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ABSTRACT

Background

Dementiais a chronic condition which progressively affects memory and other cognitive functions, social behaviour, and ability to carry out
daily activities. To date, no treatment is clearly effective in preventing progression of the disease, and most treatments are symptomatic,
often aiming to improve people's psychological symptoms or behaviours which are challenging for carers. A range of new therapeutic
strategies has been evaluated in research, and the use of trained animals in therapy sessions, termed animal-assisted therapy (AAT), is
receiving increasing attention.

Objectives

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

Search methods

We searched ALOIS: the Cochrane Dementia and Cognitive Improvement Group's Specialised Register on 5 September 2019. ALOIS contains
records of clinical trials identified from monthly searches of major healthcare databases, trial registries, and grey literature sources. We
also searched MEDLINE (OvidSP), Embase (OvidSP), PsycINFO (OvidSP), CINAHL (EBSCOhost), ISI Web of Science, ClinicalTrials.gov, and
the WHO's trial registry portal.

Selection criteria

We included randomised controlled trials (RCTs), cluster-randomised trials, and randomised cross-over trials that compared AAT versus
no AAT, AAT using live animals versus alternatives such as robots or toys, or AAT versus any other active intervention.

Data collection and analysis

We extracted data using the standard methods of Cochrane Dementia. Two review authors independently assessed the eligibility and risk
of bias of the retrieved records. We expressed our results using mean difference (MD), standardised mean difference (SMD), and risk ratio
(RR) with their 95% confidence intervals (Cls) where appropriate.

Main results

We included nine RCTs from 10 reports. All nine studies were conducted in Europe and the US. Six studies were parallel-group, individually
randomised RCTs; one was a randomised cross-over trial; and two were cluster-RCTs that were possibly related where randomisation took
place at the level of the day care and nursing home. We identified two ongoing trials from trial registries.
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There were three comparisons: AAT versus no AAT (standard care or various non-animal-related activities), AAT using live animals versus
robotic animals, and AAT using live animals versus the use of a soft animal toy. The studies evaluated 305 participants with dementia.
One study used horses and the remainder used dogs as the therapy animal. The duration of the intervention ranged from six weeks to six
months, and the therapy sessions lasted between 10 and 90 minutes each, with a frequency ranging from one session every two weeks to
two sessions per week. There was a wide variety of instruments used to measure the outcomes. All studies were at high risk of performance
bias and unclear risk of selection bias. Our certainty about the results for all major outcomes was very low to moderate.

Comparing AAT versus no AAT, participants who received AAT may be slightly less depressed after the intervention (MD -2.87,95% Cl -5.24
to -0.50; 2 studies, 83 participants; low-certainty evidence), but they did not appear to have improved quality of life (MD 0.45, 95% CI -1.28
to 2.18; 3 studies, 164 participants; moderate-certainty evidence). There were no clear differences in all other major outcomes, including
social functioning (MD -0.40, 95% Cl -3.41 to 2.61; 1 study, 58 participants; low-certainty evidence), problematic behaviour (SMD -0.34,
95% ClI -0.98 to 0.30; 3 studies, 142 participants; very-low-certainty evidence), agitation (SMD -0.39, 95% Cl -0.89 to 0.10; 3 studies, 143
participants; very-low-certainty evidence), activities of daily living (MD 4.65, 95% CI -16.05 to 25.35; 1 study, 37 participants; low-certainty
evidence), and self-care ability (MD 2.20, 95% Cl -1.23 to 5.63; 1 study, 58 participants; low-certainty evidence). There were no data on
adverse events.

Comparing AAT using live animals versus robotic animals, one study (68 participants) found mixed effects on social function, with longer
duration of physical contact but shorter duration of talking in participants who received AAT using live animals versus robotic animals
(median: 93 seconds with live versus 28 seconds with robotic for physical contact; 164 seconds with live versus 206 seconds with robotic
for talk directed at a person; 263 seconds with live versus 307 seconds with robotic for talk in total). Another study showed no clear
differences between groups in behaviour measured using the Neuropsychiatric Inventory (MD -6.96, 95% Cl -14.58 to 0.66; 78 participants;
low-certainty evidence) or quality of life (MD -2.42, 95% CI -5.71 to 0.87; 78 participants; low-certainty evidence). There were no data on
the other outcomes.

Comparing AAT using live animals versus a soft toy cat, one study (64 participants) evaluated only social functioning, in the form of duration
of contact and talking. The data were expressed as median and interquartile ranges. Duration of contact was slightly longer in participants
in the AAT group and duration of talking slightly longer in those exposed to the toy cat. This was low-certainty evidence.

Authors' conclusions

We found low-certainty evidence that AAT may slightly reduce depressive symptoms in people with dementia. We found no clear evidence
that AAT affects other outcomes in this population, with our certainty in the evidence ranging from very-low to moderate depending on the
outcome. We found no evidence on safety or effects on the animals. Therefore, clear conclusions cannot yet be drawn about the overall
benefits and risks of AAT in people with dementia. Further well-conducted RCTs are needed to improve the certainty of the evidence. In view
of the difficulty in achieving blinding of participants and personnel in such trials, future RCTs should work on blinding outcome assessors,
document allocation methods clearly, and include major patient-important outcomes such as affect, emotional and social functioning,
quality of life, adverse events, and outcomes for animals.

PLAIN LANGUAGE SUMMARY

Animal-assisted therapy for people with dementia

Review question

Do therapy sessions that involve live animals help people with dementia?
Background

Dementia is an increasingly common condition across the world. People with dementia have progressive loss of the ability to think,
remember, and communicate; to manage their daily activities; and to mix successfully with other people. Many people with dementia
also develop depression and related problems. To date, no treatment has proven able to cure the disease or stop it from getting worse.
However, many treatments are in use which aim to improve the well-being of people with dementia and the people who look after them.
Animal-assisted therapy (AAT) is one of the types of treatment that has been studied. It is thought that animals could help people with
dementia by providing companionship and support in daily activities and that this might lead to improvements in physical and mental
health, including better mood and fewer problematic behaviours.

Search date
We searched medical databases to September 2019.
Key characteristics of included studies

We included nine randomised controlled trials (clinical studies where people are randomly put into one of two or more treatment groups),
involving 305 people with dementia, which compared AAT to a control treatment (either usual care or an alternative treatment). All studies
took place in Europe or the US. Seven studies compared AAT to usual care or to another activity which had nothing to do with animals.
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Two studies compared AAT (using live animals) to the use of robotic animals. One study compared AAT to the use of a soft toy cat. There
were some features of the studies which could have biased the results. Study participants and care staff knew what treatment a person
was receiving and this might have affected some results. Also, it was not always clear that the randomisation to treatments had been done
as well as possible.

Funding sources

The studies received funding from various sources, including research grants (four studies), personal donation (one study), and support
from an institute that promotes AAT (two studies). Two studies did not describe how they were funded.

Key results

We found evidence from two studies with 83 participants that people with dementia who had AAT were possibly slightly less depressed
at the end of treatment than people who had standard care or other interventions not related to animals. We also found evidence from
three studies with 164 participants that people who received AAT had no clear difference in their quality of life compared to those who
did not. However, we found no evidence of an effect on social functioning (interactions with their environment and families), behaviour,
agitation, activities of daily living, self-care ability or balance. There were no clear differences when AAT was compared with the use of a
robotic animal in two studies with 156 participants (in social functioning, behaviour, and quality of life), or with the use of a soft toy cat
in one study with 64 participants (in social functioning). There were no data on harmful effects of the treatment on the participants and
nothing was reported about the effect on the animals in any study.

Certainty of the evidence

We took several factors into account when deciding how certain we could be of our results. In this review, two main factors reduced our
level of certainty. First, for all the outcomes we looked at, there was only a small number of studies and participants. Second, we thought
there was a significant risk that all of the results could have been biased by the way the studies were designed or conducted. For a few
outcomes, our confidence was also reduced by inconsistent results between studies. Overall, our certainty about the results ranged from
very low to moderate.

Conclusions

AAT may slightly reduce depressive symptoms. Otherwise, no conclusions can yet be drawn on whether AAT is beneficial or safe for people
with dementia. The small size of the included studies, and the diversity of outcomes and outcome measures, were major issues. We
recommend further well-conducted studies with the inclusion of important outcomes such as emotional and social well-being, quality of
life, side effects, and effects on the animals.
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SUMMARY OF FINDINGS

Summary of findings for the main comparison. Animal-assisted therapy (AAT) compared to no AAT for dementia

AAT compared to no AAT for dementia

Patient or population: dementia

Setting: nursing home or assisted-living facilities

Intervention: AAT

Comparison: no AAT (standard care, reminiscing activities, cooking, or exercise therapy)

Outcomes Anticipated absolute effects* (95% Cl) Relative effect  N° of partici- Certainty of Comments
(95% Cl) pants the evidence

Risk with no AAT Risk with AAT (studies) (GRADE)
Affect and emotional well-being: de- The mean score forthe  MD 2.87 lower  — 83 B®DOO —
pression measured using CSDD (0-19,  control group ranged (5.24 lower to (2RCTs) Lowa.b
higher score indicates more severe de- ~ from 8.76 to 9.58 0.50 lower)
pressive symptoms)
Social functioning measured using The mean score MD 0.4 lower — 58 PO —
MOSES, Withdrawn Behaviour sub- MOSES, Withdrawn Be-  (3.41 lower to (1RCT) Lowa,C
scale (8- 32, higher score indicates haviour subscale was 2.61 higher)
more severe withdrawn behaviour) 20
Behaviour measured using NHBPS The mean scores for SMD 0.34 low- — 142 flelelo) As each of the 3 studies
(0-116, higher score indicates more the control group, ex- er (3RCTs) Very lowa,c,d used different instrument
severe behaviour problem), NPI (0- pressed using differ- (0.98 lower to to measure the outcome,
144, higher score indicates more se- ent instruments, were:  0.30 higher) the pooled estimates were
vere neuropsychiatric symptoms) or NHBPS: 3.75; NPI: expressed using SMD.
MOSES Disoriented Behaviour sub- 28.66; MOSES Disori-
scale (8-32, higher score indicates ented Behaviour sub-
more severe disoriented behaviour) scale: 15.4
Agitation or irritability measured us-  The mean scores for SMD 0.39 low- — 143 @000 As each of the 3 studies
ing CMAI (14-70, higher score indicates  the control group, ex- er (3RCTs) Very lowa,b.c used different instrument
more severe agitation or irritability), pressed using differ- (0.89 lower to to measure the outcome,
BARS (10-70, higher score indicates ent instruments, were: 0.1 higher) the pooled estimates were

more severe agitation or irritability)

or MOSES Irritability subscale (9-36,
higher score indicates more severe irri-
tability)

CMAI: 20; BARS: 24;
MOSES Irritability sub-
scale: 13.7

expressed using SMD.
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Health-related quality of life mea-
sured using QUALID (12-45, higher
score indicates poorer quality of life)

The mean quality of
life (QUALID) was 15.23
t0 26.48

MD 0.45 higher
(1.28 lower to
2.18 higher)

164
(3RCTs)

DODO
Moderate?

2/3 included studies were
conducted by the same
principal author over a
similar period. Howev-
er, the participants dif-
fered (home dwelling peo-
plein 1 and nursing home
residentsin 1) and the
studies were registered
as separate studies un-
der ClinicalTrials.gov. Al-
though they appeared

to be 2 separate studies,
we could not exclude the
possibility of overlapping
participants, hence dou-
ble-counting in the out-
come data, as we have not
heard back from the au-
thors. However, we con-
sidered the possibility of
double-counting to be
small.

Adverse events

No studies assessed this
outcome.

Physical functioning, measured us-
ing Barthel Index for ADL (0-100, high-
er score indicates better abilities)

The mean score from
Barthel Index for ADL
was 71.83

MD 4.65 higher
(16.05 lower to
25.35 higher)

[S5IClC)
Lowa,c

Physical functioning: self-care abil-
ity measured using MOSES Self-Care
Functioning subscale (8-32, higher
score indicates poorer function)

The mean score on
self-care ability mea-
sured using MOSES
Self-Care Functioning
subscale was 14.1.

MD 2.2 higher
(1.23 lower to
5.63 higher)

DDOO
Lowa,€

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and
its 95% Cl). The assumed risk in the comparison group is taken from the total event rate (dichotomous outcome) or the range of mean scores (continuous outcome) in the
comparison group of the included studies.

AAT: animal-assisted therapy; ADL: activities of daily living; BARS: Brief Agitation Rating Scale; Cl: confidence interval; CMAI: Cohen-Mansfield Agitation Inventory; CSDD:
Cornell Scale for Depression in Dementia; MD: mean difference; MOSES: Multidimensional Observation Scale for Elderly Subjects; NHBPS: Nursing Home Behaviour Prob-
lem Scale; NPI: Neuropsychiatric Inventory; QUALID: Quality of Life in Dementia; RCT: randomised controlled trial; SMD: standardised mean difference.

GRADE Working Group grades of evidence
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High certainty: we are very confident that the true effect lies close to that of the estimate of the effect.

Moderate certainty: we are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the effect, but there is a possibility that it is
substantially different.

Low certainty: our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of the effect.

Very low certainty: we have very little confidence in the effect estimate: the true effect is likely to be substantially different from the estimate of effect.

aDowngraded one level. The included studies had unclear risk of selection bias and high risk of performance bias.

bDowngraded one level. The 95% Cl ranged from a moderate reduction in depressive symptoms to virtually no difference with a small sample size from a single study, which is
likely to translate into different decisions if either was the true effect.

cDowngraded one level. The 95% CI ranged from substantially lower (reflecting meaningful benefit) to substantially higher (reflecting meaningful harm) scores, which is likely
to translate into different decisions if either was the true effect.

dDowngraded one level. Substantial degree of heterogeneity present as suggested by an 12 greater than 50%.

eDowngraded one level. The 95% Cl ranged from a moderately lower (reflecting meaningful benefit) to substantially higher (reflecting meaningful harm) score, which is likely
to translate into different decisions if either was the true effect.

Summary of findings 2. Animal-assisted therapy (AAT (live animal)) compared to robotic animals for dementia

AAT (live animal) compared to robotic animals for dementia

Patient or population: dementia

Setting: nursing home or assisted-living facilities
Intervention: AAT (live animal)

Comparison: robotic animals

Outcomes Anticipated absolute effects* (95% Cl) Relative effect  N° of partici- Certainty of Comments
(95% Cl) pants the evidence
Risk with robotic Risk with AAT (live ani- (studies) (GRADE)
animals mal)
Affect and emotional well-being: — — — — — No studies assessed
depression this outcome.
Social functioning: duration of The median duration  The difference in medi- — 68 (1 RCT) ®POO Study presented the
physical contact of physical contact an duration of physical Lowa,b outcome data in me-
was 28 seconds contact was 65 seconds dian and interquartile
longer ranges.
Social functioning: duration of The median duration  The difference in median — 68 (1 RCT) PO Study presented the
talk directed at a person of talk directed at a duration of talk directed Lowa.b outcome data in me-
person was 206 sec- at a person was 42 sec- dian and interquartile
onds onds shorter ranges.
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Social functioning: duration of The median duration  The difference in median 68 (1 RCT) 300 Study presented the
talk in total of talk in total was duration of talk in total Lowa;b outcome data in me-
307 seconds was 44 seconds shorter dian and interquartile

ranges.

Behaviour measured using NPI (0-  The mean score us- MD 6.96 lower 78 PO —

144, higher score indicates more ing NPI was 29.29 (14.58 lower to 0.66 (LRCT) LowaC

severe neuropsychiatric symp- higher)

toms)

Agitation and irritability — — — — No studies assessed
this outcome.

Health-related quality of life The mean quality of MD 2.42 lower 78 BDOO -

measured using QUALID (12-45, life score, measured (5.71 lower to 0.87 high- (LRCT) Lowa,C

higher score indicates poorer qual-
ity of life)

using QUALID was
26.75

er)

Adverse events

No studies assessed
this outcome.

Physical functioning: activities of
daily living

No studies assessed
this outcome.

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and
its 95% Cl). The assumed risk in the comparison group is taken from the total event rate (dichotomous outcome) or the range of mean scores (continuous outcome) in the
comparison group of the included studies.

AAT: animal-assisted therapy; Cl: confidence interval; MD: mean difference; NPI: Neuropsychiatric Inventory; QUALID: Quality of Life in Dementia; RCT: randomised con-

trolled trial.

GRADE Working Group grades of evidence

High certainty: we are very confident that the true effect lies close to that of the estimate of the effect.

Moderate certainty: we are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the effect, but there is a possibility that it is

substantially different.

Low certainty: our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of the effect.

Very low certainty: we have very little confidence in the effect estimate: the true effect is likely to be substantially different from the estimate of effect.

adDowngraded one level. The single included study had unclear risk of bias in allocation concealment and high risk of bias in blinding of participants and personnel.
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bDowngraded one level. The study had a small sample with an imprecise estimate as reflected by wide interquartile ranges for all outcomes reported.
cDowngraded one level. The 95% Cl ranged from a substantial lower score (reflecting meaningful benefit) to moderately higher (reflecting meaningful harm), which is very likely
to translate into different decisions should either of them have been shown as the true effect.
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Summary of findings 3. Animal-assisted therapy (AAT (live animal)) compared to soft toy cat for dementia

AAT (live animal) compared to soft toy cat for dementia

Patient or population: dementia

Setting: nursing home or assisted-living facilities
Intervention: AAT (live animal)

Comparison: soft toy cat

Outcomes Anticipated absolute effects* (95% CI) Relative effect  N° of partici- Certainty of
(95% Cl) pants the evidence
Risk with softtoy  Risk with AAT (live (studies) (GRADE)
cat animal)

Comments

Affect and emotional — — — — —
well-being: depression

No studies assessed this outcome.

Social functioning: dura-  The median du- The difference in me- — 64 (1 RCT) ®&®00 Study presented the outcome data
tion of physical contact ration of physical dian duration of physi- Lowa;b in median and interquartile ranges.
contact was 0 sec- cal contact was 93 sec-
onds onds longer
Social functioning: dura-  The median dura- The difference in medi- — 64 (1 RCT) DPOO Study presented the outcome data
tion of talk directedata  tion of talk directed  an duration of talk di- Lowa,b in median and interquartile ranges.
person ata person was 297 rected at a person was
seconds 133 seconds shorter
Social functioning: dura-  The median dura- The difference in medi- — 64 (1 RCT) PO Study presented the outcome data
tion of talk in total tion of talkintotal ~ an duration of talk in Lowa,b in median and interquartile ranges.
was 298 seconds total was 35 seconds
shorter
Behaviour — — — — — No studies assessed this outcome.

Agitation and irritability — — — — —

No studies assessed this outcome.

Health-related quality of — — — — —
life

No studies assessed this outcome.

Adverse events — — — — _

No studies assessed this outcome.

Physical functioning: ac- — = — _ _
tivities of daily living

No studies assessed this outcome.
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*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and
its 95% ClI). The assumed risk in the comparison group is taken from the total event rate (dichotomous outcome) or the range of mean scores (continuous outcome) in the
comparison group of the included studies.

AAT: animal-assisted therapy; Cl: confidence interval; RCT: randomised controlled trial.

GRADE Working Group grades of evidence

High certainty: we are very confident that the true effect lies close to that of the estimate of the effect.

Moderate certainty: we are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the effect, but there is a possibility that it is
substantially different.

Low certainty: our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of the effect.

Very low certainty: we have very little confidence in the effect estimate: the true effect is likely to be substantially different from the estimate of effect.

aDowngraded one level. The single included study has unclear risk of bias in allocation concealment and high risk of bias in blinding of participants and personnel.
bDowngraded one level. The study has a small sample with an imprecise estimate as reflected by wide interquartile ranges for all outcomes reported.
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BACKGROUND

Description of the condition

The term dementia describes a collection of symptoms caused
by disorders affecting the brain. Dementia is a chronic and
progressive condition characterised by a deterioration in memory,
cognitive, social, and daily functional abilities beyond what might
be expected from normal ageing. According to a World Health
Organization (WHO) report in 2017, five to eight per 100 people
worldwide have dementia, with around 50 million people affected
globally (WHO 2017a). It is estimated that the number 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 middle-income countries
(WHO 2015). Dementia represents a major 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 (Prince 2015).

The most common cause of dementia is Alzheimer's disease,
which affects 60% to 80% of people with dementia, followed
by vascular dementia, mixed dementia, and dementia of Lewy
bodies (ALZ 2018). Some types of dementia or dementia-like
symptoms are reversible, for example, alcohol and medication
related dementia, dementia induced by depression, structural
and surgically removable brain lesion such as tumours or
haematoma, or metabolic disorders such as hypothyroidism
(Tripathi 2009), but most are not. People who have dementia
experience progressive worsening 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 aggressiveness. 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 person'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). 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 functional abilities in
people who have dementia.

Description of the intervention

AAT refersto the use of an animal that is considered suitable to work
with human care recipients in the treatment of human physical

or psychological disorders, co-ordinated by a human professional
with indepth 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 process 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 introduced in 1969 by Dr
Boris Levinson (Levinson 1969), a psychiatrist, who observed the
interaction between a dog and a child with autism (Jacobs 2013).
AAT for dementia has been documented since the 1990s (Behling
2011; Walsh 1995). 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
initiating social interaction in a controlled manner, which may
lead to a decreased sense of loneliness and agitation (Banks 2002;
LeRoux 2009; Sellers 2006). Increased levels of neurochemicals
associated with relaxation and bonding have been reported 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 activities (Ebener
2017). In one pilot survey, AAT appeared to be associated with
increased muscle strength and range of movement; improved
pain management; reduced blood pressure and heart rate; and
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, although one
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). One Cochrane protocol 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
condition, its clinical symptoms and progression, possible or
hypothesised 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. Alogic 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.
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Possible adverse effects of AAT include transmission of zootopic
diseases, animal aggression, and compromised animal welfare.
One report from Japan found that no zootopic diseases occurred
among children with sickle cell disease and healthcare workersin a
children's hospital where AAT was regularly used (Yamauchi 2008).
To address theissues 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 Interaction
Organizations (IAHAIO) (IAHAIO 2014). One study that measured the
salivary cortisol level of therapy dogs as an indication of their stress
level showed no major difference in levels between their working
days and off days (Glenk 2014). The animal welfare and ethical
issues associated with AAT have been studied and commented on
(Glenk 2017; Hatch 2007).

l dependence Poor nutrition

Reduced self-

esteem

Depression

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
controlled trials (RCTs) on various interventions to alleviate
symptoms or to slow progression of the disease. Among the non-
pharmacological interventions studied, RCTs on AAT have been
published since the 1990s and include published studies 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 AAT in people with dementia. The
closest is a Cochrane protocol on AAT for people with serious
mental illness, and the population will not include people with
dementia (Downes 2013). It is important that relevant individual
studies on AAT in people with dementia are synthesised in a
rigorous manner with regular updates, as we plan to undertake
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here, to provide reliable and up-to-date guidance on practice,
guideline and policy development, and future research.

OBJECTIVES

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

METHODS

Criteria for considering studies for this review
Types of studies

We included RCTs, cluster-RCTs (e.g. trials in which randomisation
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 included studies that recruited participants with dementia, as
defined by the study authors. The dementia could have been of any
severity.

We performed 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
participants may not have had dementia (e.g. mixed care home
populations) (see Sensitivity analysis).

We included studies that enrolled participants living in the
community or in any type of institution.

Types of interventions
Intervention

Any form of AAT, in which a live animal that was considered suitable
to serve as companion to human care recipients was 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).

There needed to be a clear documentation of the intervention being
co-ordinated by a human healthcare provider with the appropriate
expertise, as stated in the definition of AAT (see Description
of the intervention). However, anticipating that the information
would not be available in all potentially eligible studies, we
accepted studies that provided any relevant description of animal
involvement in therapeutic activities as mentioned above, with or
without documentation on human co-ordination. The intervention
could have involved any species of animal, and could have been
conducted in an individual or group setting.

We excluded studies that examined 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 as the main intervention of interest (although we
accepted studies that compared the use of live animals with these
surrogates).

We accepted 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 animals,
or another form of therapy being compared head-to-head with AAT,
such as standardised physical or occupational therapy, or both.

We also planned to include trials that compared different forms of
AAT, for example, using different species of animals.

Any concurrent interventions, such as the use of medication, non-
pharmacological treatment, and lifestyle changes, needed to be
clearly stated and identical between the two groups.

Types of outcome measures

Among our predefined outcomes, 11 (including all six primary
outcomes) related directly to the person with dementia, one to
carers, 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 (de Jong 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, for example,
the Neuropsychiatric Inventory (NPI) (Cummings 1994).

4. Agitation and irritability, measured with any validated
instrument, for example, Cohen-Mansfield Agitation Inventory
(CMAI) (Cohen-Mansfield 1989), MOSES Irritability subscale
(Helmes 1987).

5. Health-related quality of life (HRQOL),
condition-specific quality-of-life scales.

6. Adverse effects, including injuries or trauma.

using validated

Secondary outcomes

1. Physical functioning, such as activities of 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, for example, global cognitive function,
assessed with Alzheimer's Disease Assessment Scale - Cognitive
subscale (ADAS-cog) (Rosen 1984) or Mini-Mental State
Examination (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 -
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Clinical Global Impression of Change (CIBIC-Plus) (Schneider
1997).

Mortality.
Rates of institutionalisation.
Carer satisfaction and stress.

Animal outcomes: physical, emotional, and other outcomes
assessed for the animals involved, including animal injuries or
trauma, or other adverse effects.

No o s

We accepted 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
recorded the period of outcome assessment in the Characteristics
of included studies table and classified it as short- or long-term.
If there was substantial heterogeneity in our results, as detailed
under the Assessment of heterogeneity section, we considered
the dose of intervention (including session frequency, length of
sessions, and duration of intervention) as part of our assessment
for possible causes of heterogeneity, to decide whether or not to
pool data.

Search methods for identification of studies

We searched ALOIS (www.medicine.ox.ac.uk/alois), the Cochrane
Dementia and Cognitive Improvement Group's Specialised
Register, on 5 September 2019. ALOIS is maintained by the
Information Specialists of the Cochrane Dementia and Cognitive
Improvement Group and contains studies in the areas of dementia
(prevention and treatment), mild cognitive impairment, and
cognitive improvement. The studies were identified from the
following databases from their inception date to 5 September 2019.

1. Monthly searches of major healthcare databases: MEDLINE,
Embase, CINAHL, PsycINFO, and LILACS.

2. Monthly searches of trial registers: ISRCTN; UMIN (Japan's
Trial Register); the WHO portal (which covers ClinicalTrials.gov;
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. Quarterly search of the Cochrane Library's Central Register of
Controlled Trials (CENTRAL).

4. Six-monthly searches of grey literature sources from ISI Web of
Science Core Collection.

To view a list of all sources searched for ALOIS see About ALOIS on
the ALOIS website (www.medicine.ox.ac.uk/alois).

Details of the search strategies used for the retrieval of reports
of trials from the healthcare databases, CENTRAL, and conference
proceedings can be viewed on the Dementia and Cognitive
Improvement Group's website (dementia.cochrane.org/our-trials-
register).

We performed additional searches in many of the sources listed
above, to cover the time frame from the last searches performed
for ALOIS to ensure that the search for the review was as up-to-date
and as comprehensive as possible.

We describe the search strategies used in Appendix 1. We carried
out the most recent search on 5 September 2019.

Additionally, we searched animal-based journals, including
Anthrozoos, Animals, Animal Behaviour, Applied Animal Behaviour
Science, Journal of Animal Science and Technology, and Journal of
Animal Health and Behavioural Science using the terms 'animal-
assisted’, 'animal-facilitated', 'pet-assisted’, and 'pet-facilitated".

We did not limit the language of the studies included in
our review. For non-English studies, we enlisted the help
of a translator via the Cochrane Task Exchange platform to
translate the essential information of the studies into English
(taskexchange.cochrane.org/).

Searching other resources

We contacted the authors of relevant trials to request details of
any additional unpublished or ongoing studies that might meet the
inclusion criteria for this review. We also reviewed the reference
lists and citations of retrieved articles to look for additional trials
for inclusion.

Data collection and analysis
Selection of studies

We used standard Cochrane methods, as described in the Cochrane
Handbook for Systematic Reviews of Interventions (Higgins 2011a).

Two review authors (NML and SMWC) independently screened for
potentially eligible studies by inspecting the titles and abstracts
to generate a shortlist. Two review authors (NML and SSN) then
independently inspected the abstracts or full texts, or both, of
these short-listed studies further to determine final eligibility, using
the predefined inclusion and exclusion criteria. We resolved any
disagreement with the help of a third review author (FS) who acted
as an arbiter. We delineated the study selection processin a PRISMA
diagram.

We included published and unpublished studies available in
full-text article or abstract form, and contacted the authors of
unpublished studies and studies available only as abstracts to
request additional information not provided in the available
reports, including details such as: methods of sequence generation,
allocation and blinding, participant withdrawal and prespecified
outcomes, and full outcome data. If we found multiple reports of
the same study, we grouped them under a single study ID, and
assigned the report with the most amount of relevant information
as the primary publication. We summarised any studies excluded
after full-text assessment and their reason for exclusion in the
Characteristics of excluded studies table.

Data extraction and management

Two review authors (SMWC and NML) independently extracted and
coded all data from each included study using a dedicated data
collection form, after an assessment of its usability via a round of
piloting on five included studies. We collected study characteristics,
including study design, setting, country, methods of allocation,
participants, interventions, comparators, outcomes, sponsorship
details, declaration of interests of the primary investigators,
methods used to control possible conflicts of interests, and other
information considered relevant according to Section 7.3 of the
Cochrane Handbook for Systematic Reviews of Interventions (Higgins
2011b). We resolved potential discrepancies through discussion
and involved a third review author if necessary. In case of
language ambiguity that remained after translation, we contacted
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researchers in the field familiar with the language in question, or
the study authors for clarification if necessary.

We extracted the outcome data using an electronic data collection
form. For continuous data, we extracted the mean value of the
outcome measurement in each group at each time point (or, if this
was 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 extracted the number of participants in each outcome group
at each time point. We contacted the study authors to obtain
important missing data. If the study report only provided the
summary effect sizes (e.g. risk ratio (RR) for dichotomous data
and mean difference (MD) or standardised mean difference (SMD)
for continuous data), we extracted those measures as well as the
accompanying standard errors (SE) or 95% confidence intervals (Cl)
to prepare the data for combination via the genericinverse variance
method. Had there been studies that provided the outcome data in
figures or graphs without accompanying annotation or numerical
report, we would have attempted to estimate the data from the
figures using Plot Digitizer software (Jelicic Kadic 2016; Vucic 2015).
Once the data was collected, one review author (SMWC) transferred
the data to Review Manager 5 software (Review Manager 2014), and
a second review author (NML) checked the accuracy of the data
entry.

Assessment of risk of bias in included studies

Two review authors (NML and FS) independently assessed each
included study for risk of bias according to the following six
criteria, in accordance with the recommendations in the Cochrane
Handbook for Systematic Reviews of Interventions (Higgins 2011b).

Sequence generation.

Allocation concealment.

Blinding.

Incomplete outcome data.

Selective outcome reporting.

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

ok Wb

For cluster-RCTs and cross-over trials, we included additional 'Risk
of bias' domains under 'other bias', as follows (Higgins 2011c).

Cluster-randomised controlled trials

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, 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 dropout from any one period) presented?

We made a judgement of low, high, or unclear risk of bias, with
justifications based on the information obtained from the papers.
We completed a 'Risk of bias' table for each eligible study and
presented our overall 'Risk of bias' assessment using a 'Risk of bias'
graph and 'Risk of bias' summary. We resolved any disagreements
by discussion to achieve a consensus.

Measures of treatment effect

We reported 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 reported MDs with their
respective 95% Cls, if all data were of the same measurement
scale. For continuous outcome data in different measurement
scales that measured the same construct, we combined them
using the SMD with their respective 95% Cls. If pooled analyses
were not possible due to reasons such as major discrepancies in
study characteristics or outcome reporting, as detailed under the
Assessment of heterogeneity section, we reported the results of the
studies individually.

Unit of analysis issues

For cluster-RCTs (e.g. trials in which the assignment to intervention
or control group was made at the level of the institution), we
assessed whether adjustment had been made for the effects of
clustering in order to account for non-independence among the
participantsin a clustervia the use of an appropriate analysis model
such as a Generalised Estimating Equation (GEE) model. If the study
authors did not state the unit of analysis, we inspected the width
of the SE or 95% CI of the estimated treatment effects. If we found
inappropriately small SEs or narrow 95% Cls, we contacted the
study authors to request information on the unit of analysis.

If no adjustment had been made for the effects of clustering, we
performed 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 was the mean cluster size
(number of participants per cluster) and ICC was the intracluster
correlation. We determined the mean cluster size (M) from each trial
by dividing the total number of participants by the total number
of clusters. We used a relatively large assumed ICC of 0.10, which
is a commonly used and considered a realistic general estimate
(Campbell 2001). We combined 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 2011d).

If determination of the unit of analysis or adjustment was not
possible, we planned to include the studies concerned in a meta-
analysis using the effect estimates reported by the study authors.
We would then have performed a sensitivity analysis to assess how
the overall results were affected by these studies.

The review includes two cluster-RCTs (Olsen 2016a; Olsen 2016b).
In both studies, adjustment of the final estimate was impossible, as
the estimates were reported as changes within each group, rather
than differences between groups. We have therefore extracted
the outcome data as reported by the authors. We separated the
included studies into subgroups of individually randomised trials
and cluster-RCTs, in accordance with our strategy as detailed in the
Subgroup analysis and investigation of heterogeneity section. We
were then able to assess the pooled estimates with and without
the inclusion of the cluster-RCTs, without the need to perform
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sensitivity analysis as stated originally in our protocol. In case of
substantial heterogeneity in the pooled estimates that involved
a cluster-RCT, we explored the possibility of the cluster-RCT
design being a plausible contributor to heterogeneity, as detailed
in our results under the Effects of interventions (comparison
1. animal-assisted therapy versus no animal-assisted therapy,
primary outcome number 4: agitation and irritability, analysis 1.6).

For cross-over studies, our strategy for data analysis depended on
the risk of bias judgement of the included study. If we considered
the included study to have low risk of bias across all three
additional domains specific for cross-over trials, as detailed under
the Assessment of risk of bias in included studies section, we
included data from both phases of the trial, namely, before and
after the cross-over. In such cases, we attempted to extract paired
data from each participant if available. If we judged the trial to
have unclear or high risk of bias in any of the additional risk of bias
domain, we only used data from the first phase before the cross-
over took place. If the results were not reported separately for each
phase, we still pooled the overall result but evaluated the impact
of excluding such studies via sensitivity analyses. Additionally, if
data from both phases were reported separately but no paired data
were extractable, we also pooled the overall results and conducted
sensitivity analysis to assess the impact of such studies.

Dealing with missing data

We followed the recommendations in Section 8.13.2 in the
Cochrane Handbook for Systematic Reviews of Intervention in
assessing the risk of bias from incomplete outcome data (Higgins
2011e).

We performed our analyses for all outcomes, where possible, using
intention-to-treat (ITT) data (analysed according to randomisation,
irrespective of subsequent discontinuation of the study or
deviation from the protocol, if the outcome data of these
participants were available or were imputed by the study authors).
If there were missing outcome data that were not imputed, we
would have performed a modified ITT analysis (analysed according
to randomisation with only available outcome data and without
the missing data) (Higgins 2019). If ITT data were not provided, we
included outcome data of the participants either in a 'per protocol'
or'as treated' manner, as provided by the study authors, but made
a corresponding note in the Characteristics of included studies
table.

If sufficient studies were available, we performed sensitivity
analyses to assess how the overall results were affected by the
inclusion of studies with a high risk of attrition bias from incomplete
outcome data, and studies that did not provide ITT data.

Assessment of heterogeneity

We used the 12 statistic to quantify the degree of inconsistency
in the results (Higgins 2011d), with a cut-off of 50% and above
considered as the level at which the degree of heterogeneity was of
sufficient concern to justify an exploration of possible explanations.
In such a situation, we evaluated studies in terms of their clinical
and methodological characteristics using the following criteria to
determine whether the degree of heterogeneity may be explained
by differencesin those characteristics, and whether a meta-analysis
was appropriate.

We assessed 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 identified any of the above-mentioned factors during our
exploration that we considered to be a plausible explanation of the
observed heterogeneity, we separated the studies into subgroups
according to the factors concerned if there were sufficient studies in
each subgroup. In the case of risk of bias, we conducted sensitivity
analyses excluding the studies at higher risk of bias.

Assessment of reporting biases

We planned to use a funnel plot and Egger's test to screen for
publication bias if there were at least 10 studies included in the
analysis of the relevant outcomes (Egger 1997). If publication
bias was suggested by significant asymmetry of the funnel plot,
we included 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 compared conference abstracts
and available trial protocols of included studies with published
data.

Data synthesis

We performed meta-analyses if there were at least two studies
with broadly similar population, intervention, comparison, and
outcome (PICO) measures, using a random-effects model in Review
Manager 5 (Review Manager 2014). Our primary data analyses
followed the ITT principle; namely, we analysed all participants in
whom relevant outcome data were available in the group originally
allocated. We expressed our results as RRs, RDs, number needed to
treat for an additional beneficial outcome (NNTB), number needed
to treat for an additional harmful outcome (NNTH), and MDs with
their respective 95% Cls, 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 were substantial differences between the characteristics of
the PICO measures that precluded a meta-analysis, we summarised
the results of the studies narratively.

Subgroup analysis and investigation of heterogeneity

Apart from the assessment of heterogeneity and subgroup analysis
as detailed in the Assessment of heterogeneity section, we
conducted the following subgroup analyses, if data are available.

Type of studies

1. Individually randomised versus cluster-randomised trials.

Population

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

2. Stage of dementia, differentiating very mild, mild, moderate,
and severe dementia, as defined by validated tools such as the
CDR-SOB (O'Bryant 2008).

3. Type of dementia.
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Intervention

1. Individual versus group therapy.

2. Use of different animals, each species forming an individual
subgroup.

3. Intensity ('dosage') of intervention: three or more versus fewer
sessions per week.

'Summary of findings' table

We developed a 'Summary of findings' table highlighting the
certainty of the evidence using the GRADE approach for our major
outcomes as listed below. We used the five GRADE criteria (study
limitations, consistency of effect, imprecision, indirectness, and
publication bias) to assess the certainty of the evidence for each of
these outcomes based on the body of evidence generated by the
studies that contributed data to the meta-analyses.

Specifically, for the criterion of study limitations, we made the
decision on the overall risk of bias across the pool of relevant
studies that contributed to each specific outcome rated on two
levels: 1. determining the overall risk of bias of any single study, and
2. determining the risk of bias across the pool of relevant studies
(namely, overall study limitation). To determine the overall risk of
bias of any single study, we assigned the overall risk of bias status
of the single study according to the worst risk of bias domain that
was relevant to the specific outcome, apart from the domain of
selective outcome reporting. To determine the risk of bias across
the pool of relevant studies, we referred to the guideline as detailed
in Table 12.2.d of the Cochrane Handbook for Systematic Reviews of
Intervention (Schiinemann 2011).

If we identified an issue in any of the five GRADE criteria that
we considered to pose a serious enough risk to influence the
outcome estimate, we downgraded the certainty of evidence by
one level, and when we considered the issue to be very serious, we
downgraded the certainty of evidence by two levels (Schiinemann
2011). Whenever we decided to downgrade the certainty of
evidence from the default high certainty, we justified our decision
and described the level of downgrading in the footnotes of the
table. We constructed the 'Summary of findings' table using an
Internet-based version of GRADEpro software (GRADEpro GDT
2015), according to the methods and recommendations described
in Chapter 11 of the Cochrane Handbook for Systematic Reviews of
Interventions (Higgins 2011f).

We included the following outcomes in the 'Summary of findings'
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, for
example, the NPI (Cummings 1994).

4. Agitation and irritability, measured with any validated
instrument, for example, CMAI (Cohen-Mansfield 1989) and
MOSES Irritability subscale (Helmes 1987).

5. HRQOL, measured using validated condition-specific quality of
life scales.

6. ADL measured by suitable scales such as the Lawton PSMS.
7. Adverse events.

Sensitivity analysis

If a sufficient number of studies were available, we planned
to perform sensitivity analyses for the primary outcomes and
secondary outcomes to assess the impact on pooled results of
excluding studies based on the following characteristics.

1. High risk of bias:

a. high risk of selection bias (for either criterion or both
criteria of random sequence generation and allocation
concealment);

b. high risk of attrition bias (incomplete outcome data);

c. studies reporting non-ITT data only.

2. Participant factors:

a. studies that did 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 2016), National
Institute of Neurological Disorders and Stroke/Association
Internationale pour la Recherche et I'Enseignement en
Neurosciences (NINDS-AIREN) Criteria for the Diagnosis of
Vascular Dementia (Roman 1993), or National Institute
of Neurological and Communicative Diseases and Stroke/
Alzheimer's Disease and Related Disorders Association
(NINCDS-ADRDA) Alzheimer's criteria (McKhann 2011);

b. studies which may have included some participants without
dementia (e.g. mixed care home populations).

3. Intervention factors:
a. studies that did not clearly document involvement of an
appropriately trained human facilitator.

RESULTS

Description of studies
Results of the search

The initial search through the ALOIS repository performed
by the Cochrane Dementia and Cognitive Improvement group
Information Specialist, identified 3010 records with 2355 records
remaining after removing duplicates. Of these, 80 articles appeared
to be relevant after we inspected the titles. We further evaluated
these 80 articles by reading the abstracts, excluding 45 records
in the process. We assessed the full-texts of the remaining 35
articles to determine final eligibility, and included nine articles
in our analyses. Two included studies, one in abstract form
(Holthoff 2013) and one in full text (Quibel 2017) did not contribute
quantitative data in our meta-analysis, leaving seven studies
available for quantitative analysis. We identified two relevant on-
going studies with no results posted in the trial registry website
(ISRCTN93568533; NCT02829801). The flow diagram of the studies
from the initial search to the meta-analysis is shown in Figure 2. We
describe all the included studies in the Characteristics of included
studies table and provide a brief description of the studies excluded
after inspection of their full-texts, with the reason for exclusion, in
the Characteristics of excluded studies table.
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Figure 2. Study flow diagram. CDCIG: Cochrane Dementia and Cognitive Improvement Group.
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Figure 2. (Continued)
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Included studies

We included nine eligible studies: six parallel-group, individually-
randomised RCTs (four two-arm (Friedmann 2015; Holthoff 2013;
Quibel 2017; Zisselman 1996) and two three-arm (Thodberg 2016;
Valenti-Soler 2015)), one randomised cross-over trial (Dabelko-
Schoeny 2014), and two separate but possibly related cluster-RCTs
(Olsen 2016a; Olsen 2016b). The studies were conducted in six
countries, including USA (three studies); Norway (two studies);
and Germany, France, Spain, and Denmark (one study each). The
number of participants recruited ranged from 12 (Quibel 2017) to
124 (Thodberg 2016).

Setting and population

All studies included participants of both sexes, except Quibel
2017 in which participants were all women. The mean age of the
participants ranged from around 76 years (Zisselman 1996) to 88.5
years (Holthoff 2013).

Participants were recruited from adult day services (two studies),
assisted living facilities or nursing homes (four studies), a unit
specifically catering for people with dementia (two studies) or
a psychiatry unit in a hospital (one study). All studies recruited
participants with dementia either exclusively (six studies), or
among older adults with other psychological conditions (three
studies). Three of the six studies that reported including only
participants with dementia specified the criteria used to identify
dementia: MMSE score below 25 (Olsen 2016a; Olsen 2016b) or
below 23 (Friedmann 2015), or diagnosis of Alzheimer's disease
(Dabelko-Schoeny 2014).

Two studies were conducted by the same principal author
over a similar period (Olsen 2016a; Olsen 2016b). However, the
participants differed (home dwelling people in one and nursing
home residents in another) and the studies were registered as
separate studies under ClinicalTrial.gov. Although they appeared
to be two separate studies, we could not exclude the possibility of

overlapping participants, hence double-counting in the outcome
data, as we have not received a reply from the authors. However, we
considered the possibility of double-counting to be small and only
one outcome of quality of life (measured using the Quality of Life
in Late-Stage Dementia scale (QUALID)) could have been affected.
Therefore, we reported the outcome data of the participants
in these two trials as if they were non-overlapping, but have
incorporated a corresponding explanation under the heading of the
outcome and in Summary of findings for the main comparison.

Intervention and comparison

We organised the included studies into three comparisons.

« Comparison 1: AAT versus no AAT (standard care or an
alternative non-animal-related intervention) (Dabelko-Schoeny
2014; Friedmann 2015; Holthoff 2013; Olsen 2016a; Olsen 2016b;
Quibel 2017; Zisselman 1996).

« Comparison 2: AAT (live animals) versus robotic animals
(Thodberg 2016; Valenti-Soler 2015).

« Comparison 3: AAT (live animals) versus a soft toy (Thodberg
2016).

Eight studies used dogs as the therapy animals, and one used
horses (Dabelko-Schoeny 2014). Three studies mentioned the type
of dog used as Cardigan Welsh Corgi (Friedmann 2015), retriever
of a retriever mix (Thodberg 2016), and black Labrador retrievers
(Valenti-Soler 2015). In studies that used dog-assisted therapy, the
therapy sessions lasted between 10 and 90 minutes each, with a
frequency ranging from one session every two weeks to twice per
week. The total duration of the intervention ranged from six weeks
tosixmonths. In the single study that used horses, the sessions took
place one day per week (duration not specified) for four weeks. Five
studies stated the number of participants per group per session,
ranging from three to 10 participants per group.

The type of activities in the therapy sessions varied. Interventions
involved a brief visit to the participants with simple interaction
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with the animal (Thodberg 2016; Zisselman 1996); more elaborate
activities, such as feeding, grooming, and dressing the animals
(Dabelko-Schoeny 2014; Friedmann 2015); a predesigned but
flexible set of activities that aimed to promote motor and social
activities assisted by the therapy dogs in the presence of human
facilitator/s (Friedmann 2015; Holthoff 2013; Olsen 2016a; Olsen
2016b); or a more strictly structured therapeutic programme with
different sets of activities at different difficulty levels (Valenti-Soler
2015).

In terms of facilitator training and certification, there were
clear statements in two studies that the facilitators received
specific training and were certified to work with the animals
used in the studies (Dabelko-Schoeny 2014; Valenti-Soler 2015).
Two studies mentioned that the facilitators were "qualified dog-
handlers" (Olsen 2016a; Olsen 2016b), and one study mentioned
that the dog owners were certified to work as volunteers with dog-
assisted interventions in nursing homes (Thodberg 2016). There
was no specific mention of the training status or experience of the
human facilitators in the remaining four studies (Friedmann 2015;
Holthoff 2013; Quibel 2017; Zisselman 1996).

In studies that compared AAT with no AAT, the activities of
the control group, where documented, included "reminiscing"
activities with training on social and motor skills (Friedmann 2015),
cooking workshops (Quibel 2017), exercise therapy (Zisselman
1996), "standard care" or "treatment as usual" (Dabelko-Schoeny
2014; Holthoff 2013; Olsen 2016b). Two studies did not clearly state
the activities of the control group (Olsen 2016a; Valenti-Soler 2015).

Outcomes

In the comparison of AAT with no AAT, one or more studies
evaluated all our prespecified primary outcomes, except for
adverse effects. Two studies assessed depression (affect and
emotional well-being) (Friedmann 2015; Olsen 2016b) using
the CSDD. A single study evaluated apathy (Friedmann 2015),
depressed or anxious mood (affect and emotional well-being)
and withdrawn behaviour (social functioning) (both measured
as different MOSES subscales) (Zisselman 1996). Three studies
measured overall behaviours, each using different instruments,
including the Nursing Home Behaviour Problem Scale (NHBPS;
Dabelko-Schoeny 2014), NPI (Valenti-Soler 2015), and MOSES
Disoriented Behaviour subscale (Zisselman 1996). Similarly, three
different studies assessed agitation and irritability using three
different instruments, including the CMAI (Friedmann 2015), Brief
Agitation Rating Scale (BARS) (Olsen 2016b), and MOSES Irritability
subscale (Zisselman 1996). Three studies evaluated quality of life
using the quality of life score tailored for people with dementia
(QUALID) (Olsen 2016a; Olsen 2016b; Valenti-Soler 2015).

Of our prespecified secondary outcomes, the studies comparing
AAT to no AAT assessed only physical functioning. However, each of
the three studies assessed different aspects of physical functioning,
including ADL (Barthel Index) (Friedmann 2015), balance (Berg's
Balance Scale) (Olsen 2016a), and self-care ability (MOSES Self-
Care Functioning subscale) (Zisselman 1996). No included studies
assessed the other prespecified secondary outcomes, including
cognitive function, overall dementia severity, mortality, rates of
institutionalisation, carer satisfaction and stress, and animal-level
outcomes.

In the comparison of AAT using live animals with the use of
robotic animals, the first study evaluated two outcomes, behaviour
measured using the NPI and quality of life measured using the
QUALID (Valenti-Soler 2015). The second study evaluated social
function in the form of duration of contact and talking, although the
outcome data from this study are presented separately in Table 1 as
they were reported as median and interquartile ranges (Thodberg
2016).

In the comparison of AAT using live animals with use of a soft toy
animal, the single study measured only social functioning in the
form of duration of contact and talking (Thodberg 2016). These
results were reported as median and interquartile ranges and are
presented in Table 1.

All outcomes were assessed mostly in the short-term, immediately
after the intervention period, ranging from day five (Zisselman
1996) to four weeks (Dabelko-Schoeny 2014), six weeks (Thodberg
2016), or 12 weeks (Friedmann 2015; Olsen 2016a; Olsen 2016b;
Valenti-Soler2015). The only study that assessed outcomes beyond
our prespecified short-term period of six months was Holthoff
2013, which assessed outcomes at six, 12, and 15 months after the
commencement of the intervention. There was no clear statement
on the time point of the final measurementin Quibel 2017, although
it was stated that the outcomes were assessed every two weeks.
Two studies did not contribute to our meta-analysis due to the lack
of extractable quantitative outcome data (Holthoff 2013; Quibel
2017).

Sources of funding

The studies reported various sources of funding, including a
university research grant (Olsen 2016a; Olsen 2016b), national
research grant (Valenti-Soler 2015), external research grant
(Friedmann 2015), personal donation (Dabelko-Schoeny 2014), and
external funding from a company that promoted the use of animals
to help improve human well-being, which might pose a concern for
potential conflict of interest (Thodberg 2016; Zisselman 1996). The
remaining two studies did not state funding sources (Holthoff 2013;
Quibel 2017).

Excluded studies

We excluded 23 articles based on one or more of the following
reasons.

1. Relevance of topic (two articles): although the titles were
suggestive, the topics examined were unrelated to AAT.

2. Study design or article type (17 articles): the studies were
single-group, pre-and-post, repeated measure, or observational
studies (five studies); or non-randomised comparative studies
including matched case control studies (five studies); or 1
commentary on the roles of animals in entertainment.

3. Population (four articles): the participants in the studies were
either not cognitively impaired or with conditions unrelated to
dementia.

4. Intervention (two articles): the studies assessed personalised
engagement time of different forms, without the use of animals.

A description of each study is available in the Characteristics of
excluded studies table.
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Risk of bias in included studies

The proportions of studies with low, high, and unclear risks of
bias in each domain is illustrated in Figure 3, and the risk of bias
judgement of each included study in each domain is depicted in
Figure 4. Overall, there was a wide variation in the risks of bias of

the studies across six domains, but there were serious concerns
in the major domains of allocation concealment and blinding of
participants and personnel, as all studies had unclear risks of bias in
the former and high risk of bias in the latter. We provided a detailed
description of the risk of bias of each study in the Characteristics of
included studies table. We summarised our risk of bias assessments
for each domain below.

Figure 3. Risk of bias graph: review authors' judgements about each risk of bias item presented as percentages

across all included studies.
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Figure 4. Risk of bias summary: review authors' judgements about each risk of bias item for each included study.
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Allocation

Half of the included studies had low risks of bias in random
sequence generation, while the other half had unclear risks of bias.
All studies had unclear risks of bias in allocation concealment. Two
studies showed some clear differences in baseline characteristics
between the groups (Dabelko-Schoeny 2014; Olsen 2016a);
however, we were unclear whether the differences in baseline
characteristics would translate into important differences in the
outcome, for various reasons as detailed in the 'Risk of bias' table
under the domain of allocation concealment. One study, published
in abstract, did not provide a list of baseline characteristics between
the groups (Holthoff 2013), and in the remaining studies, there were
no marked differences in the baseline characteristics between the
groups. Overall, we considered the risk of selection bias in this
review as unclear.

Blinding

All included studies had high risks of performance bias, while
risk of assessment bias varied: low (Valenti-Soler 2015; Zisselman
1996), unclear (Holthoff 2013; Quibel 2017; Thodberg 2016), and
high (Dabelko-Schoeny 2014; Friedmann 2015; Olsen 2016a; Olsen
2016b). Overall, we considered the risk of bias from the domain of
blinding in this review as high.

Incomplete outcome data

Six studies had low risk of bias in incomplete outcome data, while
one study had unclear risk (Holthoff 2013), and two studies had
high risk of attrition bias (Olsen 2016a; Thodberg 2016). Overall, we
considered the risk of attrition bias in this review as low.

Selective reporting

Four studies had low risk of reporting bias (Friedmann 2015; Olsen
2016a; Olsen 2016b; Zisselman 1996), while the remaining five had
high risk, giving us an overall high risk of reporting bias in this
review.

Other potential sources of bias

Under the domain of 'other bias, one study was at high risk of bias,
as it was a randomised cross-over trial in which the authors did
not present complete and unbiased data of both phases separately
(Dabelko-Schoeny 2014). Two related cluster-RCTs were at unclear
risk, as they were at unclearrisk in two (Olsen 2016a) and one (Olsen
2016b) out of five risk of bias items specific to cluster-RCT. We did

not identify concerns under 'other bias' for the remaining studies
and therefore rated all other studies as having low risks of bias
under this domain.

Effects of interventions

See: Summary of findings for the main comparison Animal-
assisted therapy (AAT) compared to no AAT for dementia; Summary
of findings 2 Animal-assisted therapy (AAT (live animal)) compared
to robotic animals for dementia; Summary of findings 3 Animal-
assisted therapy (AAT (live animal)) compared to soft toy cat for
dementia

In total, seven studies with 305 participants contributed to the data.
Two studies did not contribute quantitative outcome data (Holthoff
2013; Quibel 2017). Three comparisons were evaluated, namely,
AAT versus no AAT; AAT using live animals versus the use of robot
animals or devices; and AAT versus other alternative to live animals,
such as soft toys.

Animal-assisted therapy versus no animal-assisted therapy
(comparison 1)

See Summary of findings for the main comparison for the major
outcomes under this comparison that we planned to highlight in
our main summary of findings table as specified in our protocol (Lai
2019), with their corresponding certainty of evidence where data
were available. Additionally, we rated and reported the certainty
of evidence for all outcome estimates along with the reasons for
downgrading, regardless whether or not they were our prespecified
major outcomes

Primary outcomes
1. Affect and emotional well-being

Two studies assessed depressive symptoms using the CSDD (0-
19, higher score indicates more severe depressive symptoms)
(Friedmann 2015; Olsen 2016b). Participants who received AAT were
slightly less depressed at the time of the final assessment (from six
to 12 weeks after commencement of the intervention) compared
to participants in the control group, although the certainty of the
evidence was low ((MD -2.87, 95% CI -5.24 to -0.50; studies = 2,
participants = 83; 12 =0%; evidence downgraded one level each due
to concerns about risk of bias and imprecision; Analysis 1.1, Figure
5). There was no substantial difference between the findings of the
individually randomised trial (Friedmann 2015) and the cluster-RCT
(Olsen 2016b).
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Figure 5. Forest plot of comparison: 1 Animal-assisted therapy (AAT) versus no AAT, outcome: 1.1 Affect and
emotional well-being: depression measured using Cornell Scale for Depression in Dementia (CSDD).
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One study assessed apathy using the Apathy Evaluation Scale (AES;
7-28, higher score indicates more severe apathy) (Friedmann 2015).
The estimate of the effect was imprecise and compatible with a
possible effect in either direction (MD 1.81, 95% CI -0.58 to 4.20;
participants = 37; evidence downgraded one level each due to
concerns about risk of bias and imprecision; Analysis 1.2).

One study measured depressed or anxious mood using the MOSES
Depressed or Anxious Mood subscale (7-28, higher score indicates
more severe depressive or anxiety symptoms) (Friedmann 2015).
The estimate of the effect was imprecise and compatible with a
possible effect in either direction, and the overall certainty of the
evidence was low (MD -0.30, 95% Cl -3.52 to 2.92; participants = 58;
evidence downgraded one level each due to concerns about risk of
bias and imprecision; Analysis 1.3).

2. Social functioning

One study measured social functioning using the MOSES
Withdrawn Behaviour subscale (8-32, higher score indicates more
severe withdrawn behaviour) (Zisselman 1996). The estimate of the
effect was imprecise and compatible with a possible effect in either
direction, and the overall certainty of the evidence was low (MD -
0.40, 95% Cl -3.41 to 2.61; participants = 58; evidence downgraded

one level each due to concerns about risk of bias and imprecision;
Analysis 1.4).

3. Overall behavioural and psychological symptoms of dementia

Three studies measured aspects of behaviour, but each used a
different instrument, namely, the NHBPS (0-116, higher score
indicates more severe behavioural problems), NPI (0-144, higher
score indicates more severe neuropsychiatric problems), and
MOSES Disoriented Behaviour subscale (8-32, higher score
indicates more severe disoriented behaviour) (Dabelko-Schoeny
2014; Valenti-Soler 2015; Zisselman 1996). As they evaluated the
same broad outcome using instruments with the same direction of
effect, we pooled their findings using the SMD. The effect estimate
was very imprecise and the overall certainty of the evidence was
very low, so we were unable to draw any conclusion about the effect
on behaviour (SMD -0.34, 95% CI -0.98 to 0.30; participants = 142;
studies = 3; 12 = 67%; very low-certainty evidence, downgraded one
level each due to concerns about the risk of bias of the included
studies, inconsistency due to substantial level of heterogeneity
present, and imprecision) (Analysis 1.5; Figure 6). There was no
evidence of a difference between our prespecified subgroups by
type of therapy animal (horse: Dabelko-Schoeny 2014; dog: Valenti-
Soler 2015; Zisselman 1996; P =0.07).
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Figure 6. Forest plot of comparison: 1 Animal-assisted therapy (AAT) versus no AAT, outcome: 1.5 Behaviour:
measured using Nursing Home Behaviour Problem Scale (NHBPS), Neuropsychiatric Inventory (NPI), or MOSES

Disoriented Behaviour subscale.
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There was substantial heterogeneity in the pooled estimate
for this outcome, as shown by an 12 statistic of 67%. We
explored possible explanations for the substantial heterogeneity
present, from study design to characteristics of the population,
intervention/comparison, outcome measurement, and risk of bias
profile. In terms of study design, all three studies were RCTs,
with only Dabelko-Schoeny 2014 being a randomised cross-over
trial. However, we only extracted data from the first phase from
Dabelko-Schoeny 2014, and excluding this study from the pooled
analysis only reduced the 12 statistic from 67% to 57%. This makes
study design an unlikely explanation for the observed degree of
heterogeneity.

In terms of population, two studies recruited participants with
Alzheimer's disease (Dabelko-Schoeny 2014; Valenti-Soler 2015),
and the third study recruited a mixed population, and only some
of the participants had dementia, with an unknown proportion
having Alzheimer's disease (Zisselman 1996). However, excluding
Zisselman 1996 from the pooled analysis only modestly reduced
the 12 statistic from 67% to 51%. This makes population an unlikely
major explanation for the observed degree of heterogeneity.

In terms of intervention, Dabelko-Schoeny 2014 used horses as
the therapy animal and the other two studies used dogs. However,
excluding Dabelko-Schoeny 2014 from the analysis only reduced
the 12 statistic from 67% to 57%, making the type of therapy animal
an unlikely explanation for the observed heterogeneity.

In terms of comparison, Dabelko-Schoeny 2014 and Valenti-
Soler 2015 compared AAT with "standard care," while Zisselman
1996 compared AAT specifically with exercise therapy. However,
excluding Zisselman 1996 from the pooled analysis only modestly
reduced the |2 statistic from 67% to 51%. This makes the nature of
comparison an unlikely major explanation for the observed degree
of heterogeneity.

R T
Favours AAT Favours control

In terms of outcome measurement, each of the three studies
used different instruments, which were measuring slightly different
constructs, and excluding a single study from the remaining two
in the pooled analysis did not reduce the I2 statistic substantially.
We considered it unlikely that the difference in instruments used
to measure the outcome was a plausible major contributor to the
observed heterogeneity.

Allthree studies had a similar risk of bias profile with unclear or high
risks of selection bias and low risks of attrition bias, so risk of bias
was also an unlikely explanation for the degree of heterogeneity.

Despite the substantial degree of heterogeneity observed, which
may relate to the different outcome measurement instruments,
we considered the studies to be evaluating the sufficiently similar
broad outcome of behaviour, and decided to keep the pooled
analysis of the three studies, and accept the pooled findings with
lower certainty due to inconsistency, as shown in our rating of
certainty of evidence.

4. Agitation and irritability

Three studies measured level of agitation, but each used a different
instrument, namely, CMAI (14-70, higher score indicates more
severe agitation or irritability), BARS (9-36, higher score indicates
more severe agitation or irritability), and MOSES Irritability
subscale (9-36, higher score indicates more severe irritability)
(Friedmann 2015; Olsen 2016b; Zisselman 1996). As they evaluated
the same outcome of agitation, we decided to pool their estimates
using the SMD. The effect estimate was very imprecise and the
overall certainty of the evidence was very low, so we were unable to
draw any conclusion about the effect on agitation (SMD -0.39, 95%
Cl -0.89 to 0.10; participants = 143; studies = 3; 12 = 53%); evidence
downgraded one level each due to concerns about risk of bias,
inconsistency due to substantial level of heterogeneity present, and
imprecision; Analysis 1.6; Figure 7).
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Figure 7. Forest plot of comparison: 1 Animal-assisted therapy (AAT) versus no AAT, outcome: 1.6 Agitation:
measured using Cohen-Mansfield Agitation Inventor (CMAI), Brief Agitation Rating Scale (BARS), or MOSES

Irritability subscale.
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There was substantial heterogeneity in the pooled estimate for this
outcome, as shown by an 12 statistic of 53%. We explored possible
explanations for the substantial heterogeneity present, from
study design to characteristics of the population, intervention/
comparison, outcome measurement, and risk of bias profile. In
terms of study design, both Friedmann 2015 and Zisselman 1996
were RCTs, while Olsen 2016b was a cluster-RCT. The findings of
Olsen 2016b were clearly different to those of other two studies,
as Olsen 2016b showed a point estimate with a higher agitation
level for AAT group while others showed the reverse. Excluding
Olsen 2016b from the pooled analysis substantially reduced the I2
statistic from 53% to 0%. Based on this, we considered that the
cluster-RCT study design is a plausible explanation for the observed
degree of heterogeneity. However, we are unclear whether the
cluster-RCT design contributed to the findings which were at odds
with that of individual RCTs due to some differences in the effects
of the intervention when administered in clusters or some other
explanation.

There were differences in the population among the three studies,
as Friedmann 2015 and Olsen 2016b recruited participants with
dementia, while Zisselman 1996 recruited a mixture of participants,
with only a proportion having dementia. However, excluding
Zisselman 1996 from the analysis increased the 12 statistic from
53% to 74%, making the population characteristics an unlikely
explanation for the observed degree of heterogeneity.

In terms of intervention, all three studies employed AAT as the
intervention using therapy dogs with a similar range and duration
of activities. However, both Friedmann 2015 and Zisselman 1996
had active comparators ("reminiscing" with training of social
and motor skills for Friedmann 2015, and exercise therapy for
Zisselman 1996) while the control group in Olsen 2016b received
"treatment as usual," which included diverse group activities
such as reminiscence, music therapy, "sensory garden," singing,
exercise, cooking, and handicrafts. Although this could have
partially explained the observed degree of heterogeneity, we
considered it less likely to be the major explanation as opposed to
the study design, as the range of activities in the control group of
Olsen 2016b comprised reminiscence and exercise, which were the
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-0.62 [-1.04, -0.21] L g
(.08 [-0.49, 0.64] 1
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comparatorsin Friedmann 2015 (reminiscence) and Zisselman 1996
(exercise).

In terms of outcome measures, each of these three studies used
different instruments, but the instruments used by Friedmann
2015 (CMAI) and Olsen 2016b (BARS) were related, as BARS was
derived from CMAI as an abbreviated version. Zisselman 1996
used the MOSES Irritability subscale, an instrument unrelated to
the CMAI and BARS, but it was Olsen 2016b and not this study
that contributed to the observed heterogeneity. Therefore, we
considered that variation in outcome measurement instruments to
be an unlikely contributor to the observed heterogeneity.

Additionally, we did not consider risk of bias to be a likely
contributor either, as all three studies had similar risk of
bias profiles, with mostly unclear selection bias, high risk of
performance bias, and low risk of attrition bias.

Overall, we postulated that the cluster-RCT design of Olsen 2016b
was most likely a major factor contributing to the observed degree
of heterogeneity, with the control group activities being a possible
additional contributor, although a minor one. In accordance with
our strategy in conducting subgroup analysis, we divided the
included studies for this outcome into two subgroups according to
study design (individually randomised versus cluster-randomised
trial). Our results according to subgroups are reported as follows.
From the findings of two studies In the subgroup of individually
randomised trials (Friedmann 2015; Zisselman 1996), participants
who received AAT appeared to be slightly less agitated compared
to those in the control group (SMD -0.62, 95% CI -1.04 to -0.21;
participants = 95; studies = 2; 12 = 0%; moderate-certainty evidence,
downgraded one level due to concerns on the risks of bias of the
included studies). From the finding of a single study in the subgroup
of cluster-RCT (Olsen 2016b), there were no clear differences
between the participants who received AAT versus those in the
control group in the level of agitation (SMD 0.08, 95% Cl -0.49 to
0.64; participants = 48; low-certainty evidence, downgraded one
level each due to concerns on the risk of bias of the included study
and imprecision). There was a marginal significant difference in the
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estimates between these two subgroups, as indicated by a P value
of 0.05 in the test of subgroup differences.

5. Health-related quality of life

From the findings of three studies, there were no clear differencesin
the quality of life of participants in both groups, as measured using
the QUALID scale (12-45, higher score indicates poorer quality of
life) (MD 0.45, 95% CI -1.28 to 2.18; participants = 164; studies = 3;
12 = 0%; moderate-certainty evidence, downgraded one level due
to concerns about risk of bias; Analysis 1.7) (Olsen 2016a; Olsen
2016b; Valenti-Soler 2015). The estimates were similar between
the single study in the subgroup of individually randomised trial
(Valenti-Soler 2015), and the two studies in the subgroup of cluster-
RCT (Olsen 2016a; Olsen 2016b).

Two of the three included studies were conducted by the same
principal author over a similar period (Olsen 2016a; Olsen 2016b).
However, the participants differed (home dwelling people in one
and nursing home residents in another) and the studies were
registered as separate studies under ClinicalTrial.gov. Although
they appeared to be two separate studies, we could not exclude
the possibility of overlapping participants, hence double-counting
in the outcome data, as we have not received a reply from
the authors. However, we considered the possibility of double-
countingto be small, and have combined the outcome data asif the
participants were non-overlapping. We have included a similar note
of explanationinthe Summary of findings for the main comparison.

6. Adverse effects

No studies assessed adverse effects.

Secondary outcomes
1. Physical functioning

One study measured ADL using the Barthel Index (0-100, higher
score indicates better abilities) (Friedmann 2015). The estimate of
the effect was imprecise and compatible with a possible effect
in either direction, and the overall certainty of the evidence was
low (MD 4.65, 95% Cl -16.05 to 25.35; participants = 37; evidence
downgraded one level each due to concerns about risk of bias and
imprecision; Analysis 1.8).

One study measured balance using the Berg's Balance Scale (0-56,
higher score indicates better balance) (Olsen 2016a). The estimate
of the effect was imprecise and compatible with a possible effect
in either direction, and the overall certainty of the evidence was
low (MD -2.29, 95% CI -5.66 to 1.08; participants = 52; evidence
downgraded one level each due to concerns about risk of bias and
imprecision; Analysis 1.9).

One study measured self-care ability using the MOSES Self-
Care Functioning subscale (8-32, higher score indicates better
functioning) (Zisselman 1996). The estimate of the effect was
imprecise and compatible with a possible effect in either direction,
and the overall certainty of the evidence was low (MD 2.20, 95% Cl -
1.23t0 5.63; participants = 58; evidence downgraded one level each
due to concerns about risk of bias and imprecision; Analysis 1.10).

2. Cognitive functioning

No studies assessed cognitive functioning.

3. Overall dementia severity

No studies assessed overall dementia severity.

4. Mortality

No studies assessed mortality.

5. Rates of institutionalisation

No studies assessed rates of institutionalisation.

6. Carer satisfaction and stress

No studies assessed carer satisfaction and stress.

7. Animal outcomes

No studies assessed animal outcomes.

Animal-assisted therapy versus the use of robotic animal or
devices (comparison 2)

See Summary of findings 2 for the major outcomes under this
comparison that we planned to highlight in our main summary
findings table as specified in our protocol (Lai 2019), with their
corresponding certainty of evidence where data were available.
Additionally, we rated and reported the certainty of evidence for
all outcomes estimates along with the reasons for downgrading,
regardless whether or not they were our prespecified major
outcomes.

Primary outcomes
1. Affect and emotional well-being

No studies assessed affect and emotional well-being.

2. Social functioning

One study reported social functioning as duration of contact and
talking using medians and interquartile ranges (Thodberg 2016).
The duration of contact with other people appeared longer in
participants who received AAT compared to those interacting with
a robot seal, although we are uncertain of the estimate due to the
low-certainty evidence presented for this outcome (median at final
visit: 93 seconds with dog versus 28 seconds with seal; participants
=68; Table 1).

There appeared to be no substantial differences in the duration
of talking between the two groups, with a possibly slightly longer
duration of talking in the group who received the robot seal,
although we are uncertain of the estimates due to the low-
certainty evidence presented for this outcome. We downgraded the
evidence one level each due to concerns about the risk of bias and
imprecision due to small sample size.

3. Overall behavioural and psychological symptoms of dementia

One study reported BPSD using the NPI (0-144, higher score
indicates more severe neuropsychiatric symptoms) (Valenti-Soler
2015). The estimate of the effect on overall behaviour was imprecise
and compatible with a possible effect in either direction, and the
overall certainty of the evidence was low (MD -6.96, 95% CI -14.58
to 0.66; participants = 78; evidence downgraded one level each due
to concerns about the risk of bias and imprecision; Analysis 2.1).

4. Agitation and irritability

No studies assessed agitation and irritability.
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5. Health-related quality of life

One study reported HRQOL using the QUALID scale (12-45,
higher score indicates poorer quality of life) (Valenti-Soler 2015).
The estimate of the effect on quality of life was imprecise
and compatible with a possible effect in either direction, with
uncertainties due to the low-certainty evidence (MD -2.42, 95% CI -
5.71t0 0.87; participants = 78; evidence downgraded one level each
due to concerns about risk of bias and imprecision; Analysis 2.2).

6. Adverse effects

No studies assessed adverse effects.

Secondary outcomes
1. Physical functioning

No studies assessed physical functioning.

2. Cognitive functioning

No studies assessed cognitive functioning.

3. Overall dementia severity

No studies assessed overall dementia severity.

4. Mortality

No studies assessed mortality.

5. Rates of institutionalisation

No studies assessed rates of institutionalisation.

6. Carer satisfaction and stress

No studies assessed carer satisfaction and stress.

7. Animal outcomes

No studies assessed animal outcomes.

Animal-assisted therapy versus the use of other alternative,
such as soft toys (comparison 3)

Primary outcomes
1. Affect and emotional well-being

No studies assessed affect and emotional well-being.

2. Social functioning

One study reported social functioning as duration of contact and
talking using medians and interquartile ranges (Thodberg 2016).
The duration of contact with other people appeared substantially
longer in participants who received AAT compared to those who
received a toy cat (median at final visit: 93 seconds with dog versus
0 seconds with toy cat; participants = 64; Table 1). The duration
of talking appeared to be longer in the group who received a toy
cat compared to the group who received AAT with a dog (median
duration of talking directed at a person: 164 seconds with dog
versus 297 seconds with toy cat; median duration of talking in total:
263 seconds with dog versus 298 seconds with toy cat; participants
=64; Table 1). However, we are uncertain of the estimates due to the
low-certainty evidence (evidence downgraded one level each due
to concerns about risk of bias and imprecision due to small sample
size).

3. Overall behavioural and psychological symptoms of dementia

No studies assessed BPSD.

4. Agitation and irritability

No studies assessed agitation and irritability.

5. Health-related quality of life
No studies assessed HRQOL.

6. Adverse effects

No studies assessed adverse effects.

Secondary outcomes
1. Physical functioning

No studies assessed physical functioning.

2. Cognitive functioning

No studies assessed cognitive functioning.

3. Overall dementia severity

No studies assessed overall dementia severity.

4. Mortality

No studies assessed mortality.

5. Rates of institutionalisation

No studies assessed rates of institutionalisation.

6. Carer satisfaction and stress

No studies assessed carer satisfaction and stress.

7. Animal outcomes

No studies assessed animal outcomes.

Subgroup analysis

Apart from the subgroup analyses conducted based on study
design and intervention (type of animal used) as mentioned
above under the respective comparison and outcome, there were
insufficient data to enable subgroup analyses according to the
other criteria, such as the setting of the study, type of dementia,
and delivery of the intervention (individual versus group, intensity
or dosage of the therapy).

Sensitivity analysis

One study recruited a mixture of participants, some of whom
did not have dementia (Zisselman 1996). In accordance with our
protocol (Lai 2019), we performed sensitivity analysis to assess the
impact of excluding this study where there are multiple studies
in two outcomes where this is applicable: behaviour: measured
using NHBPS, NPI, or MOSES Disoriented Behaviour subscale
(outcome 1.5) and agitation: measured using CMAI, BARS, or MOSES
Irritability subscale (outcome 1.6).

Behaviour: measured using the NHBPS, NPI, or MOSES Disoriented
Behaviour subscale, the exclusion of Zisselman 1996 did not result
in a substantial change in the overall estimates (from SMD -0.34,
95% Cl -0.98 to 0.30 to SMD -0.66, 95% Cl -1.47 to 0.14 with
Zisselman 1996 excluded).
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Agitation: measured using CMAI, BARS, or MOSES Irritability
subscale, the exclusion of Zisselman 1996 similarly did not result in
a substantial change in the overall estimates (from SMD -0.39, 95%
Cl -0.89 to 0.10 to SMD -0.34, 95% ClI -1.21 to 0.52 with Zisselman
1996 excluded).

Otherwise, there were insufficient data to enable our predefined
sensitivity analyses based on risk of bias, participant factors
(definition of dementia), and intervention factor (with the presence
of clearly documented trained human facilitator versus without).

DISCUSSION

Summary of main results

This review shows with some uncertainty, that people with
dementia who received AAT appeared to be modestly less
depressed at the end of the AAT intervention period compared
with those who did not. However, there appeared to be no clear
difference in the quality of life of participants who received AAT
compared to those who did not. There were no clear benefits or
risks from AAT in terms of any other outcomes, including other
aspects of affect and emotional well-being, social functioning,
behaviour, physical and cognitive functioning, other dementia-
related morbidities, mortality, and adverse effects, based on the
evidence that we gathered in this systematic review.

In the comparisons between AAT using live animals versus robotic
animal and soft toys, evidence from a single study did not
provide clear evidence of important benefits or harms. All included
studies focused on human outcomes and none assessed animal-
level outcomes. On the basis of the current evidence, a sound
postulation could not be made to explain why AAT might reduce
depression, as the available evidence is very limited, with no clear
evidence yet showing the effects of AAT on cognitive and motor
function, which have been postulated to affect social function and
self-esteem, with consequent effects on loneliness and depression,
as depicted in our proposed logic framework (Figure 1).

Overall completeness and applicability of evidence

Through a comprehensive search strategy, we identified nine
eligible studies and two on-going studies. We believe through our
search strategy and the range of databases that was covered by
the Cochrane Dementia Information Specialist, we captured all
relevant literature that are specific to this review. Studies recruited
305 older adults of both sexes from assisted living facilities, nursing
homes, or a dedicated unit for dementia in a hospital, which
represents the typical settings in the countries where the studies
were conducted. However, as all studies were conducted in Europe
or the USA, it is unclear whether our findings are generalisable
to other parts of the world. The criteria for diagnosing dementia
from the studies with documentation were part of a common set of
diagnostic criteria that should be applicable generally.

One notable issue in applicability is the type of animal used in
AAT, as most studies used dogs as therapy animals. While dogs are
commonly accepted around the world, they may be unsuitable in
settings where there are people of certain religious groups, such as
Muslims, for whom dogs are usually considered as ritually unclean
(EL Fadl 2004).

Due to insufficient data, we were unable to undertake most of our
prespecified subgroup analyses to further determine applicability

of the findings to older adults with different prognostic factors as
laid outin the Subgroup analysis and investigation of heterogeneity
section.

Quality of the evidence

There was overall very low- to moderate-certainty evidence in
the major outcomes which were reported by a small number of
studies with a small number of participants. The clearest risk
of bias issue was the lack of blinding of participants and care
personnel in all studies, as blinding was impossible because one
group used live animals and the others did not. The lack of blinding
of participants and care personnel posed serious concerns on
the overall certainty of evidence, as all outcomes evaluated, such
as affect and emotional and social well-being, behaviour, and
quality of life involved a subjective component. The certainty of
the estimates of many outcomes were also affected by imprecision,
due to the small sample sizes in single studies which were
underpowered to detect important differences in the effects of the
intervention and control groups. For a detailed list of the certainty
of evidence, see Summary of findings for the main comparison for
the major prespecified outcomes to be highlighted in our review for
the comparison between AAT and no AAT, Summary of findings 2
for the major prespecified outcomes to be highlighted in our review
for the comparison between AAT using live animals and the use of
robotic animals.

Potential biases in the review process

The evidence gathered in this review was the result of a
comprehensive search from multiple databases with independent
screening, selection, and assessment of eligible studies. However,
there are two on-going studies that are yet to be included in our
analyses, and with the small number of studies and participants
in most outcomes, the inclusion of these studies might change the
overall findings.

Agreements and disagreements with other studies or
reviews

Through a MEDLINE (PubMed) search in June 2019 using a
combination of "animal-assisted" (TI/AB) and "animal assisted
therapies" (MeSH term), and limited to "meta-analysis" under
publication type, we retrieved seven systematic reviews related to
AAT, one involving people with cognitive impairment (Hu 2018a),
three mainly focusing on psychological or psychiatric outcomes
for all adults (Berget 2011; Ein 2018; Waite 2018), two specifically
on the roles of hippotherapy and horse riding on motor outcomes
for children with cerebral palsy (Tseng 2013; Zadnikar 2011), and
one on horseback riding in general (Stergiou 2017). Through the
references of the other relevant articles, we further retrieved
five relevant systematic reviews, including three that focused on
psychosocial outcomes including depression in all adults (Maber-
Aleksandrowicz 2016; Maujean 2015; Souter 2007), one involving
participants in long-term care facilities (Ebener 2017), and one
general review on AAT (Nimer 2007).

The closest systematic reviews to the current review are Hu 2018a
and Ebener 2017. Hu 2018a included 10 studies, including five
quasi-RCTs, on the roles of AAT in people with cognitive impairment
from all causes. The review reported that AAT significantly reduced
behavioural and psychological symptoms of dementia, especially
depression and agitation, with no significantimprovementsin daily
activities, quality of life, or cognitive scores. The findings of this
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review are in line with the findings of our review, although the
certainty of evidence, hence confidence on the estimates, were not
included in the review, and as a result, the conclusions regarding
the potential benefits of AAT on behavioural and psychological
symptoms appear to be overstated. Ebener 2017 performed a
broad systematic review of all types of studies that evaluated the
various roles of animals in residents in long-term care facilities and
gathered mostly non-randomised trials that used various animals
such as birds, cats, dogs, and fish, with a narrative synthesis of
theirfindings. The authors reported that the participants as awhole
experienced to variable degrees behavioural, social, physical, and
mental benefits from different types of animals. As the synthesis of
the findings were mainly done qualitatively, and without a rating of
the certainty of evidence (which would possibly be low to very low,
given that most included studies were non-randomised studies),
we are unable to judge the extent of the possible benefits and the
confidence in the estimates.

The other systematic reviews on the roles of AAT included
populations that were different to that in this review. They
showed that in general, AAT appeared to improve psychosocial
and behavioural outcomes (Berget 2011; Ein 2018; Maber-
Aleksandrowicz 2016; Maujean 2015; Nimer 2007; Souter 2007,
Waite 2018), but most reviews advocated further studies with
rigorous methodologies to increase confidence on the outcome
estimates. One review reports that horse riding may improve
balance and gait in general (Stergiou 2017), although there were
conflicting results in the reviews that assessed the benefits of
hippotherapy and horse riding on motor outcomes of children with
cerebral palsy (Tseng 2013; Zadnikar 2011).

AUTHORS' CONCLUSIONS

Implications for practice

There is some evidence from randomised controlled trials (RCTs)
that animal-assisted therapy (AAT) appears to modestly reduce
depressive symptoms in people with dementia, but there is so far
no clear evidence that AAT affects other outcomes such as social
functioning, quality of life, or physical or cognitive functioning in
this population, with no data on adverse effects and animal-level
outcomes. However, the certainty of the estimates for all outcomes
(or the quality of evidence) was very low to moderate, which means
thereis a clear possibility that the overall findings may change with
further research.

Implications for research

In view of the very low- to moderate-certainty evidence presented
in this review, more well-conducted RCTs are needed. Future
RCTs should have clear documentation of methods of sequence
generation and provide sufficient details on the process of random
sequence generation and its relationship to allocation to enable

a clear assessment of selection bias. Given the difficulties in
achieving blinding of participants and personnel, it is essential
that future research adheres to rigorous standards with clear
documentation, to offer any improvementin the overall certainty of
evidence to answer the review questions. In particular, blinding of
outcome assessors can usually be achieved regardless of the status
of blinding of participants and personnel. Additionally, outcome
data should be presented clearly as event rates and the total
number of participants for dichotomous outcomes, and mean and
SDs for continuous outcomes to enable extraction and meaningful
synthesis of evidence. Future research should also be adequately
powered by enrolling sufficient numbers of participants to increase
certainty in the overall estimates by increasing precision, as this
was another major aspect that led to downgrading of evidence
in the current review. Further, more well-conducted cluster-RCTs
should be undertaken to further evaluate the seemingly discrepant
findings of cluster-RCTs compared to individually randomised
trials in one of the outcomes reported. Future studies should
include major relevant outcomes such as affect, emotional and
social functioning, quality of life, and animal-level outcomes if
possible, with clear documentation on the presence or absence
of adverse events associated with AAT including trauma and
infections. Researchers planning for future trials should consider
evaluating the outcomes in dementia in accordance with an
organised framework that depicts the relationship between various
effects of dementia, such as the logic framework that we proposed
in our review (Figure 1), and employs common and validated tools
to assess each outcome, as suggested under Types of outcome
measures in our review.
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CHARACTERISTICS OF STUDIES

Characteristics of included studies [ordered by study ID]

Dabelko-Schoeny 2014

Methods

Randomised cross-over trial

Setting: ADS centre in Mid-West metropolitan area of the US

Participants

Number of participants: 16

People with Alzheimer's disease. About 1/3 participants relied on wheelchairs for mobility.

Interventions

Intervention: equine-assisted therapy, which included grooming and interaction with the horses, fol-
lowed by painting and washing the horses, and ended by feeding the horses. 4 therapy horses aged 12-
22 years were used. The intervention took place 1 day per week for 4 weeks.

Control: standard care, which included crafts, rest periods, exercise, or discussion groups. After 4
weeks, the control group received equine-assisted therapy while the group that received this interven-
tion earlier served as controls with standard care as mentioned.

Sessions facilitated by equine-assisted learning certified and horse-handler staff from an equine educa-
tion centre.

Outcomes

Behaviour and Affect (modified Philadelphia Geriatrics Centre Affect Rating Scale), disruptive behav-
iours (Modified NHBPS; 0-88, higher score indicates worse behaviour), and salivary cortisol concentra-
tions.

Outcomes assessed 4 weeks after commencement of intervention or control.

Notes

Among the outcomes reported, only disruptive behaviours (Modified NHBPS) were reported separate-
ly for each phase, although no paired data were extractable. We evaluated the impact of excluding this
study via sensitivity analyses, as reported in the 'Effects of intervention' under the outcome of 'Behav-
iour'.

Study funded by a personal donation, as stated in the acknowledgement: "This work was supported by
a generous donation to The Ohio State University College of Veterinary Medicine by Mr. Duncan Alexan-
der."

Risk of bias

Bias

Authors' judgement  Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Methods, design: quote: "Participants: once the pool of participants were iden-
tified, each individual was randomly assigned to either the first or second in-
tervention period group using a computer-generated list of random numbers."

Allocation concealment
(selection bias)

Unclear risk Methods, design: quote: "In this design, one randomly selected group received
the intervention while the second group served as the comparison group."
There was no further information on sequence generation and allocation to
enable a meaningful assessment on the relationship between sequence gener-
ation and allocation.

There were some imbalance in certain baseline characteristics of the allocat-
ed group, including a higher proportion of females, a higher score in MMSE
and a lower proportion of those with instrumental assistance in daily living in
the group that received equine-assisted therapy first. However, it is unclear
whether such differences would affect the outcome and in which direction, es-
pecially in view of the cross-over nature of the study.
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Dabelko-Schoeny 2014 (continued)

Blinding of participants High risk Not stated but blinding was highly unlikely as 1 group received equine-assist-
and personnel (perfor- ed therapy while another group did not.
mance bias)
All outcomes
Blinding of outcome as- High risk Not clearly stated, but the day centre staff and researchers who obtained the
sessment (detection bias) outcome information were highly unlikely to have been blinded, as the tim-
All outcomes ing of the outcome assessment included the period when participants were re-
ceiving either equine-assisted therapy or standard care.
Incomplete outcome data  Low risk It appeared that all 16 participants initially recruited completed the study.
(attrition bias)
All outcomes
Selective reporting (re- High risk It appeared that the prespecified outcomes of behaviours and affect, disrup-
porting bias) tive behaviours, and salivary cortisol were reported in the results (although
there was no study protocol available for confirmation), but only the Modified
NHBPS was reported in sufficient detail for meta-analysis.
Other bias High risk Additional domains for cross-over trials
1. Was the use of cross-over design appropriate? Low risk, as the intervention
evaluated appeared to produce transient change (if any) in the outcomes se-
lected for this study, in a chronic and non-rapid changing condition such as
Alzheimer's disease, we considered the use of cross-over trials appropriate.
2. Can it be assumed that the trial was not biased from carry-over effects? Un-
clear risk, while salivary cortisol level appeared free of major carry-over ef-
fect, we were unclear whether the behavioural aspects evaluated were free
from carry-over effects.
3. Were unbiased data (e.g. data from both periods of the trial, data with re-
moval of dropout from any one period) presented? High risk, only data from
NHBPS were reported in separate phases.
Based on the risk of bias judgement given in the domains above, we accord-
ed the study an overall high risk of bias in the additional domains specific to
cross-over trials.
In accordance with our predefined strategy in handling the unit of analyses is-
sues in cross-over trials, as detailed under Unit of analysis issues, we would
only have used data from the first phase before cross-over took place if avail-
able. However, only NHBPS data, reported in separate phases, were available
for meta-analysis.
Friedmann 2015
Methods RCT

Setting: 7 AL facilities in USA

Period of study: December 2010 to December 2012

Participants

Number of participants: 40; 22 in intervention group; 18 in control group

Member of AL staff identified residents who might meet the inclusion/exclusion criteria.

Inclusion criteria: mild-to-moderate cognitive impairment (MMSE > 8 and < 23), aged = 55 years, antici-
pated length of stay in AL facility = 6 months, English speaking, and with either prior experience with or
interest in interacting with a dog.
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Friedmann 2015 (Continued)

Interventions

Intervention: 60- to 90-minute PAL sessions with a therapy dog twice per week for 12 weeks. No specific
mention on formal training of the facilitators on the use of therapy animal. Unclear whether delivered
in individual or group setting.

Control: reminiscing sessions twice per week for 12 weeks conducted in a group setting. Reminiscing
activities with training on social and motor skills.

Outcomes Physical function (Barthel Index 0-100 (best) and ActiGraph); emotional function (CSDD, 0-38 (most se-
vere)), and 7-Item AES (7 (highest apathy)-28); and behavioural function (CMAI, 14-70 (highest agita-
tion level)).

Outcomes assessed 12 weeks after commencement of intervention.

Notes Study funded by a research award, as stated in the acknowledgment: "This research was supported by
an ISAZ/WALTHAM Collaborative Research Award."

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Unclear risk No information on methods of sequence generation.

tion (selection bias)

Allocation concealment Unclear risk No information to enable an assessment on the relationship between se-

(selection bias) quence generation and allocation. No marked baseline imbalance in major
prognostic factors between groups.

Blinding of participants High risk Although not clearly stated, binding appeared highly unlikely, as 1 group re-

and personnel (perfor- ceived a AAT and the other group did not.

mance bias)

All outcomes

Blinding of outcome as- High risk Methods, assessments: quote: "Assessments were completed by an indepen-

sessment (detection bias) dent nurse observer, who was not involved with the intervention. The resi-

All outcomes dence staff member served as the informant for rating the resident's emotion-
al function with the 7-Item Apathy Evaluation Scale (AES) Cornell Scale for De-
pression in Dementia (CSDD), the resident's behavioral function with the Co-
hen-Mansfield Agitation Inventory (CMAI), and the nurse rated the resident's
physical function with the Barthel Index. The same staff member evaluated
each resident on all occasions."”

Although it was not clearly stated whether the assessors of the outcomes were
blinded to the allocation status of the participants, this appeared highly un-
likely, as the assessors of most outcomes were the nurses or carers of the resi-
dents.

Incomplete outcome data  Low risk Out of 40 participants randomised, 2 residents, both in the PAL group, died

(attrition bias) due to pre-existing conditions; heart failure and lung disease in 1 case and

All outcomes pneumonia in 1 case, over the course of the study; and 1 PAL participant
moved from the residence prior to the end of the study. Although all 3 partic-
ipants who withdrew were from the PAL group, we considered the study as
having low risk of bias in this domain due to the small number of withdrawals
(3/60, 5%).

Selective reporting (re- Low risk The major prespecified outcomes of physical, emotional, and behavioural

porting bias) functions were reported in sufficient details in the results.

Other bias Low risk None identified.
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Holthoff 2013

Methods

2-arm RCT (Germany)

Setting: 2 nursing homes

Participants

Number of participants: 60

People with dementia

Interventions

Intervention: 1 weekly session of standardised dog-assisted therapy session. Performed by specifically
trained dog owners using a standardised programme adapted for people with dementia from the Pet
Encounters programme. There was no specific mention on formal training of the facilitators on the use
of therapy animal.

Control: TAU including routine activation in the lounge of the nursing homes (e.g. games, storytelling).

Intervention lasted 6 months.

Outcomes Social interaction and affective arousal (video-analyses), and clinical measures using scales such as
MMSE, CERAD, ADCS-ADL, NPI, and Qual-AD.
All measurements were performed at baseline, 6, 12, and 15 months after study commencement. How-
ever, extractable quantitative outcome data were not provided in the published abstract.
Notes Study published in abstract form. Funding source not stated.
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Unclear risk Methods of sequence generation not reported.
tion (selection bias)
Allocation concealment Unclear risk No information to enable meaningful assessment on the relationship between
(selection bias) sequence generation and allocation. Baseline characteristics of participants
according to the allocated groups were not available.
Blinding of participants High risk Not explicitly stated but blinding appeared highly unlikely, as intervention
and personnel (perfor- group received interventions with an animal while control group did not.
mance bias)
All outcomes
Blinding of outcome as- Unclear risk No information on whether the outcome assessors were blinded to group allo-
sessment (detection bias) cation.
All outcomes
Incomplete outcome data  Unclear risk Proportion of missing data was unclear as there was no information on the
(attrition bias) number of participants who were loss to follow-up vs number initially allocat-
All outcomes ed.
Selective reporting (re- High risk No specific outcome data presented in the results of the abstract to be includ-
porting bias) ed in meta-analysis, only the following statements: "Analysis for the interven-
tion effect revealed a significant increase in pro-social behaviour and reduc-
tion in behavioural disturbances during the dog interaction when compared to
the TAU group. The clinical measures did not differ significantly between both
groups at any time point."
Other bias Low risk No other bias identified.
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Olsen 2016a

Methods Cluster-RCT

Setting: 16 adapted day-care centres for home-dwelling people with dementia in the Norwegian coun-
ties of @stfold, Vestfold, Oslo, and Akershus, Norway

Participants Mean number of people per cluster: 5 (each cluster asked to recruit 5-8 initially))
Number of participants: 80 in total; 42 in intervention group; 38 in control group

Inclusion criteria: aged = 65 years, diagnosis of dementia or a cognitive deficit measured as an MMSE
score <25.

Exclusion criteria: people with a fear of dogs or with a dog allergy.

Interventions Intervention: 30-minute sessions of AAT in groups of 3-7 participants twice per week for 12 weeks led
by a qualified dog handler. Protocol was followed to ensure consistency between the intervention ses-
sions held in the day-care centres. Intervention had a standardised, strict design, despite 1 study ob-
jective being to see whether it was possible to measure effects when AAT occurred in a realistic setting
with a representative sample of participants and different dog teams.

Since the main aim of the study was to see whether interventions with a dog would have an impact on
participants' balance, the protocol was designed with that in mind. For each session, the participants
were randomly seated in a semi-circle, and the dog handler moved around the group so that each par-
ticipant was able to greet the dog and feed it treats. Next, the handler organised different activities
such as petting, brushing, or feeding the dog a treat, or throwing a toy for the dog to fetch. No specific
mention on formal training of the facilitators on the use of therapy animal.

Duration of intervention: 12 weeks.

Control: no AAT

Outcomes Balance (BBS; 0-56, higher score indicates better balance) and quality of life (QUALID; 12-45, higher
score indicates poorer quality of life)

Measurements at baseline (T0), end of intervention period (T1), and 3 months after the completion of
the 12-week intervention (T2).

Notes Authors also performed change measure from TO to T1 and from T1 to T2, and stated that there was
statistically significant improvement in BBS from T0 to T1 but not from T1 to T2. We have decided to
only report end scores at T1 and T2 as we considered the difference in score at baseline between AAT
and control, although statistically significant, was modest (mean difference of 3.76 out of a total score
of 56) and not clinically important, with emphasis on end score at T2 after 3 months as the main out-
come.

The study was supported by university research grant and institute's internal funding, as stated in the
finance disclosure: "The project is funded by grant nr. 217516 from the Oslofjordfondet and RFF Hoved-
staden, NMBU and Cooperating partners (The Norwegian Centre of Anthrozoology, Buskerud and Vest-
fold University College, Centre for Development of Institutional and Home Care Services in Vestfold,
Nettersy municipality). Cooperating partners supported the project with internal financing."

Although this study appeared similar to Olsen 2016b, we did not have sufficient evidence to suggest
that they were the same study with the same, or overlapping, participants, as the setting of the studies
differed (this study enrolled home-dwelling people attending day-care centres, while Olsen 2016b en-
rolled nursing home residents), and they were registered as two separate studies in ClinicalTrial.gov.
We have written to the main author for confirmation with no reply. Therefore, we decided to consider
these as 2 separate, but possibly related, studies, and made corresponding notes as appropriate in our
report of the results and Summary of findings for the main comparison.

Risk of bias
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Olsen 2016a (continued)

Bias Authors' judgement

Support for judgement

Random sequence genera-  Low risk
tion (selection bias)

Materials and methods: quote: "After recruitment, each day-care center was
randomized, by computerized random numbers at Uni Helse in Bergen, to ei-
ther animal-assisted activity with a dog (AAA) or to a control group."

Allocation concealment Unclear risk
(selection bias)

Although the statement above suggests that randomisation was probably per-
formed centrally, there was no clear statement to confirm the independence
of allocation from randomisation. In terms of baseline characteristics, other
than a higher proportion of participants in the AAT group who used rollator (14
in AAT group vs 5 in control group) among other types of walking aids, there
were no marked differences in the baseline characteristics between groups.
We are uncertain on the overall impact of the higher proportion of rollator
users in the AAT group on the outcome.

Blinding of participants High risk
and personnel (perfor-

mance bias)

All outcomes

Although not clearly stated, blinding was highly unlikely as 1 group received
AAT while the other group did not.

Blinding of outcome as- High risk
sessment (detection bias)
All outcomes

Methods, authors stated that the outcomes were assessed by "pre-trained
health care workers working at the day-care centres" who most likely knew the
allocation status of the participants. This is confirmed in the discussion: "The
assessments were not blind, which with QUALID is impossible because of the
required profound knowledge of the person."

Incomplete outcome data  High risk
(attrition bias)

Data from 21/80 (26.3%) participants were missing for BBS, while 2/80 (2.5%)
were missing for QUALID score. The number of participants with missing data

All outcomes per group was not stated. Missing data were imputed. Based on the high ab-
solute proportion of missing data for BBS, we accorded the study high risk for
this domain.

Selective reporting (re- Low risk The 2 major outcomes prespecified in the trial registration record of this study

porting bias)

(NCT02008630), namely balance and quality of life, were reported in sufficient
details in the results.

Other bias Unclear risk

Additional domains for cluster-RCT.

1. Recruitment bias: low risk, as no new participants were recruited into each
cluster after randomisation.

2. Baseline imbalance: unclear risk, although most demographic characteris-
tics were similar between groups, the proportion that used walking aids were
significantly different between the groups, with clearly more in control group
not needing a walking aid and using walking stick, and clearly more in the
intervention group using rollator. Nonetheless, it was not clear which overall
direction the differences would bias the results towards.

3. Loss of clusters: low risk, as shown in figure 1, there was no loss of clusters
throughout the trial.

4. Incorrect analysis: low risk, the authors took clustering into account in their
analyses, as shown in the statements below.

a. Materials and methods, Analyses of effects, paragraph 2: "A mixed mod-
el was used to investigate changes over time (T1 and T2) and differences
between the groups (intervention and control group) ... 'Groups' was in-
cluded as fixed effect, and day-care center within group was included as
random effect."

5. Comparability with individually randomised trials: unclear risk, as it was un-
clear whether there was any 'herd effect' in the use of AAT to improve the
outcomes collectively in a day-care centre, hence the difference in the effects
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Olsen 2016a (continued)

of the AAT intervention when applied to all residents in a day-care centre vs
when some in the centre receive AAT while others did not.

Overall, due to the unclear risks in 2 domains in the risk of bias area of clus-
ter-RCT, the study was rated at unclear risk in the domains specific to clus-
ter-RCT.

Olsen 2016b

Methods Cluster-RCT

Settings: 90 nursing homes in 3 Norwegian counties, 10 adapted units for residents with dementia
agreed to participate. Nursing homes had to provide the facilities required to carry out the interven-
tions.

Participants Participants had to abstain from any dog-visiting activities for 3 months prior to the intervention, and
during the whole intervention period. The health personnel in the nursing homes were asked to recruit
5-8 participants each.

Inclusion criteria: aged = 65 years with dementia or a cognitive deficit MMSE score < 25, excluded nurs-
ing home residents with fear of dogs or with a dog allergy.

0f 130 eligible people in the 10 units, 58 (45%) agreed to participate; 7 (12%) died during the study pe-
riod and were subsequently excluded. Thus, the study population consisted of 51 participants (24 in in-
tervention group, 27 in control group).

Interventions Intervention: 30-min session with AAT twice weekly for 12 weeks in groups of 3-6 participants led by a
qualified dog handler. For each session, the participants were randomly seated in a semi-circle. Each
session started with a greeting round, when each participant had the opportunity to pet the dog and
feed it treats. Thereafter, the handler started the different activities, which included any of the follow-
ing: petting the dog, feeding the dog a treat and throwing a toy for the dog to fetch. All activities were
supposed to follow the protocol but should have been individually tailored to each participant based
on the health personnel's knowledge of the participant. However, no activities were mandatory, and
the sessions therefore included activities that occurred between the participants and between each
participant and the dog. No specific mention on formal training of the facilitators on the use of therapy
animal.

Control: no new activities, and TAU, including diverse group activities such as reminiscence, music
therapy, sensory garden, singing, exercise, cooking, and handicrafts.

Outcomes Depression (CSDD; 0-19, higher score indicates more severe depressive symptoms); agitation and rest-
lessness (BARS; 10-70, higher score indicates more severe agitation); quality of life (QUALID; 12-45,
higher score indicates poorer quality of life)

Measurements at baseline, end of intervention period, and 3 months after the completion of the 12-
week intervention.

Notes Study was supported by a university research grant and institute's internal funding, as stated in the fi-
nancial disclosure: "The project is funded by grant nr. 217516 from the Oslofjordfondet and RFF Hoved-
staden, NMBU and Cooperating partners (The Norwegian Centre of Anthrozoology, Buskerud and Vest-
fold University College, Centre for Development of Institutional and Home Care Services in Vestfold,
Nettersy municipality). Cooperating partners supported the project with internal financing."

Although this study appeared similar to Olsen 2016a, we did not have sufficient evidence to suggest
that they were the same study with the same, or overlapping, participants, as the setting of the stud-
ies differed (this study enrolled nursing home residents, while Olsen 2016a enrolled home-dwelling
people attending day-care centres), and they were registered as 2 separate studies in ClinicalTrial.gov.
We have written to the main author for confirmation with no reply. Therefore, we decided to consider
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Olsen 2016b (continued)

these as 2 separate, but possibly related, studies, and made corresponding notes as appropriate in our
report of the results and Summary of findings for the main comparison.

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Low risk Methods: quote: "Computer-generated random numbers were used to ran-

tion (selection bias) domize nursing home units to either an AAA group with a dog or to a control
group with treatment as usual."

Allocation concealment Unclear risk Although the statement above suggests that randomisation was probably per-

(selection bias) formed centrally, there was no clear statement to confirm the independence
of allocation from randomisation. The was no marked imbalance in the base-
line characteristics between groups.

Blinding of participants High risk Although not clearly stated, blinding was highly unlikely as 1 group received

and personnel (perfor- AAT while the other group did not.

mance bias)

All outcomes

Blinding of outcome as- High risk Outcome assessments were performed by health professionals who worked in

sessment (detection bias) the nursing homes which most likely would be aware of the interventions as-

All outcomes signed to the participants. Quote: "Two health professionals from each nursing
home unit attended lectures with instructions on how to use the instruments.
They later scored all assessments at all three time points,"

Incomplete outcome data  Low risk 3/51 (5.8%) participants (2 from AAT group and 1 from control group) lost

(attrition bias) to follow-up. The participants who were lost to follow-up were included in

All outcomes the analysis with their outcome data imputed by "person mean substitution
method" where applicable. We considered the study as having low risk of bias
in this domain due to the small number lost to follow-up.

Selective reporting (re- Low risk All outcomes (depression, agitation and restlessness, and quality of life) were

porting bias) reported in sufficient details in the results.

Other bias High risk Additional domains for cluster-RCT.

1. Recruitment bias: low risk, as no new participants were recruited into each
cluster after randomisation.

2. Baselineimbalance: low risk, most demographic characteristics were similar
between groups.

3. Loss of clusters: low risk, as shown in Figure 1 there was no loss of clusters
throughout the trial.

4. Incorrect analysis: low risk, the authors took clustering into account in their
analyses, as shown in the statements below.

a. Methods, Analyses, paragraph 2: "The type of intervention was included
as fixed effect; nursing home within group was included as random ef-
fect."

5. Comparability with individually randomised trials: unclear risk, as it was un-
clear whether there was any 'herd effect’ in the use of AAT to improve the out-
comes collectively in a nursing home, hence the difference in the effects of
the AAT intervention when applied to all residents in a nursing home versus
when some in the centre receive AAT while others do not.

Overall, due to the unclear risks in 1 domain in the risk of bias area of clus-
ter-RCT, the study was rated at unclear risk in the domains specific to clus-
ter-RCT.
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Quibel 2017

Methods

2-arm RCT

Setting: protected unit "with a dementia-related syndrome" in France

Participants

People with a dementia syndrome with behavioural problems living in assisted protected unit of a
nursing home. At time of study, protected unit only accommodated women; the groups are therefore
composed of women only.

Number of participants: 12 in total; 6 per group

Interventions

Intervention: AAT, in the form of 5 AAT sessions with a dog and a female facilitator. No specific mention
on formal training of the facilitators on the use of AAT.

Control: received cooking workshops with female facilitators.

30- to 45-minute sessions held every 2 weeks at the same time (end of morning) and in the same room.

Outcomes Behavioural disorders in daily life and care. Participants' behaviours recorded before, during, and after
each AAT session and cooking workshop session. NPl and MMSE, supplemented by semi-directive inter-
views conducted with participants who were able to respond to questions before and after the study.
However, the results were only presented descriptively, with no quantitative outcome data available
to be extracted for meta-analysis, and no relevant tables or appendices. We summarised the results of
this study narratively in our discussion.

Time point of outcome assessment not stated.

Notes Article translated from French from a translator who responded via Cochrane Task Exchange, as stated
in our Acknowledgements.
Funding sources not stated.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-  Unclear risk Although authors stated this was a "randomised, comparative study," there

tion (selection bias) was no mention of the methods of sequence generation.

Allocation concealment Unclear risk No information to enable an assessment on the relationship between se-

(selection bias) quence generation and allocation concealment. Overall number of partici-

pants was small, and all were women, and there was no marked imbalance in
the other baseline characteristics between groups.

Blinding of participants High risk Although not clearly stated, blinding was highly unlikely, as 1 group received

and personnel (perfor- AAT and the other group cooking demonstration, while all participants were

mance bias) living in the same premise.

All outcomes

Blinding of outcome as- Unclear risk Not stated whether outcome assessors were blinded to allocation of partici-

sessment (detection bias) pants.

All outcomes

Incomplete outcome data  Low risk While not directly stated, it appeared that the outcome data for all partici-

(attrition bias) pants were obtained.

All outcomes

Selective reporting (re- High risk While it appeared that all outcomes data were collected, they were only sum-

porting bias) marised narratively in the results on the difference between groups, with no
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extractable figures in the texts, table, or appendices to be included in the
meta-analysis. Consequently, this article did not contribute data to our quanti-
tative analysis.

Other bias Low risk None identified.
Thodberg 2016
Methods 3-arm RCT

Setting: 4 nursing homes in Denmark. Residents from a broad spectrum of the elderly population, but
with a high prevalence of people with dementia at different stages.

Participants

124 nursing home residents

Interventions

Following are 3 types of interventions evaluated, all of which consisted of twice-weekly visits for 6
weeks, totalling 12 visits:

Intervention 1: visits with a dog (either a retriever or a retriever mix) (n = 36)
Intervention 2: visits with a robot seal (n = 41)

Intervention 3: visits with a soft toy cat (n = 34)

Of 124 participants enrolled, 111 were initially randomised, as above.

During the visits, the visitors interacted with the participants making use of the animals to enhance the
experience by encouraging interaction between the participants and the animals.

Other than stating that the dog owners (the facilitators) were certified to work as volunteers with dog-
assisted interventions in nursing homes, there was no specific mention on formal training of the facili-
tators on the use of AAT.

Outcomes

Behavioural observation, using a composite sum of the frequencies in "physical contact" and "talk to
the visiting animal." However, only the duration of engagement (contact and talking) were reported

in numerical figures. The data were in the form of median and interquartile range, hence unsuitable
for meta-analysis and were reported narratively in our results. The other outcome were only reported
in terms of P values or in graphical forms, which were not extractable. The authors performed certain
measures of affective and cognitive functions, such as the MMSE, Gottfries-Brane-Steen scale (which
evaluates disabilities, language, psychiatric symptoms, mean daily living function, and behaviour of
the participants), and Geriatric Depression Scale, but these were measured only at baseline and not as
an outcome measure.

Outcomes assessed 6 weeks after the commencement of the intervention.

Notes

Financed by TrygFonden, Denmark, who also mediated the contact to dog owners.

Risk of bias

Bias

Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Methods, Design: quote: "The design of the study was a randomized complete
block design. Each nursing home was a block, and after informed consent
had been given, the participants were assigned randomly to one of three visit
types, using a program for blocked randomization in R software (R CoreTeam
2013)."

Allocation concealment
(selection bias)

Unclear risk Although the statement above suggests that randomisation was probably per-
formed centrally, there was no clear statement to confirm the independence
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Thodberg 2016 (Continued)

of allocation from randomisation. The authors stated that there were no signif-
icant difference among the 3 groups on the baseline psychiatric scores.

Blinding of participants High risk Although not clearly stated, blinding was highly unlikely as 1 group received

and personnel (perfor- AAT while the other groups received robots or soft toys.

mance bias)

All outcomes

Blinding of outcome as- Unclear risk Quote: "One person, the visitor, accompanied the animal, and the other per-

sessment (detection bias) son, the observer, made direct observations and a video recording of the vis-

All outcomes it." The study mentioned that, "The visitors were part of the project staff and
were not the owners of the dogs," but there was no further information clari-
fying the background of the observer, or whether they were from the nursing
homes or were project staff.

Incomplete outcome data  High risk Of the 124 enrolled participants, the authors stated that 24 dropped out dur-

(attrition bias) ing the experimental period either due to illness or because they did not want

All outcomes to receive the visit. However, we found that 111 participants were randomised
initially, suggesting that some of the 24 who dropped out did so before ran-
domisation and some after, with no clarification provided by the authors. In
the last analysis, only 98 participants remained. The attrition rate per group
from the first to the last analysis was 2 (5.6%) in the AAT group, 7 (17.1%) in the
seal group, and 4 (11.8%) in the toy cat group. However, it was unclear how
many of the 24 participants who were stated to have dropped out by the au-
thor were from each group. We rated this domain as high-risk due to the over-
all high dropout rate and the unclear information regarding specific attrition
rate from each group.

Selective reporting (re- High risk Among the outcome data, only the duration of engagement (contact and talk-

porting bias) ing) were reported numerically, although as the data were in the form of me-
dians and interquartile ranges, it was unsuitable for meta-analysis and was
reported narratively in our results. The other outcome were only reported in
terms of P value or in graphical forms, which were not extractable.

Other bias Low risk None identified

Valenti-Soler 2015

Methods

3-arm RCT (Spain), with 2-arm comparison in phase 2 where live animals were used.
Setting: Alzheimer Center Reina Sofia Foundation, a public nursing home and day-care centre in Spain.

Period of study: 2012-2013

Participants

People with dementia. Study consisted of 2 phases, with 101 participants in phase 1 and 110 in phase 2.
The review focuses on phase 2 as phase 1 did not involve live animals.

Interventions

Structured therapeutic sessions of 30-40 minutes using either pet robot (group 1, n =42), live animals
(dogs) (group 2, n =36) and control (group 3, n = 32) (phase 2 of the study, as phase 1 did not involve the
use of live animals), run by certified occupational therapists and physiotherapists. All sessions had the
same overall structure: greeting the group, introduction, therapeutic exercises (cognitive or physical
therapy) and ending. It was not stated how the sessions of the control group were run, except that they
did not receive AAT. The dogs used in the therapy were black Labrador retrievers.

The authors stated the therapists specifically trained to work with animals attended all the sessions
with the dogs, and the animals received training prior to the sessions. The intervention was adminis-
tered for 12 weeks, 2 days a week.
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Valenti-Soler 2015 (continued)

Outcomes GDS scores (1-7, higher score indicates more severe cognitive decline), SMMSE and MMSE scores (0-30
for both scales, higher score indicates better cognitive function), NPI scores (0-144, higher scores indi-
cate more severe neuropsychiatric symptoms), APADEM-NH scores (0-78; 26 items, 3 points each, high-
er scores indicate more severe apathy) and Apathy Inventory scores (3-36; 3 questions, each ranges
from 1 to 12), higher scores indicate more severe apathy), QUALID scores (12-45, higher score indicates
poorer quality of life).

Outcomes assessed 12 weeks after the commencement of the interventions or control.

Notes Only data from phase 2 of the study were extracted as phase 1 did not involve the use of live animals.
Out of these, only QUALID and NPI data were sufficient for meta-analysis, as the other outcome data
were expressed in graphical form as mean change without accompanying measures of dispersion such
as standard errors or standard deviations.

The study was funded by a national research grant from the Spanish Ministry of Science and Innovation
and the Spanish Ministry of Health, Social Policy and Equality.

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Low risk Methods, design: quote: "Randomization was performed before the baseline

tion (selection bias) evaluations using a six-sided dice."

Allocation concealment Unclear risk There was no clear statement to confirm the independence of allocation from

(selection bias) randomisation. There were no marked differences in baseline characteristics

between groups.

Blinding of participants High risk Although not clearly stated, blinding was highly unlikely as 1 group received

and personnel (perfor- AAT while the other groups did not. The therapist who conducted the sessions

mance bias) was employed by the nursing home.
All outcomes
Blinding of outcome as- Low risk Evaluation was carried out by blinded raters.
sessment (detection bias)
All outcomes
Incomplete outcome data  Low risk Outcomes for all 101 participants (Phase 1) and 110 participants (Phase 2)
(attrition bias) were reported.
All outcomes
Selective reporting (re- High risk All outcomes were reported in the results (GDS, QUALID, sSMMSE, and NPI).
porting bias) However, GDS and sSMMSEs were expressed in graphical forms as mean change
without accompanying measurement of dispersion such as standard errors
or standard deviations, and hence were insufficient for meta-analysis. Only
QUALID and NPI scores were available.

Other bias Low risk None identified.

Zisselman 1996

Methods 2-arm RCT (USA)
Setting: Wills Eye Hospital Geriatric Psychiatry Unit, Philadelphia, PA
Period of study: February to May 1994
Animal-assisted therapy for dementia (Review) 47
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Participants

Elderly people with chronic age-related psychiatric, medical, and neurological conditions such as de-
pression, dementia, Parkinson's disease, stroke, and accompanying medical disorders

Number of participants: 33 in intervention group; 25 in control group

Interventions

Intervention: participants had contact with and fed the visiting dogs, and were encouraged to remi-
nisce about their own experiences with pets and other animals; and heard a brief talk about the dogs.
1 hour per day for 5 consecutive days. No specific mention on formal training of the facilitators on the
use of therapy animal.

Control: exercise therapy. 1 hour per day for 5 consecutive days.

Outcomes MOSES (8-32, higher score indicates increased impairment).
Outcomes assessed at day 5 after the commencement of intervention.
Notes Study funded in part by a grant from Sandoz/Jeff's Companion Animal Centre.
Risk of bias
Bias Authors' judgement  Support for judgement

Random sequence genera-  Unclear risk No mention on the methods of sequence generation. Methods, settings, and

tion (selection bias) subjects: quote: "All patients hospitalised on the unit between February 1994
and May 1994 (N = 58) were randomly assigned to receive the pet therapy in-
tervention (n =33) or an exercise intervention (n=25), which is the unit's usual
activity programming."

Allocation concealment Unclear risk No clarification on the methods and independence of random allocation.

(selection bias) Methods, settings, and subjects: quote: "All patients hospitalised on the unit
between February 1994 and May 1994 (N = 58) were randomly assigned to re-
ceive the pet therapy intervention (n = 33) or an exercise intervention (n 25),
which is the unit's usual activity programming." There were no major differ-
ences in the demographic characteristics between groups.

Blinding of participants High risk Although not clearly stated, blinding was highly unlikely as 1 group received

and personnel (perfor- AAT while the other group did not (exercise therapy).

mance bias)

All outcomes

Blinding of outcome as- Low risk Measurement and procedure: quote: "A research assistant who was blinded to

sessment (detection bias) the group assignments completed the MOSES for each subject by interview-

All outcomes ing the nursing staff member most familiar with that subject. The nursing staff
member was also blind to group assignments."

Incomplete outcome data  Low risk Outcomes for all 58 participants were reported in the results.

(attrition bias)

All outcomes

Selective reporting (re- Low risk All outcomes (MOSES-self-care functioning, disoriented behaviour, depressed

porting bias) or anxious mood, irritable behaviour, withdrawn behaviour) were reported in
sufficient details in the results.

Other bias Low risk None identified

AAT: animal-assisted therapy; ADCS-ADL: Alzheimer's Disease Activities of Daily Living International Scale; AES: Apathy Evaluation Scale; AL:
assisted living; APADEM-NH: Apathy Scale for Institutionalised Patients with Dementia Nursing Home Version; ADS: adult day service; BARS:
Brief Agitation Rating Scale; BBS: Berg's Balance Score; CMAI: Cohen-Mansfield Agitation Inventory; CSDD: Cornell Scale for Depression in
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Dementia; GDS: Global Deterioration Scale; MMSE: Mini-Mental State Examination; MOSES: Multidimensional Observation Scale for Elderly
Subjects; NHBPS: Nursing Home Behavior Problem Scale; NPI: Neuropsychiatric Inventory; PAL: pet-assisted living; QUALID: Quality of Life
in Late-Stage Dementia; Qual-AD: Quality of Life in Alzheimer's Disease; RCT: randomised controlled trial; SMMSE: Severe Mini-Mental State
Examination; TAU: treatment as usual.

Characteristics of excluded studies [ordered by study ID]

Study

Reason for exclusion

ACTRN12609000564257

Cross-over study on the effect of personalised Montessori-type intervention in managing difficult
behaviours for people with dementia. Study did not examine AAT. Basis of exclusion: intervention.

Antonelli 2012

RCT evaluating effects of AAT on older adults with no or mild cognitive impairment, with a cut-off
MMSE score of 18/30, who visit a day-care service. None of the participants were diagnosed with
dementia (communication with the contact author). Although the cut-off for MMSE was below the
conventional cut-off of 24 for dementia, diagnosing dementia requires more tests than MMSE, and
on that consideration with additional information provided by the author, we decided to exclude
this study. Basis of exclusion: population.

Boehmer 2016 Non-randomised, single-group, 2-phase study that examined the effects of having a residential dog
on quality of life and loneliness in people with dementia who were living in a community living cen-
tre. Basis of exclusion: study design.

Borges 2019 Case series that described the effects of EAT on balance, functional capacity, and cognition in older
adults diagnosed with Alzheimer's disease. Basis of exclusion: study design.

Cesari 2014 Review that described the phenomenon of "horse-racing effect" in clinical trials in older people,

utilising the horse racing analogy with some of the observed difference in certain physiological pa-
rameters (e.g. blood pressure) that occur with ageing. Basis of exclusion: relevance of topic.

Churchill 1999

Within-subject study with repeated measure design that examined the effects of a therapy dog on
agitation and desocialisation in people with Alzheimer's disease. Basis of exclusion: study design.

Colombo 2006

Non-randomised study on the effects of AAT on a group of non-cognitively impaired institution-
alised older adults. Basis of exclusion: study design and population.

Farid 2019

Review of AAT with dogs in people with dementia. Basis of exclusion: study design.

Gocheva 2018

RCT that examined the effects of AAT on people with acquired brain injuries. The causes of ac-
quired brain injuries included traumatic and non-traumatic (mainly stroke). Basis of exclusion:
population.

Hu 2018b Systematic review and meta-analysis on AAT for people with cognitive impairment. Basis of exclu-
sion: study design.
ISRCTN31919196 Non-randomised observational study on the role of Protected Engagement Time for people with

dementia. Basis of exclusion: study design and intervention.

Kanamori 2001

Non-randomised comparative study that assessed the effects of AAT on participants with senile de-
mentia. The experimental group consisted of participants who liked animals, and the control group
of participants who did not like animals. Basis of exclusion: study design.

Ko 2016 RCT that assessed the effects of pet insects on psychological outcomes of relatively healthy com-
munity-dwelling older adults. Basis of exclusion: population.
Majic 2013 "Matched case control study" that assessed the effects of AAT using therapy dogs (border collies)
in nursing home residents with dementia. As the study was matched case control, the allocation
of the participants to the intervention and control group was not performed randomly. However,
Animal-assisted therapy for dementia (Review) 49
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Study Reason for exclusion
there was no mention on the basis of allocation of participants to AAT and control groups. Basis of
exclusion: study design.

Menna 2016 Non-randomised, controlled study that assessed the use of AAT using dogs on people with

Alzheimer's disease in a day-care centre. The allocation was non-random as (quote) "The AAT
group included 20 patients (16 women, 4 men) selected according to the following criteria: (i) ab-
sence of fear or aversion towards the dog; (ii) willingness to interact with the dog; and (iii) patient's
personal history with animals (i.e. patient had a dog in the past)." Basis of exclusion: study design.

Moretti 2011

Non-randomised, 2-arm comparative study of AAT and control in Italy, where cases and controls
were selected on the basis of sociodemographic and clinical features. Basis of exclusion: study de-
sign.

Nordgren 2014

Non-randomised, comparative study by clusters (nursing home) that examined the effects of dog-
assisted therapy on behavioural and psychological symptoms of dementia. Basis of exclusion:
study design.

NTR5026 Assessed the diagnostic utility of amyloid measured by positron-emission tomography scan as a di-
agnostic marker for dementia. AAT was not examined. Basis of exclusion: relevance of study topic.
Peluso 2018 Review on AAT for elderly people with dementia and psychiatric disorders. Basis of exclusion: study

design.

Richeson 2003

Pre-and-post study on the effects of AAT on agitated behaviours and social interactions of older
adults with dementia. Basis of exclusion: study design.

Scanes 2018

Commentary on the roles of animals in entertainment. Basis of exclusion: article type (not an origi-
nal study).

Spattini 2018

Systematic review and meta-analysis on the effects of AAT for people with mental disorders. Basis
of exclusion: study design.

Zafra-Tanaka 2019

Systematic review and meta-analysis on the effects of dog-assisted therapy for adults with demen-
tia. Basis of exclusion: study design.

AAT: animal-assisted therapy; EAT: equine-assisted therapy; MMSE: Mini-Mental State Examination; RCT: randomised controlled trial.

Characteristics of ongoing studies [ordered by study ID]

ISRCTN93568533

Trial name or title

A study into the effects of activities with animals on the well-being of Dutch nursing home patients
with dementia

Methods

Single-centre RCT (Netherlands)

Participants

People with dementia living in De Zorgboog, a large Dutch nursing home

Interventions

Nursing home clients randomised via computer-generated random numbers to 3 groups.
Group 1: dog-assisted activity group sessions with handler.

Group 2: robot-assisted activity group sessions with handler (FurReal Friend robot).
Group 3: control: group sessions with a visiting student

Each participant will participate in 1 intervention session per week. All sessions will be videotaped
for the entire duration of the study (8 weeks). Videos will be analysed after the intervention period
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ISRCTN93568533 (Continued)

using video-coding to calculate the amount of social interactions and neuropsychiatric symptoms
displayed during the sessions.

Total duration: 8 weeks

Follow-up: 4 weeks

Outcomes Primary outcomes:
Social interaction during sessions
Neuropsychiatric symptoms during sessions
Secondary outcomes:

Questionnaires will be used to measure several secondary outcomes at all or a subset of the follow-
ing time points: baseline (t0), after 4 weeks (t1, halfway), after 8 weeks (t2, at the end of the inter-
vention period), after 12 weeks (t3, 4 weeks postintervention follow-up):

Quiality of life, measured using QUALIDEM at t0, t1, t2, t3
Depression, measured using CSDD at t0, t1, t2, t3
Neuropsychiatric symptoms, measured using NPI-Q at t0, t1, t2, t3
Agitation, measured using CMAI at t0, t1, t2, t3

Medication usage, measured using medical records at t0, t2
Intercurrent diseases, measured using medical records at t0, t2
Dementia stage, measured using CDR at t0, t2

Functional state, measured using IDDD at t0, t2

Dementia, assessed using GIP, general dementia assessment tool, Dutch at t0, t2

Starting date 1 September 2014
Contact information Ms Lonneke Schuurmans, Postalnr: 5330, Postbus 16, Bakel 5760 AA, Netherlands
Notes No results posted in the study registry record.
NCT02829801
Trial name or title Evaluation of the animal intervention used as therapy (ELIAUT)
Methods Single-centre RCT (France)
Participants 40 people > 65 years old who were residents in Charpennes Day Hospital, France who fulfilled the

criteria of 'Alzheimer's disease at the major neuro cognitive disorder (NCD) stage with or without
vascular disorders.

Interventions Intervention: AAT in addition to cognitive stimulation and rehabilitation of social tie. The partici-
pants underwent 8 workshops, 1 per week. The workshop begins with 15-minute introductory ac-
tivities that allowed the establishment of the relationship with the therapy dog and the partici-
pants, followed by AAT which included games, caresses, and brushing.

Control: cognitive stimulation and rehabilitation of social tie.

Outcomes Primary outcome: well-being (EVIBE scale)
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Secondary outcomes: psycho-behavioural symptoms of dementia (NPI, Carer version), depressive
symptoms (Geriatric Depression Scale 30 items), anxiety (State-Trait Anxiety Inventory), cognitive
performance (Alzheimer's Disease Assessment Scale - Cognitive subscale, GRECO version)

All measured at baseline and 3 months.

Starting date 12 July 2016
Contact information Pierre Krolak-Salmon, pierre.krolak-salmon@chu-lyon.fr
Notes No results posted in the study registry record.

AAT: animal-assisted therapy; CDR: Clinical Dementia Rating; CMAI: Cohen-Mansfield Agitation Inventory; CSDD: Cornell Scale for
Depression in Dementia; GIP: Gedragsobservatie Intramurale Psychogeriatrie; IDDD: Interview for Deteriorating in Daily living activities in
Dementia; NPI: Neuropsychiatric Inventory; NPI-Q: Neuropsychiatric Inventory Questionnaire; RCT: randomised controlled trial.

DATA AND ANALYSES

Comparison 1. Animal-assisted therapy (AAT) versus no AAT

Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants

1 Affect and emotional well-being: depres- 2 83 Mean Difference (IV, Ran-  -2.87 [-5.24,

sion measured using Cornell Scale for De- dom, 95% Cl) -0.50]

pression in Dementia (CSDD)

1.1 Individually randomised trial 1 37 Mean Difference (IV, Ran-  -3.55[-6.87,
dom, 95% Cl) -0.23]
1.2 Cluster RCT 1 46 Mean Difference (IV,Ran-  -2.17 [-5.54, 1.20]

dom, 95% Cl)

2 Affect and emotional well-being: apathy, 1 37 Mean Difference (IV,Ran-  1.81[-0.58, 4.20]
measured using Apathy Evaluation Scale dom, 95% Cl)

(AES)

3 Affect and emotional well-being: de- 1 58 Mean Difference (IV, Ran-  -0.30[-3.52,2.92]
pressed or anxious mood, measured using dom, 95% Cl)

Multidimensional Observation Scale for El-
derly Subjects (MOSES) Depressed or Anx-
ious Mood subscale

4 Social functioning: MOSES Withdrawn 1 58 Mean Difference (IV, Ran-  -0.40[-3.41, 2.61]
Behaviour subscale dom, 95% Cl)

5 Behaviour: measured using Nursing 3 142 Std. Mean Difference (1V, -0.34[-0.98, 0.30]
Home Behaviour Problem Scale (NHBPS), Random, 95% Cl)

Neuropsychiatric Inventory (NPI), or
MOSES Disoriented Behaviour subscale

5.1 AAT using horse 1 16 Std. Mean Difference (IV, -1.24[-2.34,
Random, 95% Cl) -0.14]
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Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants

5.2 AAT using dog 2 126 Std. Mean Difference (IV, -0.10 [-0.64, 0.44]
Random, 95% Cl)

6 Agitation: measured using Cohen-Mans- 3 143 Std. Mean Difference (IV, ~ -0.39 [-0.89, 0.10]

field Agitation Inventor (CMAI), Brief Agi- Random, 95% Cl)

tation Rating Scale (BARS), or MOSES Irri-

tability subscale

6.1 Individually randomised trial 2 95 Std. Mean Difference (1V, -0.62 [-1.04,
Random, 95% Cl) -0.21]

6.2 Cluster-randomised controlled trial 1 48 Std. Mean Difference (1V, 0.08 [-0.49, 0.64]

(RCT) Random, 95% Cl)

7 Quality of life (Quality of Life in Late- 3 164 Mean Difference (IV, Ran-  0.45[-1.28,2.18]

Stage Dementia (QUALID)) dom, 95% Cl)

7.1 Individually randomised trial 1 68 Mean Difference (IV,Ran-  -0.39[-3.57, 2.79]
dom, 95% Cl)

7.2 Cluster-RCT 2 96 Mean Difference (IV,Ran-  0.44[-2.53, 3.41]
dom, 95% Cl)

8 Physical functioning, measured using 1 37 Mean Difference (IV,Ran-  4.65 [-16.05,

Barthel Index for ADL dom, 95% Cl) 25.35]

9 Physical functioning: balance, measured 1 52 Mean Difference (IV, Ran-  -2.29[-5.66, 1.08]

using Berg's Balance Scale dom, 95% ClI)

10 Physical functioning: self-care ability 1 58 Mean Difference (IV,Ran-  2.20[-1.23, 5.63]

measured using MOSES Self-Care Func-
tioning subscale

dom, 95% Cl)

Analysis 1.1. Comparison 1 Animal-assisted therapy (AAT) versus no AAT, Outcome 1 Affect and
emotional well-being: depression measured using Cornell Scale for Depression in Dementia (CSDD).

Study or subgroup AAT Control Mean Difference Weight Mean Difference

N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI
1.1.1 Individually randomised trial
Friedmann 2015 19 5.2(3.4) 18 8.8 (6.4) —— 50.72% -3.55[-6.87,-0.23]
Subtotal *** 19 18 —l—— 50.72% -3.55[-6.87,-0.23]
Heterogeneity: Tau?=0; Chi*=0, df=0(P<0.0001); 1>=100%
Test for overall effect: Z=2.09(P=0.04)
1.1.2 Cluster RCT
Olsen 2016b 22 7.4(5) 24 9.6 (6.6) —— 49.28% -2.17[-5.54,1.2]
Subtotal *** 22 24 el 49.28% -2.17[-5.54,1.2]
Heterogeneity: Not applicable
Test for overall effect: Z=1.26(P=0.21)

Favours AAT 10 5 0 5 10 Favours control
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Study or subgroup AAT Control Mean Difference Weight Mean Difference
N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% Cl
Total *** 41 42 . 100% -2.87[-5.24,-0.5]

Heterogeneity: Tau?=0; Chi*=0.33, df=1(P=0.57); 1>=0%
Test for overall effect: Z=2.38(P=0.02)
Test for subgroup differences: Chi*=0.33, df=1 (P=0.57), 1>=0%

Favours AAT 10 -5 0 5 10 Favours control

Analysis 1.2. Comparison 1 Animal-assisted therapy (AAT) versus no AAT, Outcome 2
Affect and emotional well-being: apathy, measured using Apathy Evaluation Scale (AES).

Study or subgroup AAT Control Mean Difference Weight Mean Difference
N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% Cl
Friedmann 2015 19 175(3.9) 18 157(35) + 100% 1.81[-0.58,4.2]
Total *** 19 18 b 100% 1.81[-0.58,4.2]
Heterogeneity: Not applicable ‘
Test for overall effect: Z=1.49(P=0.14) ‘
Favours control ~ -100 -50 0 50 100 Favours AAT

Analysis 1.3. Comparison 1 Animal-assisted therapy (AAT) versus no AAT, Outcome 3 Affect
and emotional well-being: depressed or anxious mood, measured using Multidimensional
Observation Scale for Elderly Subjects (MOSES) Depressed or Anxious Mood subscale.

Study or subgroup AAT Control Mean Difference Weight Mean Difference
N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI
Zisselman 1996 33 19.5 (5.3) 25 19.8 (6.8) . 100% -0.3[-3.52,2.92]
Total *** 33 25 * 100% -0.3[-3.52,2.92]
Heterogeneity: Not applicable ‘
Test for overall effect: Z=0.18(P=0.86) ‘
Favours AAT ~ -100 -50 0 50 100 Favours control

Analysis 1.4. Comparison 1 Animal-assisted therapy (AAT) versus no AAT,
Outcome 4 Social functioning: MOSES Withdrawn Behaviour subscale.

Study or subgroup AAT Control Mean Difference Weight Mean Difference

N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% Cl
Zisselman 1996 33 19.6 (6.7) 25 20 (5) . 100% -0.4[-3.41,2.61]
Total *** 33 25 * 100% -0.4[-3.41,2.61]
Heterogeneity: Not applicable ‘
Test for overall effect: Z=0.26(P=0.79) ‘

Favours AAT ~ -100 -50 0 50 100 Favours control
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Analysis 1.5. Comparison 1 Animal-assisted therapy (AAT) versus no AAT, Outcome
5 Behaviour: measured using Nursing Home Behaviour Problem Scale (NHBPS),
Neuropsychiatric Inventory (NPI), or MOSES Disoriented Behaviour subscale.

Study or subgroup AAT Control Std. Mean Difference Weight Std. Mean Difference

N Mean(SD) N Mean(SD) Random, 95% Cl Random, 95% CI
1.5.1 AAT using horse
Dabelko-Schoeny 2014 8 0.5(0.9) 8 3.8(3.4) —— 20.61% -1.24[-2.34,-0.14]
Subtotal *** 8 8 L 4 20.61% -1.24[-2.34,-0.14]
Heterogeneity: Not applicable
Test for overall effect: Z=2.22(P=0.03)
1.5.2 AAT using dog
Valenti-Soler 2015 36 22.3(14.7) 32 28.7(19.1) .T 40.47% -0.37[-0.85,0.11]
Zisselman 1996 33 16.8(7.3) 25 15.4 (8) ‘h’ 38.92% 0.18[-0.34,0.7]
Subtotal *** 69 57 ‘ 79.39% -0.1[-0.64,0.44]
Heterogeneity: Tau?=0.09; Chi*=2.33, df=1(P=0.13); 1>=57.13%
Test for overall effect: Z=0.38(P=0.71)
Total *** 77 65 <& 100% -0.34[-0.98,0.3]
Heterogeneity: Tau?=0.2; Chi?*=5.99, df=2(P=0.05); 1*=66.63%
Test for overall effect: Z=1.03(P=0.3)
Test for subgroup differences: Chi*=3.32, df=1 (P=0.07), 1’=69.92% ‘ ‘

Favours AAT 25 0 2.5 Favours control

Analysis 1.6. Comparison 1 Animal-assisted therapy (AAT) versus no AAT, Outcome 6 Agitation: measured using
Cohen-Mansfield Agitation Inventor (CMAI), Brief Agitation Rating Scale (BARS), or MOSES Irritability subscale.

Study or subgroup AAT Control Std. Mean Difference Weight Std. Mean Difference

N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% Cl
1.6.1 Individually randomised trial
Friedmann 2015 19 15.5 (3) 18 20(7.2) —— 29.02% -0.81[-1.48,-0.13]
Zisselman 1996 33 11.1(3.9) 25 13.7(6.2) - 36.56% -0.51[-1.04,0.02]
Subtotal *** 52 43 L 2 65.58% -0.62[-1.04,-0.21]
Heterogeneity: Tau?=0; Chi*=0.45, df=1(P=0.5); 1>=0%
Test for overall effect: Z=2.94(P=0)
1.6.2 Cluster-randomised controlled trial (RCT)
Olsen 2016b 23 24.9 (8.3) 25 24(13.2) -F— 34.42% 0.08[-0.49,0.64]
Subtotal *** 23 25 ‘ 34.42% 0.08[-0.49,0.64]
Heterogeneity: Not applicable
Test for overall effect: Z=0.27(P=0.79)
Total *** 75 68 L 100% -0.39[-0.89,0.1]
Heterogeneity: Tau?=0.1; Chi*=4.27, df=2(P=0.12); 1*=53.15%
Test for overall effect: Z=1.56(P=0.12)
Test for subgroup differences: Chi?=3.82, df=1 (P=0.05), 1>=73.79%

Favours AAT 5 2.5 0 25 5 Favours control
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Analysis 1.7. Comparison 1 Animal-assisted therapy (AAT) versus no AAT,
Outcome 7 Quality of life (Quality of Life in Late-Stage Dementia (QUALID)).
Study or subgroup AAT Control Mean Difference Weight Mean Difference
N Mean(SD) N Mean(SD) Random, 95% Cl Random, 95% CI
1.7.1 Individually randomised trial ‘
Valenti-Soler 2015 36 24.3 (6.7) 32 24.7 (6.7) + 29.55% -0.39[-3.57,2.79]
Subtotal *** 36 32 ‘ 29.55% -0.39[-3.57,2.79]
Heterogeneity: Tau?=0; Chi*=0, df=0(P<0.0001); 1>=100%
Test for overall effect: Z=0.24(P=0.81)
1.7.2 Cluster-RCT
Olsen 2016a 26 16.7 (4) 22 152 (4.1) - 57.3% 1.42[-0.86,3.7]
Olsen 2016b 23 24.6 (6.6) 25 26.5(10.1) —_—tT 13.14% -1.91[-6.68,2.86]
Subtotal *** 49 47 - 70.45% 0.44[-2.53,3.41]
Heterogeneity: Tau?=1.9; Chi*=1.52, df=1(P=0.22); 1*=34.34%
Test for overall effect: Z=0.29(P=0.77)
Total *** 85 79 L 2 100% 0.45[-1.28,2.18]
Heterogeneity: Tau?=0; Chi*=1.9, df=2(P=0.39); I1>=0%
Test for overall effect: Z=0.51(P=0.61)
Test for subgroup differences: Chi*=0.14, df=1 (P=0.71), 1>=0%
Favours AAT -10 S 0 5 10 Favours control

Analysis 1.8. Comparison 1 Animal-assisted therapy (AAT) versus no AAT,
Outcome 8 Physical functioning, measured using Barthel Index for ADL.

Study or subgroup AAT Control Mean Difference Weight Mean Difference
N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% Cl
Friedmann 2015 19 765(30.6) 18 718(33.4) = 100% 4.65[-16.05,25.35]
Total *** 19 18 100% 4.65[-16.05,25.35]
Heterogeneity: Not applicable ‘
Test for overall effect: Z=0.44(P=0.66) ‘
Favours control ~ -100 -50 0 50 100 Favours AAT

Analysis 1.9. Comparison 1 Animal-assisted therapy (AAT) versus no AAT,
Outcome 9 Physical functioning: balance, measured using Berg's Balance Scale.

Study or subgroup AAT Control Mean Difference Weight Mean Difference
N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI
Olsen 2016a 29 44.3(7.6) 23 46.6 (4.8) l 100% -2.29[-5.66,1.08]
Total *** 29 23 100% -2.29[-5.66,1.08]
Heterogeneity: Not applicable ‘
Test for overall effect: Z=1.33(P=0.18) ‘
Favours control 20 -10 0 10 20 Favours AAT
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Analysis 1.10. Comparison 1 Animal-assisted therapy (AAT) versus no AAT, Outcome 10
Physical functioning: self-care ability measured using MOSES Self-Care Functioning subscale.

Study or subgroup AAT Control Mean Difference Weight Mean Difference
N Mean(SD) N Mean(SD) Random, 95% Cl Random, 95% CI
Zisselman 1996 33 16.3(7.3) 25 14.1 (6) . 100% 2.2[-1.23,5.63]
Total *** 33 25 b 100% 2.2[-1.23,5.63]
Heterogeneity: Not applicable ‘
Test for overall effect: Z=1.26(P=0.21) ‘
Favours AAT ~ -100 -50 0 50 100 Favours control

Comparison 2. Animal-assisted therapy (AAT; live animal) versus robotic animals

Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants

1 Behaviour: measured using Neuropsychi- 1 78 Mean Difference (IV, Ran-  -6.96 [-14.58,

atric Inventory (NPI) dom, 95% Cl) 0.66]

2 Quality of life: measured using Quality of 1 78 Mean Difference (IV,Ran-  -2.42[-5.71, 0.87]

Life in Late-Stage Dementia (QUALID) dom, 95% Cl)

Analysis 2.1. Comparison 2 Animal-assisted therapy (AAT; live animal) versus robotic
animals, Outcome 1 Behaviour: measured using Neuropsychiatric Inventory (NPI).

Study or subgroup AAT Robotic animal Mean Difference Weight Mean Difference

N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI
Valenti-Soler 2015 36 223(147) 42 293(19.6) o 100% -6.96[-14.58,0.66]
Total *** 36 42 e 100% -6.96[-14.58,0.66]

Heterogeneity: Not applicable
Test for overall effect: Z=1.79(P=0.07)

Favours AAT 20 -10 0 10 20 Favours robotic animal

Analysis 2.2. Comparison 2 Animal-assisted therapy (AAT; live animal) versus robotic animals,
Outcome 2 Quality of life: measured using Quality of Life in Late-Stage Dementia (QUALID).

Study or subgroup AAT Robotic animal Mean Difference Weight Mean Difference

N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% Cl
Valenti-Soler 2015 36 243(67) 2 268(82) - 100% -2.42[-5.71,0.87]
Total *** 36 42 “' 100% -2.42[-5.71,0.87]

Heterogeneity: Not applicable
Test for overall effect: Z=1.44(P=0.15)

‘
Favours AAT -20 -10 0 10 20 Favours robotic animal
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ADDITIONAL TABLES

Table 1. Outcome data for Thodberg 2016

Group Duration (seconds; median (IQR))

AAT using dog Robot seal Toy cat
Number of participants 34 34 30
Outcome: physical contact 93 (1-213) 28 (0-309) 0 (0-48)
Outcome: talk directed at a person 164 (41-265) 206 (123-403) 297 (128-338)

Outcome: talk in total 263 (41-428)

307 (162-474)

298 (128-338)

AAT: animal-assisted therapy; IQR: interquartile range.

APPENDICES

Appendix 1. Sources searched and search strategies

Source Search strategy Hits retrieved
ALOIS (Cochrane De- "animal assisted" AND INREGISTER Sep 2018: 92
mentia and Cognitive

Improvement Group's "animal facilitated" AND INREGISTER Sep 2019:13
Specialised Register

search via CRS) cat AND INREGISTER

(Date of most recent cats AND INREGISTER

search: 5 September dog AND INREGISTER
2019)
dogs AND INREGISTER
equine AND INREGISTER
"fish tank*" AND INREGISTER
hippotherapy AND INREGISTER
horse AND INREGISTER
pets AND INREGISTER
"pet therapy" AND INREGISTER

seal AND INREGISTER

#1 OR#2 OR#3 OR#4 OR#5 OR #6 OR #7 OR #8 OR #9 OR #10 OR #11 OR #12

OR#13

CENTRAL (the #1 MESH DESCRIPTOR Dementia EXPLODE ALL TREES

Cochrane Library) cr-
so.cochrane.org/SearchSinﬁz MESH DESCRIPTOR Delirium

ple.php

#3 MESH DESCRIPTOR Wernicke Encephalopathy

Dec 2018:101

Sep 2019: 27
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(Continued)

(Date of most recent
search: 5 September
2019)

#4 MESH DESCRIPTOR Neurocognitive Disorders

#5 dement*:TI,AB,KY

#6 alzheimer*:T,AB,KY

#7 (lewy* adj2 bod*):TI,AB,KY

#8 (chronic adj2 cerebrovascular):TI,AB,KY

#9 ("organic brain disease" or "organic brain syndrome"):TI,AB,KY
#10 ("benign senescent forgetfulness"):TI,AB,KY

#11 (cerebr* adj2 deteriorat*):TI,AB,KY

#12 (cerebral* adj2 insufficient*):TI,AB,KY

#13#1 OR#2 OR#3 OR #4 OR #5 OR #6 OR #7 OR #8 OR #9 OR #10 OR #11 OR
#12 14917

#14 MESH DESCRIPTOR Animal Assisted Therapy EXPLODE ALL TREES
#15 MESH DESCRIPTOR Animals, Domestic EXPLODE ALL TREES
#16 MESH DESCRIPTOR Bonding, Human-Pet EXPLODE ALL TREES
#17 MESH DESCRIPTOR Equine-Assisted Therapy EXPLODE ALL TREES
#18 MESH DESCRIPTOR Pets EXPLODE ALL TREES

#19 (animal assisted):TI,AB,KY

#20 (animal facilitated):TI,AB,KY

#21 animal-assisted:TI,AB,KY

#22 animal-facilitated:TI,AB,KY

#23 AAA:TI AB,KY

#24 AAI:TI,AB,KY

#25 AAT:TI,AB,KY

#26 (Animal Human Bond*):TI,AB,KY

#27 (animal visit*):TI,AB,KY

#28 (Animal-Human Bond*):TI,AB,KY

#29 aquaria:TI,AB,KY

#30 aquarium™:TI,AB,KY

#31 cat:TI,AB,KY

#32 cats:TI,AB,KY

#33 (companion animal*):TI,AB,KY

#34 dog:TI,AB,KY

#35 dogs:TI,AB,KY

#36 equine:TI,AB,KY

#37 (Fish tank*):TI,AB,KY
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(Continued)

#38 hippotherapy:TI,AB,KY

#39 horse*:TI,AB,KY

#40 (horseback riding therap*):TI,AB,KY
#41 (human animal teams):TI,AB,KY
#42 (human-animal teams):TI,AB,KY
#43 (pet facilitated therap*):TI,AB,KY
#44 (Pet Human Bond*):TI,AB,KY 0

#45 pets:TI,AB,KY

#46 pet-therap™:TI,AB,KY

#47 (pet adj5 (therap* or visit* or assist* or robot* or resident* or compan-
jon*)):TI,AB,KY

#48 (recreational horseback riding therapy):TI,AB,KY
#49 (resident cat*):TI,AB,KY

#50 dog-assisted:TI,AB,KY

#51 (service animal program*):TI,AB,KY

#52 (therapeutic adj3 animal*):TI,AB,KY

#53 (visiting animal*):TI,AB,KY

#54 #14 OR#15 OR #16 OR #17 OR #18 OR #19 OR #20 OR #21 OR #22 OR #23 OR
#24 OR #25 OR #26 OR #27 OR #28 OR #29 OR #30 OR #31 OR #32 OR #33 OR #34
OR #35 OR #36 OR #37 OR #38 OR #39 OR #40 OR #41 OR #42 OR #43 OR #44 OR
#45 OR #46 OR #47 OR #48 OR #49 OR #50 OR #51 OR #52 OR #53

#55 #13 AND #54

MEDLINE In-process

and other non-indexed
citations and MEDLINE
1950-present (OvidSP)

(Date of most recent
search: 5 September
2019)

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/

Dec 2018: 249

Sep 2019: 114
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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 AAALti,ab.

24 AAl ti,ab.

25 AAT.ti,ab.

26 Animal Human Bond*.ti,ab.
27 animal visit*.ti,ab.

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 compan-
ion*)).ti,ab.

48 recreational horseback riding therapy.ti,ab.
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(Continued)
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
5513 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
EMBASE (OvidSP) 1 Dementia/ Dec 2018: 649
1974 to present 2 Delirium/ Sep 2019:117
(Date of most recent 3 Wernicke Encephalopathy/
search: 5 September
2019) 4 Delirium, Dementia, Amnestic, Cognitive Disorders/
5 ("benign senescent forgetfulness" or ("normal pressure hydrocephalus"
and "shunt*") or ("organic brain disease" or "organic brain syndrome") or
((cerebral* or cerebrovascular or cerebro-vascular) adj2 insufficien*) or (cere-
br* adj2 deteriorat*) or (chronic adj2 (cerebrovascular or cerebro-vascu-
lar)) or (creutzfeldt or jed or cjd) or (lewy* adj2 bod*) or (pick* adj2 disease)
or alzheimer* or binswanger* or deliri* or dement* or huntington* or kor-
sako™).tw.
6 "major neurocognitive disorder".ti,ab.
7or/1-6
8 exp animal assisted therapy/
9 exp domestic animal/
10 exp human-animal bond/
11 exp hippotherapy/
12 exp pet animal/
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13 animal assisted.ti,ab.

14 animal facilitated.ti,ab.

15 animal-assisted.ti,ab.

16 animal-facilitated.ti,ab.

17 AAALti,ab.

18 AAlti,ab.

19 AAT ti,ab.

20 Animal Human Bond*.ti,ab.
21 animal visit*.ti,ab.

22 Animal-Human Bond*.ti,ab.
23 aquaria.ti,ab.

24 aquarium™.ti,ab.

25 cat.ti,ab.

26 cats.ti,ab.

27 companion animal*.ti,ab.
28 dog.ti,ab.

29 dogs.ti,ab.

30 equine.ti,ab.

31 Fish tank™.ti,ab.

32 hippotherapy.ti,ab.

33 horse* ti,ab.

34 horseback riding therap*.ti,ab.
35 human animal teams.ti,ab.
36 human-animal teams.ti,ab.
37 pet facilitated therap*.ti,ab.
38 Pet Human Bond* ti,ab.

39 pets.ti,ab.

40 pet-therap*.ti,ab.

41 (pet adj5 (therap* or visit* or assist* or robot* or resident* or compan-
ion*)).ti,ab.

42 resident cat*.ti,ab.

43 recreational horseback riding therapy.ti,ab.
44 dog-assisted.ti,ab.

45 service animal program™.ti,ab.

46 (therapeutic adj3 animal*).ti,ab.
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47 visiting animal*.ti,ab.

48 or/8-47

497 and 48

50 randomized controlled trial/

51 controlled clinical trial/

52 random§.ti,ab.

53 randomization/

54 intermethod comparison/

55 placebo.ti,ab.

56 (compare or compared or comparison).ti.

57 ((evaluated or evaluate or evaluating or assessed or assess) and (compare
or compared or comparing or comparison)).ab.

58 (open adj label).ti,ab.

59 ((double or single or doubly or singly) adj (blind or blinded or blindly)).ti,ab.

60 double blind procedure/
61 parallel group$1.ti,ab.
62 (crossover or cross over).ti,ab.

63 ((assign$ or match or matched or allocation) adj5 (alternate or group$1 or
intervention$1 or patient$1 or subject$1 or participant$1)).ti,ab.

64 (assigned or allocated).ti,ab.

65 (controlled adj7 (study or design or trial)).ti,ab.
66 (volunteer or volunteers).ti,ab.

67 trial.ti.

68 or/50-67

69 49 and 68

70 from 69 keep 1-649

PSYCINFO (OvidSP)

(Date of most recent
search: 5 September
2019)

1 exp Dementia/

2 exp Delirium/

3 exp Huntingtons Disease/

4 exp Kluver Bucy Syndrome/
5 exp Wernickes Syndrome/
6 exp Cognitive Impairment/
7 dement*.mp.

8 alzheimer*.mp.

9 (lewy* adj2 bod*).mp.

Dec2018: 101

Sep 2019:7
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10 deliri*.mp.

11 (chronic adj2 cerebrovascular).mp.

12 ("organic brain disease" or "organic brain syndrome").mp.

13 "supranuclear palsy".mp.

14 ("normal pressure hydrocephalus" and "shunt*").mp.

15 "benign senescent forgetfulness".mp.
16 (cerebr* adj2 deteriorat*).mp.

17 (cerebral* adj2 insufficient*).mp.

18 (pick* adj2 disease).mp.

19 (creutzfeldt or jcd or cjd).mp.

20 huntington*.mp.

21 binswanger*.mp.

22 korsako*.mp.

23 ("parkinson* disease dementia" or PDD or "parkinson* dementia").mp.

24 "major neurocognitive disorder".ti,ab.
25 o0r/1-24

26 exp Animal Assisted Therapy/
27 exp Interspecies Interaction/
28 exp Pets/

29 exp Horses/

30 animal assisted.ti,ab.

31 animal facilitated.ti,ab.

32 animal-assisted.ti,ab.

33 animal-facilitated.ti,ab.

34 AAA ti,ab.

35 AALti,ab.

36 AAT.ti,ab.

37 Animal Human Bond*.ti,ab.
38 animal visit*.ti,ab.

39 Animal-Human Bond*.ti,ab.
40 aquaria.ti,ab.

41 aquarium®*.ti,ab.

42 cat.ti,ab.

43 cats.ti,ab.
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44 companion animal*.ti,ab.
45 dog.ti,ab.

46 dogs.ti,ab.

47 equine.ti,ab.

48 Fish tank™.ti,ab.

49 hippotherapy.ti,ab.

50 horse* ti,ab.

51 horseback riding therap*.ti,ab.
52 human animal teams.ti,ab.
53 human-animal teams.ti,ab.
54 pet facilitated therap*.ti,ab.
55 Pet Human Bond* ti,ab.

56 pets.ti,ab.

57 pet-therap*.ti,ab.

58 (pet adj5 (therap* or visit* or assist* or robot* or resident* or compan-

ion*)).ti,ab.

59 recreational horseback riding therapy.ti,ab.

60 resident cat*.ti,ab.

61 dog-assisted.ti,ab.

62 service animal program™.ti,ab.
63 (therapeutic adj3 animal*).ti,ab.
64 visiting animal*.ti,ab.

65 0r/26-64

66 25 and 65

67 exp Clinical Trials/

68 randomly.ab.

69 randomi?ed.ti,ab.

70 placebo.ti,ab.

71 groups.ab.

72 "double-blind*"ti,ab.

73 "single-blind*"ti,ab.

74 RCT.ti,ab.

75 0r/67-74

76 66 and 75
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77 from 76 keep 1-101
CINAHL (EBSCOhost) S74 S60 AND S73 Dec2018: 388
(Date of most recent S73 S61 OR S62 OR S63 OR S64 OR S65 OR S66 OR S67 OR S68 OR S69 OR S70 Sep 2019: 76
search: 5 September ORS710RS72
2019)
S72 MH "Random Assignment"
S71 MH "Single-Blind Studies" or MH "Double-Blind Studies" or MH "Triple-
Blind Studies"
S70 MH "Crossover Design"
S69 MH "Factorial Design"
S68 MH "Placebos"
S67 MH "Clinical Trials"
S66 TX "multi-centre study" OR "multi-center study" OR "multicentre study"
OR "multicenter study" OR "multi-site study"
S65 TX crossover OR "cross-over"
S64 AB placebo*
S63 TXrandom*
S62 TX trial*
S61 TX "latin square"
S60 S20 AND S59
5§59 521 OR S22 OR S23 OR S24 OR S25 OR S26 OR S27 OR S28 OR S29 OR S30
OR S31 OR S32 OR S33 OR S34 OR S35 OR S36 OR S37 OR S38 OR S39 OR S40
OR S41 OR S42 OR S43 OR S44 OR S45 OR S46 OR S47 OR S48 OR S49 OR S50
OR S51 OR S52 OR S53 OR S54 OR S55 OR S56 OR S57 OR S58
S58 TX visiting animal*
S57 TX therapeutic N3 animal*
S56 TX service animal program*
S55 TX dog-assisted
S54 TX resident cat*®
S53 TX recreational horseback riding therapy
S52 TX pet N5 (therap™* or visit* or assist* or robot* or resident* or compan-
ion*®)
S51 TX pet-therap*
S50 TX pets
S49 TX Pet Human Bond*
S48 TX pet facilitated therap*
S47 TX human-animal teams
S46 TX human animal teams
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S45 TX horseback riding therap*

S44 TX horse*

S43 TX hippotherapy

S42 TX Fish tank*

S41 TX equine

S40 TX dogs

S39 TX dog

S38 TX companion animal*

S37 TX cats

S36 TX cat

S35 TX aquarium®

S34 TX aquaria

$33 TX Animal Human Bond*
S32 TX AAT

S31 TX AAI

S30 TXAAA

$29 TX animal-facilitated

$28 TX animal-assisted

$27 TX animal facilitated

$26 TX animal assisted

S25 (MH "Pets")

S24 (MH "Equine-Assisted Therapy")
$23 (MH "Human-Pet Bonding")
S22 (MH "Animal Assisted Therapy (lowa NIC)")
S21 (MH "Pet Therapy+")

S20 S1ORS2 ORS3 ORS40ORS50RS6 ORS7 ORS80ORS9ORS100R S110R
S120RS130RS14 ORS150RS16 ORS17 ORS18 ORS19

S$19 TX "major neurocognitive disorder"
S18 TX korsako*

S17 TX binswanger*

$16 TX huntington*

$15 TX creutzfeldt or jcd or cjd

S14 TX pick* N2 disease

S13 TX cerebral* N2 insufficient*

S12 TX cerebr* N2 deteriorat*
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S11 TX "benign senescent forgetfulness"
$10 TX "normal pressure hydrocephalus" and "shunt*"
S9 TX "organic brain disease" or "organic brain syndrome"
S8 TX chronic N2 cerebrovascular
S7 TX deliri*
S6 TX lewy* N2 bod*
S5 TX alzheimer*
S4 TX dement*
S3 MH "Wernicke's Encephalopathy"
S2 (MH "Delirium") or (MH "Delirium, Dementia, Amnestic, Cognitive Disor-
ders")
S1 (MH "Dementia+")
Web of Science - core TOPIC: (dement* OR alzheimer* OR "vascular cognitive impairment" OR "lew*  Dec 2018: 450
collection (ISI Web of bod*" OR CADASIL OR "cognit* impair*" OR FTD OF FTLD OR "cerebrovascular
Science) insufficienc*" OR AD OR VCI) ANDTOPIC: ("Animal Assisted" OR "animal facil- Sep 2019:78
itated" OR "animal visit" OR "visiting animal" OR CAT OR DOG OR HORSE OR
(Date of most recent "companion animal*" OR "service animal *"') AND TOPIC:(randomly OR ran-
search: 5 September domised OR randomized OR "random allocat*" OR RCT OR CCT OR "double
2019) blind*" OR "single blind*" OR "double blind*" OR "single blind*" OR trial)
LILACS (BIREME) "Animal Assisted" OR "animal facilitated" OR "animal visit" OR "visiting ani- Dec 2018:0
mal" OR "companion animal$" OR "service animal$" [Words] and alzheimer
(Date of most recent OR alzheimers OR alzheimer's OR dementia OR demenc$ [Words] and random-  Sep 2019:0
search: 5 September ly OR randomised OR randomized OR RCT OR "controlled trial" OR "double
2019) blind$" OR placebo [Words]
ClinicalTrials.gov "Animal Assisted" OR "animal facilitated" OR "animal visit" OR "visiting an- Dec 2018: 417

o ) imal" OR CAT OR DOG OR HORSE OR "companion animal*" OR "service ani-
(www.clinicaltrials.gov)  ma[*" | dementia OR alzheimers OR cognition OR cognitive

[Date of most recent
search: 5 September

Sep 2019: 16

2019]
ICTRP "Animal Assisted" OR "animal facilitated" OR "animal visit" OR "visiting ani- Dec 2018: 144
mal" OR "companion animal*" OR "service animal*" | dementia OR alzheimers

[Date of most recent OR cognition OR cognitive Sep 2019: 58

search: 5 September

2019]

TOTAL before de-duplication Dec 2018:2517
Sep 2019:493
TOTAL: 3010

TOTAL after deduplication

Dec 2018: 1879
Sep 2019: 476

TOTAL: 2355
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TOTAL after first assessment of titles and abstract by CDCIG information specialists (performed for the Dec 2018:73

first search but not the top-up search)
Sep 2019: 476

TOTAL: 549
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DIFFERENCES BETWEEN PROTOCOL AND REVIEW

In the protocol (Lai 2019), we stated that we would use Covidence for screening, selection, data collection, and risk of bias assessment.
In the review, we did not use Covidence, as the search results were retrieved by the review group Trial Search Co-ordinators and sent to
the authors team as a text file (which was not compatible with the format required by Covidence), from which screening, selection, and
data extraction were performed.
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