
patients with AD. The intervention consisted of a daily
programme of aerobic, balance and flexibility and
strength training, given to patients and caregivers.
Depression and apathy were measured using NPI and
the CSDD at 6 and 12 weeks. Online supplementary
etable 14 describes exercise therapy, outcomes and
results of the primary studies included in the reviews.

Animal-assisted therapy
One review212 performed a comprehensive literature
search in PubMed, EMBASE and PsycINFO to identify
pertinent studies that evaluated the efficacy of animal-
assisted therapy (AAT) in older patients with dementia
or other psychiatric disorders. The authors identified 23
eligible studies of which 18 recruited patients with
dementia, but only 10 studies investigated the effect of
AAT on BPSD. The design of the studies was as follows:
3 case–control and 7 repeated measures (eg, interrupted
time series analysis) studies. Overall, the authors con-
cluded that AAT may have positive influences on
patients with dementia by reducing the degree of agita-
tion and improving the amount and quality of social
interaction. However, they advocated more research
examining the issue of optimal AAI duration, frequency
of sessions and suitable target group.

Primary studies
Churchill et al213 included 28 residents of three SCUs
with dementia (25% women; mean age 83.8 years;
dementia evaluated with Bourke Dementia Rating
Scale). The authors administered pet-therapy visits
during the difficult ‘sundown’ time to examine the
effect on residents with a history of agitated ‘sundown-
ing’ behaviour. The active group was exposed to 30-min
interaction with an investigator and a dog, which amelio-
rated agitated/aggressive behaviour measured with the
Agitated Behaviours Mapping Instrument Scale.
However, the study did not report the p values. In addi-
tion, the variability in resident response over time after
the departure of the dog was not explored.
The effect of dog-based AAT was also evaluated in

another special care unit. McCabe et al214 enrolled 22
participants with dementia (women 68%; mean age
83.7, range 68–96 years). The study introduced a resi-
dent dog and agitated behaviour was measured using
the Nursing Home Behaviour Problem Scale. Data were
collected 1 week before and for the first 4 weeks after
introduction of the dog. The authors reported a signifi-
cant reduction in daytime behavioural disturbances
among residents, but not during evening shift.
In a small pilot study, Richeson215 evaluated visiting

therapy dogs in 15 residents with dementia (14 women;
age range 63–99 years; dementia MMSE mean score: 3.9;
26% with depression). The session with visiting therapy
dogs lasted 1 hour daily for 3 weeks. Agitated behaviour,
measured with the CMAI, decreased significantly after
3 weeks and increased significantly after 2 weeks washout
subsequent to the end of AAT.

Libin and Cohen-Mansfield216 assessed the efficacy of
a robotic cat (NeCoRo) and a soft toy cat in reducing
agitated behaviour in nine women with moderate
dementia in nursing homes. The intervention consisted
of two, 10-min interactive sessions on different days. The
robotic cat produced a significant increase in pleasure
and interest, but did not reduce agitation. Conversely,
the soft toy cat significantly reduced agitation.
Motomura et al217 included 8 women (mean age

84.8 years) residing in a nursing home and evaluated
the efficacy of AAT, consisting of two dogs visiting for
1 hour, over four consecutive days, to reduce apathy or
irritability. The outcomes were measured using the
Geriatric Depression Scale, Physical Self-Maintenance
Scale and MMSE. The intervention did not show any sig-
nificant change on any of the outcomes evaluated.
Sellers et al218 included four residents with dementia to

evaluate the efficacy of a visiting dog. Agitation was mea-
sured with the Agitated Behaviours Mapping Instrument
and Social Behaviour Observation Checklist. The authors
reported that the intervention reduced agitated behav-
iour during treatment and increased observed social
behaviour, but data and p values were not reported.

Dining room environment
Two small (n=38) pre-post studies included in Whear’s
review85examined the effect of improved lighting and
table-setting contrast in a dining room environment.
One study219 (Brush 2002; n=25) found a positive effect
on problem behaviours using the Meal Assistance
Screening Tool, while the other study220 found a statisti-
cally significant reduction in daily agitation.

Special care units
In a Cochrane review, Lai 2009 (AMSTAR=8) examined
SCUs for dementia individuals with behavioural pro-
blems. SCUs are characterised by trained staff, special
care programmes, an altered physical environment and
involvement of families. This SR included one
quasi-experimental study and seven observational studies
(six prospective cohort studies and one prospective case–
controlled study). The absence of randomised trials is
likely a consequence of important practical and ethical
issues in applying this methodology in older participants
with dementia and behavioural problems. Only one case-
controlled study evaluated agitation and used NPI and
CMAI to measure the outcome in 65 participants with
dementia.221 The results showed no significant changes
in outcomes at 3 months; however, there were small, but
significant improvements in the NPI score in favour of
the SCU group at 6 months (WMD −4.30 (95% CI −7.22
to −1.38), 12 months (WMD −4.30 (95% CI −7.22 to
−1.38)) and 18 months (WMD −5.40 (95% CI −9.16 to
−1.65)). The same study also evaluated the effect of SCU
on mood at 3 months, and the results showed a small sig-
nificant effect in favour of SCU (WMD −6.30 (95% CI
−7.88 to −4.72)).221
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DISCUSSION
Given the well-known negative side effects of commonly
prescribed drugs to control behavioural disturbances
(BPSD) in patients with dementia, non-pharmacological
interventions have gained increasing attention in recent
years as an alternative first-line approach to treat BPSD.
This overview addresses the evidence supporting the effi-
cacy of these interventions in community and residential
care settings. We identified a number of SRs, which
often focused on single interventions although, in
several instances, multicomponent interventions were
also examined. With the present study, using the
primary studies included in the SRs, we have created a
compendium of the types of non-pharmacological inter-
ventions, including the component of each single inter-
vention, the dosage (when available) and the duration
of the treatment.
In the absence of a validated taxonomy, we categorised

the interventions according to the following classifica-
tion: sensory stimulation interventions; cognitive/
emotion-oriented interventions; behaviour management
techniques (further subdivided according to the recipi-
ent of the intervention, ie, the person with dementia,
the caregiver or the staff); multicomponent interven-
tions and other interventions, such as exercise and
animal-assisted therapies.
Among sensory simulation interventions, the only

convincingly effective intervention for reducing behav-
ioural symptoms (specifically agitation and aggressive
behaviour) was music therapy. According to the most
comprehensive review of music therapy, this treatment
also reduced anxiety. However, the evidence supporting
the effectiveness of music therapy was limited by mod-
erate, but significant, heterogeneity, probably related to
the variability of the intervention (eg, type of music,
active involvement, such as singing/playing a musical
instrument and dancing, or passive involvement, such
as listening) and the heterogeneity of the patient popu-
lation in terms of the severity of dementia and the
type of dementia. The efficacy of aromatherapy and
massage therapy, both associated with conflicting
results, remains unknown. Light therapy and SMST
therapy did not show any noteworthy effect for clinical
practice.
The body of evidence concerning cognitive/emotion-

oriented interventions, which include reminiscence therapy,
SPT and validation therapy, had important methodological
limitations. The quality of the primary studies was low, as
reported by the review authors, and the sample size of
the studies was not powered to detect statistically signifi-
cant effects. Even when it was possible to combine
studies in a meta-analysis, for example, for SPT, the
pooled estimated effect was not statistically significant.
Added to these shortcomings was the variability in the
length and type of the interventions and the multitude
of outcomes measured. Overall, convincing evidence
supporting the effectiveness of these psychological inter-
ventions was lacking.

The most frequently assessed intervention in several
trials was behavioural management techniques. The ele-
ments in this type of intervention included behavioural
or cognitive–behavioural therapy, functional analysis of
specific behaviour, individualised behavioural reinforce-
ment strategies, communication training and other ther-
apies, such as habit training, progressive muscle
relaxation and token economies.31 The body of evidence
supporting the effectiveness of behavioural management
techniques includes positive and negative studies.
Among the types of behavioural management techni-
ques which aimed to enhance communication skills,
formal caregiver training and dementia mapping pro-
vided in residential care were found to be effective at
reducing agitation. The evidence was convincing when
the intervention was supervised by healthcare profes-
sionals, with the effectiveness possibly persisting for
3–6 months.
There is some evidence that multicomponent inter-

ventions that use a comprehensive, integrated multidis-
ciplinary approach combining medical, psychiatric and
nursing interventions can reduce severe behavioural pro-
blems in nursing home patients.
Other interventions such as animal-assisted and exer-

cise therapy did not show any convincing effect on any
BPSD.

Strengths of this overview
The present overview represents a substantial update of
a previous overview,31 using a search strategy launched
in 2009, that provided a comprehensive synthesis of the
evidence about non-pharmacological interventions on
BPSD. We systematically searched reviews available in
four electronic databases and systematically collected the
evidence regarding non-pharmacological interventions
for the treatment of behavioural disturbances in patients
with dementia. To allow the identification of SRs of all
potential non-pharmacological interventions, we used a
highly sensitive search strategy by avoiding the inclusion
of any specific name of non-pharmacological interven-
tions. We also assessed the methodological quality of the
reviews using the AMSTAR criteria. Another strength of
the present overview was the adoption of a systematic
and transparent method, and the use of duplicate, inde-
pendent reviewers who performed the phases of study
selection, data abstraction and data interpretation
separately.38

Limitations of the interpretation of the results
Overall, the SRs had a number of methodological limita-
tions that could have affected the confidence in the
reported results. First, the heterogeneity of the types
and characteristics of the interventions, even within the
same class of non-pharmacological interventions, was
the most significant problem that emerged from the
present study. One implication is that there are serious
methodological issues that question the correctness, in
our opinion, of combining studies in a meta-analysis, as
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some authors have previously performed. Moreover, in
some studies, the description of the interventions is too
vague to allow a complete understanding of what was
actually performed. In addition, even in cases in which
the intervention is well characterised, the dosage of the
intervention, and the means used for its delivery, varied
considerably. For example, in the case of music therapy,
music interventions such as listening to music via head-
phones, based on participants’ musical preferences,87

differed from listening, playing percussion instruments,
singing, movement or dance86 and was observed across
all nine trials combined in the meta-analysis. In the case
of aromatherapy, there were several essential oils that
were used in the primary studies, but in some instances,
even when similar components were used (eg, Melissa
essential oil), the mode of administration differed
among trials. Similarly, there was great variation in the
intensity (from 2500 to 10 000 lux), duration (1–
9 hours), frequency of exposure (10 days to 10 weeks)
and type of device used (Dawn-Dusk Simulator222),
when light therapy was investigated for behavioural pro-
blems in dementia.
The variation in the characteristics of the interven-

tions was particularly pronounced in the trials ascribed
to behavioural management techniques. The trials used
different conceptual frameworks, and sometimes broad
and quite generic descriptions, to describe the interven-
tions that at times were difficult to interpret and which
influenced the content and quality of evidence of the
SRs. In this area, it is therefore difficult to produce a
satisfactory classification, which implies that different
SRs did not consider the same group of studies, even
when they clearly investigated non-pharmacological
interventions specifically designed to improve behav-
ioural management.
Finally, the arbitrary age cut-off of the patients (more

than 60 years of age) and the exclusion of reviews pub-
lished before 2009 constitute other limitations of the
present overview. We did not evaluate the methodo-
logical quality of the primary studies included in the
reviews, as this will be the scope of our next publication,
in which we will apply the GRADE criteria.38

CONCLUSION
This overview succeeded in providing a complete and
up-to-date compendium of non-pharmacological inter-
ventions in older people with dementia, using recently
published SRs and meta-analyses. The most promising
treatments appeared to be music therapy and some
behavioural management techniques, particularly
those involving caregiver-oriented and staff-oriented
interventions. Despite the considerable number of
published articles included in this overview, the evi-
dence supporting the efficacy of non-pharmacological
interventions is limited due to methodological quality
and sample size and to the presence of important var-
iations in the taxonomy of the non-pharmacological

interventions, the outcomes assessed and the tools
used to evaluate the outcomes.
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The authors would like to thank dr. Reisberg and colleagues for their appreciation 
and for their valuable comments our manuscript. Reisberg and colleagues correctly 
noticed the discrepancy in presentation of the categorization of the non-pharmaco-
logical intervention between the main text and the abstract. The authors would like to 
underline that the categorization of the interventions in the main text is the correct 
one and therefore the results in the abstract should be modified as follows:

38 SRs and 129 primary studies were identified, comprising the following categories of 
non-pharmacological interventions: (1) sensory stimulation interventions (25 SRs, 66 
primary studies) that encompassed: shiatsu and acupressure, aromatherapy, massage/
touch therapy, light therapy, sensory garden and horticultural activities, music/dance 
therapy, dance therapy, snoezelen multisensory stimulation therapy, transcutaneous 
electrical nerve stimulation; (2) cognitive/emotion-oriented interventions (13 SRs; 26 
primary studies) that included cognitive stimulation, reminiscence therapy, validation 
therapy, simulated presence therapy; (3) behaviour management techniques (6 SRs; 
22 primary studies); (4) Multicomponent interventions (3 SR; four primary studies); 
(5) other therapies (5 SRs, 15 primary studies) comprising exercise therapy, animal-as-
sisted therapy, special care unit and dining room environment-based interventions.

Please note that the numbers provided are absolute numbers and the following 
reviews can fall in different categories as they considered different types of non-phar-
macological interventions and thus explain any discrepancy in numbers: Seitz 20121 
that considered aromatherapy, light therapy, music/dance therapy, snoelzen therapy, 
and reminiscence therapy; O'Neil 20112 that considered snoelzen, behavioural 
management techniques; Chaudhury 20133 that considered light therapy and the 
role of physical environment in supporting person-centred dining in LTC; and Whear 
20144 that examined the effect of improved lighting and table-setting contrast in a 
dining room environment. In addition, two primary studies fell in two different catego-
ries: Proctor 19995 was in reviews that dealt with behavioural management techniques 
(BMT) and one review that, within the multicomponent interventions, examined the 
combined effect of BMT with educational intervention; and Teri 20036 was considered 
in the BMT reviews and the exercise-based reviews.

In addition, the authors want to point out the following minor corrections in the 
main text: page 17 under the paragraph on Behavioural management techniques it 
should read ‘One review of reviews and five SRs’ instead of ‘One overview of reviews 
and four SRs’.

page 21, the authors missed describing the seventh study with repeated measures 
design: “In the a small repeated measures study Mossello et al, evaluated the effect of 
animal assisted therapy in ten patients attending an Alzheimer Day Care Centre. The 
design consisted in 2 weeks' pre-intervention, 3 weeks' control activity with plush dogs, 
and 3 weeks' animal assisted therapy. NPI was used to assess BPSD and CMAI to assess 
mood; both outcomes remained unchanged across the study. Anxiety measured with 
NPI decreased during animal assisted therapy (p=0.04)7’.
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