‘Summary of findings’ table using an internet-based

version of GRADEpro software (GRADEpro 2015), according to

the methods and recommendations described in Chapter 11 of the

Cochrane Handbook for Systematic Reviews of Interventions (Higgins

2011d).

We will include the following outcomes in the ‘Summary of find-

ings’ table, regardless of the availability of data.

1. Depression, measured by validated scales such as CSDD or

GDS.

2. Social functioning, measured by validated scales such as the

SF-DEM or De Jong Gierveld Loneliness Scale.

3. Overall BPSD, measured with any validated instrument,

e.g. the NPI ( Cummings 1994).

4. Agitation and irritability, measured with any validated

instrument, e.g. CMAI (Cohen-Mansfield 1989) and MOSES

(irritability subscale) (Helmes 1987).

5. Health-related quality of life, measured using validated

condition-specific quality of life scales.

6. Activities of daily living measured by suitable scales such as

the Lawton PSMS.

7. Adverse events.
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Sensitivity analysis

If a sufficient number of studies are available, we will consider

sensitivity analyses for the primary outcomes and secondary out-

comes to assess the impact on pooled results of excluding studies

based on the following characteristics.

1. High risk of bias:

i) high risk of selection bias (for either criterion or both

criteria of random sequence generation and allocation

concealment)

ii) high risk of attrition bias (incomplete outcome data);

iii) studies reporting non-ITT data only.

2. Participant factors:

i) studies that do not use recognised criteria to identify

dementia ( e.g. the Diagnostic and Statistical Manual of Mental

Disorders V ( DSM V) or previous editions of DSM ( APA

2013), the International Classification of Diseases 10 ( ICD 10)

or previous editions of ICD ( WHO 2010), NINDS-AIREN

Criteria for the Diagnosis of Vascular Dementia ( Roman 1993),

or NINCDS-ADRDA Alzheimer’s criteria ( McKhann 2011);

ii) studies which may have included some participants

without dementia (e.g. mixed care home populations).

3. Intervention factors:

i) studies that do not clearly document involvement of

an appropriately-trained human facilitator.
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A P P E N D I C E S

Appendix 1. MEDLINE search strategy

1 exp Dementia/

2 Delirium/

3 Wernicke Encephalopathy/

4 Delirium, Dementia, Amnestic, Cognitive Disorders/

5 dement*.mp.

6 alzheimer*.mp.

7 (lewy* adj2 bod*).mp.

8 (chronic adj2 cerebrovascular).mp.

9 (“organic brain disease” or “organic brain syndrome”).mp.

10 “benign senescent forgetfulness”.mp.

11 (cerebr* adj2 deteriorat*).mp.

12 (cerebral* adj2 insufficient*).mp.

13 or/1-12

14 exp Animal Assisted Therapy/

15 exp Animals, Domestic/

16 exp Bonding, Human-Pet/

17 exp Equine-Assisted Therapy/

18 Pets/

19 “animal assisted”.ti,ab.

20 “animal facilitated”.ti,ab.

21 “animal-assisted”.ti,ab.

22 “animal-facilitated”.ti,ab.

23 AAA.ti,ab.

24 AAI.ti,ab.

25 AAT.ti,ab.

26 Animal Human Bond*.ti,ab.

27 animal visit*.ti,ab.
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28 Animal-Human Bond*.ti,ab.

29 aquaria.ti,ab.

30 aquarium*.ti,ab.

31 cat.ti,ab.

32 cats.ti,ab.

33 companion animal*.ti,ab.

34 dog.ti,ab.

35 dogs.ti,ab.

36 equine.ti,ab.

37 Fish tank*.ti,ab.

38 hippotherapy.ti,ab.

39 horse*.ti,ab.

40 horseback riding therap*.ti,ab.

41 human animal teams.ti,ab.

42 human-animal teams.ti,ab.

43 pet facilitated therap*.ti,ab.

44 Pet Human Bond*.ti,ab.

45 pets.ti,ab.

46 pet-therap*.ti,ab.

47 (pet adj5 (therap* or visit* or assist* or robot* or resident* or companion*)).ti,ab.

48 recreational horseback riding therapy.ti,ab.

49 resident cat*.ti,ab.

50 dog-assisted.ti,ab.

51 service animal program*.ti,ab.

52 (therapeutic adj3 animal*).ti,ab.

53 visiting animal*.ti,ab.

54 or/14-53

55 13 and 54

56 randomized controlled trial.pt.

57 controlled clinical trial.pt.

58 randomized.ab.

59 placebo.ab.

60 drug therapy.fs.

61 randomly.ab.

62 trial.ab.

63 groups.ab.

64 or/56-63

65 exp animals/ not humans.sh.

66 64 not 65

67 55 and 66
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