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Alzheimer’s disease (AD) and
other forms of neurodegenera-

tive dementia are of growing con-
cern in the medical field due to their
increased prevalence in the elderly.
The pharmacological interventions
currently available have limited
ability to improve dementia symp-
toms (cognition, function, behav-
ioral) and quality of life (QoL).

Therefore, there has been a growing
interest in non-pharmacologic ap -
proaches, alone or in combination,
with pharmacotherapy. Several ther-
apies have been suggested to help
prevent or manage AD, and those
discussed in this article include:
• cognitive-based therapies;
• psychosocial therapies; 
• movement therapy; and
• sensorial therapy. 

These therapies may be imple-
mented in a variety of settings, rang-
ing from the patient’s own home to
institutions, as well as individually or
in a group setting. However, the
rationale for their use and efficacy is
still an issue. Thus, this paper pres-
ents a brief evidence-based review of
the efficacy of non-pharmacologic
interventions in dementia prevention
and management in cognitively
impaired and healthy older adults. 

Cognitive-based Interventions
Cognitive interventions rely on the
plasticity hypothesis, which theo-
rizes the brain may be able to achieve
new or regain lost functions by trans-
forming its constituent elements
and/or internal connectivity network

according to environmental con-
straints.1 Given this hypothesis, a
certain number of environmental
interventions, including cognitive
interventions, could have an effect on
the brain of a patient with AD. 

The most frequently proposed
non-pharmacologic strategies to
implement during the early stages of
dementia are cognitive training
—“re training” or “remediation”—
and cognitive rehabilitation. Cogni -
tive training and rehabilitation
should be distinguished from cogni-
tive stimulation and reality orienta-
tion (which involves the engagement
of patients with AD in a range of
activities and discussions that are
typically conducted in groups).
These non-pharmacologic approa ch-
es to demen tia are based on the exe-
cution of various cognitive exercises,
but it can be difficult to classify inter-
ventions in these categories due to a
lack of clear reporting. 

Cognitive training. The aim of
cognitive training is to improve
memory and cognitive functioning.
Considered as a set of standardized
tasks, cognitive functions include
verbal memory, verbal fluency, atten-
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tion, comprehension, language and
executive functions. The training of
these tasks can be implemented in
various settings or formats, such as
individual or group sessions, pencil-
and-paper or computer-based exer-
cises. The training sessions can vary
in frequency, duration, difficulty lev-
els and scope (some interventions are
very specific, while others are more
multimodal) depending on the sub-
jects’ level of ability.2

Cognitive rehabilitation is a more
complex approach, defined as the use
of “any intervention strategy intended

to enable patients, and their families,
to live with, manage, bypass, reduce
or come to terms with deficits precip-
itated by injury to the brain.”3 It is an
individualized therapeutic approach
which relies on the identification of
individual needs and goals, develop-
ing the best strategies to compensate
for the patient’s impairment. The goal
of cognitive rehabilitation is to
enhance performance in everyday life
and improve functioning in the every-
day context, rather than on cognitive
tests or tasks, and to capitalize on
intact domains to help maintain cog-

nition and prevent or delay decline.2

A 2007 Cochrane review exam-
ined the efficacy of cognitive rehabil-
itation/training in patients with early
stage AD and/or vascular dementia in
five domains from nine RCTs—par-
ticipant scores on cognitive screen-
ing measures, neuropsychological
tests, self-reported functioning,
infor mant reports on participant
functioning and reactions to memory
and behavior. Despite some positive
results observed in certain cognitive
domains, there were no significant
differences between cognitive train-
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Table 1

Recent RCTs in Cognitive Training in Healthy Older Adults 

Author Population Type of CST Frequency/Length Results

Mahncke, Community- Experimental 60 min/day, • Significant improvements in 
200616 dwelling computer-based 5 days/wk for assessments directly related to the 

U.S. adults training (ET) 8-10 wks training tasks and significant 
> 60 years vs. generalization of improvements non-
of age Active computer-based related standardized neuropsy-
(n = 182) control (AC) chological measures of memory 

vs. (effect size of 0.25) were documented
No contact control in the group using the training 

program
• Memory enhancement sustained 

after a 3-month no-contact follow-up
period

Valentjin, Community- Collective memory Weekly 2-hr • Collective training group reported 
200517 dwelling adults training  sessions for 8 wks more stability in memory 

> 55 years of vs. functioning, fewer feelings of anxiety 
age with Individual and stress regarding memory 
subjective memory training functioning, and objective memory
memory vs. improvement
complaints Control group • Improved recall of a previously 
(n = 139) learned word list in the collective 

training group
• Fewer feelings of anxiety and stress 

in relation to memory functioning in 
individual training group 

Willis, Older adults recrui- Memory training   6 wk intervention • Cognitive training improved the 
200618 ted from senior vs. (10 sessions) followed specific targeted cognitive trained 

housing, community Reasoning training  by a 4 session booster abilities (self-reported) with a 
centers and vs.   training at 11 and sustained benefit of 5 years
hospitals/clinics Speed of processing 35 months • Only reasoning training resulted in 
from 6 U.S. cities training less functional decline in 
(n = 2,832) vs. self-reported instrumental ADLs

Control group
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ing and control groups in any of the
studied domains.4-13 However, the
authors suggested that some gains
brought about by this type of inter-
vention may not be captured ade-
quately by the outcomes chosen for
the trials (i.e., use of neuropsycholog-
ical tests rather than specific effects
on target skills) or due to the absence
of standardized outcomes. No con-
clusions could be drawn about the
efficacy of cognitive rehabilitation
interventions due to the lack of ran-
domized control trials (RCTs), and
no significant negative effect was
noted, despite previous suggestion of
deleterious effects on mood.14

Since this review, a study by
Bottino et al examining the efficacy
of cognitive rehabilitation combined
with caregiver support and use of
cholinesterase inhibitors (ChEIs;
e.g., rivastigmine and donepezil) in
patients with mild AD reported a sig-
nificant improvement in Mini-mental
State Examination (MMSE) scores
and backward digit span scores in
favor of the intervention group.15

No significant benefits have been
demonstrated from cognitive inter-
ventions in dementia. This result
should be taken with caution given
the low level of available evidence.

Three recent RCTs considered the
effects of cognitive training on cogni-
tive function in the elderly 
(Table 1).16-18 These three trials found
cognitive training to have a beneficial
effect on cognition, especially in the
cognitive domains directly related to
the intervention.16-18 Further, a recent
meta-analysis of RCTs reviewed the
evidence for the effects of discrete
cognitive exercise training regimen on
longitudinal (> three months) post-

training neuropsychological perform-
ance in healthy older adults.19 The
meta-analysis of the seven RCTs
included revealed positive results,
with a strong effect size for cognitive
exercise interventions compared with
wait-and-see control conditions.
RCTs with extended follow-up 
(> two years) did not produce lower
effect size estimates than others.
However, the results of these tests are
difficult to extrapolate to everyday
function or dementia prevention. 

The evidence for cognitive exer-
cise training in healthy older adults
suggests persistent protective effects
on longitudinal cognitive perform-
ance. This type of intervention
appears promising so far, but needs
to be confirmed in further research.
The application of these benefits in
everyday life situations should be
better studied. 

Cognitive stimulation. In this ther-
apy, patients engage in a range of
activities and discussions (usually in a
group setting) to enhance cognitive
and social functioning.2 This approach
is based on the hypothesis that a lack
of cognitive activity accelerates cogni-
tive decline in normal aging adults and
patients with dementia.20,21

Reality orientation is a type of
cognitive stimulation22 developed in
the late 1950s in the U.S. to improve
the QoL of confused elderly people.
Basic orientation information related
to time, place and persons is offered
to the patient using various materials
(i.e., calendars, word-letter games,
puzzles), mostly during collective
sessions. A board presenting, for
example, the name and location of
the unit, the day, date, weather and
current events can be created. This

therapy is based on the idea that ori-
entation impairment hinders a
patient’s functioning. By providing a
better understanding of the patient’s
surroundings, their sense of control
and self-esteem can be improved
during specific sessions or in a con-
tinuous manner all day long. This
particular approach has been criti-
cized, however, due to the belief that
its implementation is too mechanical,
lacking a sensitive or respectful man-
ner, and may have a possible nega-
tive impact on the patient’s well-
being, outweighing any small cogni-
tive improvements.23,24 More over,
the clinical significance of the
improvements observed is debatable:
the patient with dementia might now
know what day of the week it is, but
would this have any meaningful
impact on this patient’s life? Is time
orientation sufficiently efficient in
demented patients to justify such
effort? Patients with dementia suffer
from limitations in basic activities of
daily living (ADLs), which are more
relevant than disorientation. Such
criticisms have led the American
Psychiatric Associa tion (APA) to
draft recommendations, cautioning
healthcare providers about the use of
this type of therapy.25

No Cochrane review has assessed
the efficacy of cognitive stimulation
therapy, but the authors of a now with-
drawn Cochrane meta-analysis26 con-
cluded that there were significant
effects in favor of reality orientation
therapy in cognitive and behavioral
outcomes; the sustained benefits of
this strategy remain unknown.20,27-31

Also, the authors raised a number of
methodological limitations, inclu ding
the heterogeneity of the interventions
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proposed in the different studies.
Since the publication of this review,
other trials have been published, and
their results are listed in Table 2.32-35 

There is some limited evidence in
favor of reality orientation therapy in
dementia, but further research is
required to define the optimal modal-
ities and the long-term effect of this
strategy. 

Psychosocial Therapy
Psychosocial therapy is an interven-
tion that is intended to enhance self-
esteem, well-being and social or
communication skills, and to stimu-
late residual memory skills or
decrease behavioral disturbances.

Reminiscence therapy is one of
the most popular psychosocial inter-

ventions in dementia care. Intro -
duced in the 1980s, this approach is
based on evocation and discussion
with another person or group of peo-
ple known to the patient about past
activities, events and experiences,
and usually using a variety of sup-
ports (e.g., photos, past personal
familiar belongings, music and
archive sound). Contrary to individ-
ual therapy carried out in one-to-one
settings, it is usually performed dur-
ing general reminiscence group ses-
sions involving several patients, but
individualized reminiscence approa -
ches also exist. The patients’ families
and relatives are invited to attend the
sessions, with caregivers often
actively involved in the preparation
of a session by choosing the memo-

ries and associated material. The
content and goals (related to patient
or caregiver) vary. As the recall of
some memories can be traumatic or
stressful, potential deleterious effects
should be carefully assessed.

Very few RCTs have assessed
reminiscence strategies in dementia.
A Cochrane meta-analysis per-
formed in 2005 among five small
RCTs or quasi-randomized studies
concluded that reminiscence therapy
presented significant improvements
in cognition and depressive symp-
toms as compared to “no treatment”
and “social contact” control condi-
tions (limited to biographic memo-
ry).27,36-40 The effect was sustained
for four to six weeks after cessation
of the intervention. Behavioral func-

Table 2

Recent RCTs in Cognitive Stimulation Therapy in Dementia

Author Population Type of CST Frequency/Length Results

Onder, Donepezil-treated Home-based reality  30-min sessions • Significant improvements on the  
200532 AD patients  orientation program 3 days/wk MMSE scale, ADAS-Cog  

(MMSE 14-27) administered by the for 25 wks • No effect on behavior 
(n = 156) caregiver

vs. 
No treatment

Spector, Demented patients Reality orientation  2-weekly, 45-min • Significant improvements on the  
200333,34 (n = 201) and cognitive sessions for 7 wks MMSE scale, ADAS-Cog and QoL-AD

stimulation • No effect on behavior 
vs. • Cost-effective (i.e., cost did not differ
Control group between groups)

Tarraga, Mild AD subjects Interactive multimedia Internet-based system: • Greater improvement on ADAS-Cog
200535 treated with ChEIs internet-based system 3 weekly, 20-min  and MMSE with multimedia internet-  

(n = 46) associated with sessions for 24 wks based system associated with 
integrated psychosti- integrated psychostimulation
mulation program   Integrated psycho-  or integrated psychostimulation
(8 hrs/day) and ChEIs  stimulation program: program alone, as compared to 
vs.  8 hrs/day for 24 wks ChEIs alone
Interactive multimedia 
internet-based system
and ChEIs
vs. 
ChEIs
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tion was improved at the end of the
intervention period. No harmful
effects were identified on the out-
come measures reported. Only one
trial compared reminiscence therapy
with a social contact comparison
group, and found no significant dif-
ferences for behavioral, communica-
tion and well-being outcomes, but
showed a beneficial effect of remi-
niscence therapy on cognition.38 

Several trials have been conducted
since this review, but there is still an
urgent need for more well-designed
trials with robust conclusions. Haslam
et al compared group reminiscence
and individual reminiscence activities
vs. a group control activity, and con-
cluded that there were significant
improvements in cognitive and well-
being in the reminiscence group
only.41 However, in a methodological-
ly sound study by Ito et al, the authors
did not find any significant improve-
ment in primary outcomes (i.e., cogni-
tive function and behavioral activities)
in the studied reminiscence therapy
group where patients had been diag-
nosed with vascular dementia.42

In their study, Wang et al assessed
group reminiscence therapy (eight
weekly sessions) in cognitively
impaired elderly people on the pro-
gression of cognitive impairment
(MMSE); mood (Geria tric Depres -
sion Scale short form [GDS-SF]);
and the Cornell Scale for Depression
in Dementia (CSDD).43 The authors
reported a significant improvement in
cognitive function and affective func-
tion as measured by MMSE and
CSDD. 

There is, however, little evidence
for the use of reminiscence therapy.
The number of trials remains very

low and their quality is often poor.
Further, if they are performed, any
deleterious effects should also be bet-
ter reported. 

We are still waiting for the results
of ongoing trials, including trials of a
multi-centre, pragmatic RCT per-
formed by Woods et al assessing joint
reminiscence groups for people with
dementia and their family caregivers
on QoL and caregivers’ mental health
(General Health Question naire-28
[GHQ-28]).44

Validation therapy. Communi-
ca tion issues are particularly incon-
venient and usually increase as
dementia progresses. Validation ther-
apy was developed by Feil in the
1970s to treat patients with cognitive
impairments, and then was used for
dementia;45 this therapy can be used
regardless of dementia severity. The
aims of this therapy are to promote
communication with the demented
subject and stimulate remaining
communication skills. This approach
can only be offered by trained staff as
it relies on the identification and
comprehension of the patient’ feel-
ings, and their acceptance and valida-
tion by verbal and non-verbal com-
munication tools.46 Of note, valida-
tion therapy theory and techniques
have been criticized.47

A 2005 Cochrane review assessed
validation therapy in dementia,48 but
could not perform a meta-analysis
due to the large heterogeneity
observed between the included
RCTs.49-51 No difference was
observed on cognitive or functional
decline in any of the 3 included trials.
One trial49 demonstrated significant
improvements in behavior as com-
pared to usual care, and another in

depression vs. social contact.51 These
results had a limited level of evi-
dence, and the authors concluded
that the benefits observed “might
simply reflect changes resulting from
any structured group activity or from
extra attention given to individuals.” 

Since this review, no other
methodologically sound large-scale
RCT of validation therapy has been
conducted. Two trials have assessed
the effects of emotion-oriented care,
a combination of reminiscence and
validation therapy. One failed to
provide evidence for significant effi-
cacy on behavioral outcomes.52 The
second demonstrated an improve-
ment in emotional balance (less
anxiety) and self-image (less dissat-
isfaction) in mild-to-moderate AD
residents in nursing homes, as com-
pared to usual care.53

The very limited information
from RCTs is insufficient to draw
any reliable conclusion about the
efficacy of validation therapy in
dementia. Further research should
aim to address this issue.

Sensory Therapy 
Various sensory therapies have been
developed in dementia, including
aromatherapy, music therapy, light
therapy and Snoezelen therapy. They
are discussed below. 

Aromatherapy is defined as the
use of pure essential oils from fra-
grant plants and can be presented in
various forms (oil burners, bath
water, massage). Due to its perceived
safety profile, great interest has been
placed on aromatherapy. Based on
this therapy’s supposed properties of
relaxation and pain relief, the appli-
cation of this therapy in demented
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subjects with impaired language
function, confusion and limited ver-
bal interaction capabilities could be
interesting, and help improve QoL or
reduce behavioral and psychological
symptoms of dementia (BPSD). It is
claimed to reduce behavior distur-
bances, promote sleep, and stimulate
motivational behavior. 

A 2008 Cochrane review investi-
gated the efficacy of aromatherapy in
cognition, function, behavior, QoL
and relaxation in patients with demen-
tia among four RCTs.54-58 Again, a
meta-analysis was not possible (inad-
equate data format) and the only
trial55 allowing analysis showed a sig-
nificant treatment effect in favor of a

four-week aromatherapy interven-
tion on agitation and neuropsychi-
atric symptoms. The results should
be taken with caution given the
methodological limitations of the
trial (i.e., concomitant psychotropics
and changes in prescription were
allowed). Other trials reported con-
flicting results, but a cross-over trial56

showed a beneficial effect of lavender
oil vs. odorless sunflower oil on agita-
tion (however this design is not the
most appropriate in chronic disease),
while another found no significant
benefit.58

Aromatherapy has many methods
of delivery/application. When applied
through massage, the role of aro-
matherapy itself should be distin-
guished from the role of massage.
This point is particularly important

since massage might be beneficial in
agitation, as has been shown by a
Cochrane review assessing regular
massage, therapies focused on finger
pressure and therapeutic touch.59-61

Theoretical models to explain the
benefits of massage include the reas-
suring influence of massage as a way
to “stay in touch” when verbal com-
munication is altered.

Despite the results of the recent
studies noted above, there is still
insufficient data to enable conclu-
sions to be drawn about the efficacy
of aromatherapy in the treatment of
patients with dementia; further inves-
tigations are needed. A large variety
of essential oils and combinations are

available and should be better
explored and compared, as well as
the modes and frequency of delivery,
dosage and duration. 

Music therapy is defined as the
use of music and/or musical elements
(i.e., voice, sound, rhythm) by a qual-
ified music therapist, as part of activ-
ity sessions or at certain times of day
(e.g., meal times, bath time). This
non-pharmacologic approach is
believed to promote non-verbal com-
munication, relationships, learning,
expression and any other relevant
objectives allowing the satisfaction of
physical, emotional, social or cogni-
tive needs. The goals of this therapy
are to:
• stimulate abilities and social

interactions;
• cope with emotional problems;

• increase QoL; and/or 
• decrease behavioral disturbances,

especially when language is no
longer possible. 
Music therapy can be delivered

on an individual or group basis, and
may be active or receptive, depend-
ing on whether or not the subjects are
involved in the music creation.

A Cochrane review published in
2006 assessed the effect of a mini-
mum of five sessions of music thera-
py in the treatment of behavioral,
social, cognitive and emotional prob-
lems in dementia.62-68 However, a
large number of limitations were
noted, and a meta-analysis could not
be conducted among the five RCTs
due to the poor-quality reporting and
frequently inadequate data analysis
(baseline measure and correlated
measures not taken into account).63-68

Several RCTs have been conduct-
ed since this Cochrane review. Raglio
et al assessed music therapy vs. edu-
cation support or entertainment activ-
ities on BPSD, and found a significant
decrease in the Neuropsychiatric
Inventory (NPI) score in the experi-
mental group until four weeks after
intervention cessation.69 A cross-over
RCT by Holmes et al reported a ben-
eficial effect on apathy in AD patients,
with greater engagement during live
music therapy as compared to pre-
recorded music therapy or silent ses-
sions.70 More recently, Guetin et al
assessed the effects of music therapy
compared to control sessions on anxi-
ety and depression among mild-to-
moderate AD patients in nursing
homes.71 Significant improvements
were noted in anxiety and depression
for up to eight weeks after the discon-
tinuation of music therapy.

Psychosocial therapy is an intervention that is intended 
to enhance self-esteem, well-being and social or
communication skills, and to stimulate residual 
memory skills or decrease behavioral disturbances.
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The quality of music therapy
RCTs has been poor. There is insuf-
ficient evidence for any useful and
firm conclusion of potential benefit
of music therapy, given the method-
ological limitations of the currently
available studies. Further well-con-
ducted trials are required. One future
cross-over trial will assess the effica-
cy of music therapy (Thai traditional
music) in 60 demented subjects on
depression, ADL, behavior and sleep
quality over four weeks after a one-
month intervention.

Light therapy was initially devel-
oped for mood disorders, and circa-
dian disturbances. It has been sug-
gested that, in dementia, daytime
somnolence, nocturnal wakefulness
or agitation could be brought about
by degenerative changes to the circa-
dian rhythm and could be susceptible
to improvement through light thera-
py. Light therapy consists of daily
light exposure near the visual field,
miming bright natural light. The
intensities and duration of light ther-
apy are not clearly defined but usual-
ly range from two to 10,000 lux dur-
ing 30 to 120 minutes.

A 2009 Cochrane review assessed
the evidence for light therapy in man-
aging cognitive, sleep, functional,
behavioral, or psychiatric distur-
bances associated with dementia.72

Eight trials were included. The inter-
ventions studied vary in terms of:
• amount of exposure (e.g., the

Brite Light Box©, requiring
patients to sit in front of the box,
vs. less invasive and demanding
exposures through diffusers, at a
distance from the patient); 

• session duration and frequency;
• time of the session (morning,

afternoon, evening); and
• overall treatment duration.73-82

Despite bright-light therapy
being found to have a positive effect
on functional limitations after six
weeks of intervention in the highest-
quality trial,82 no beneficial effect
was observed for any outcome in the
meta-analysis, possibly due to an
insufficient sample size and hetero-
geneity in the study populations
(dementia type and severity).

Since this review, another RCT
assessed the effects of bright light
therapy on agitation and sleep in peo-
ple with dementia. The authors
reported an improvement in sleep,
but could not demonstrate any reduc-
tion in agitation in people receiving
active treatment.83 

Despite these results, there is no
strong evidence to support any value
of light therapy in dementia. Further
research is required to determine
whether light therapy is effective and,
if so, to further define the best types
of exposure (i.e., lux, session and
intervention durations, time of day).
We are still eagerly awaiting the
results of a two-year study assessing
bright-light therapy on depressive
symptoms and sleep wake symptoms
among subjects with early AD, mild
cognitive impairment (MCI) and sub-
jective memory complaints.84

Snoezelen therapy, or multi-
sensory stimulation, was introduced
in the Netherlands in the late 1970s
for patients with intellectual and
learning disabilities. This therapy is
based on the stimulation of sight,
hearing, touch, taste and smell,
through the use of light, tactile sur-
faces, music and essential oils. It is
believed to be beneficial to place

patients with reduced cognitive skills
and communication abilities in less
cognitively demanding environments
and stimulate their residual sensori-
motor abilities. Snoezelen is often
used to improve behavior distur-
bances and mood, or to enhance com-
munication. These patients are usual-
ly placed in a closed area, reproduc-
ing a pleasant, relaxing and safe
atmosphere, with programs frequent-
ly based on two or more 30- to 60-
minute sessions per week, for six to
eight weeks. Various clinical applica-
tions do exist (i.e., form, nature, prin-
ciples and procedures); Snoezelen
assessment remains complex.

A 2008 Cochrane review exam-
ined two trials which assessed the
short- and long-term effects of
Snoezelen therapy on behavior, mood
and communication in patients with
moderate-to-severe dementia, but
could not be pooled.85 The first trial
was based on eight one-to-one 30-
minute Snoezelen sessions twice a
week and assessed the effect on
behavior, mood and cognition in 136
demented subjects.86 The second was
a clustered RCT conducted among
125 demented patients in a nursing
home, and assessed daily integrated
Snoezelen care offered for 15 months
by certified nursing assistants.87 The
latter trial suggested an immediate
beneficial effect in maladaptive
behavior, mood, and interaction, but
these benefits concerned instrument
subscales rather than overall perform-
ance in mood or behavior. Finally,
both trials were considered of inade-
quate methodological quality for the
review, which concluded that there
were no significant short- or long-
term effects on cognition, behavior,



mood or communication/interaction.
One 12-week single-blind pilot

study has since been conducted, test-
ing the effects of Snoezelen therapy
in dementia on daily observation
scales or the Clinical Global

Impression Improvement (CGI-I).
The authors reported a dose-effect
improvement on CGI-I, which was
sustained for 12 weeks after discon-
tinuation of the sessions.88

However, the available evidence

is still insufficient to conclude as to
the efficacy of Snoezelen therapy in
the management of maladaptive
behavior, mood, interaction and
communication in dementia. Further,
more rigorous RCTs are needed.
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Table 3

Recent RCTs Assessing Physical Exercise in Dementia 

Author Population Intervention Frequency/Length Results

Kemoun, AD subjects Physical activity 3-weekly 1-hr Significant improvement on overall
2010104 (MMSE < 23),  program (walking,  sessions for Rapid Evaluation of Cognitive Functions 

able to walk exercises, 15 wks score (ERFC French version)  
10 m without equilibrium, and   and on walking efficiency (walking 
technical assistance endurance) speed and stride length)
(n = 31) vs.

No physical activity

Eggermont,Nursing-home Physical activity  30-min sessions, No significant effects of intervention 
2009105 residents with program (walking) 5 days/wk, for on cognitive function (memory 

moderate dementia vs. 6 wks domain, executive function domain 
(n = 97) Social visits and total cognition domain) 

Steinberg, Patients with AD Home-based exercise  N/A • Good adherence to the exercise
2009106 (n = 27) intervention delivered program 

by the caregiver • Trend for improvement on hand 
vs. function and lower extremity 
Home safety   strength (primary outcomes)
assessment tool • Trend for worse depression and 

lower QoL ratings (secondary 
outcomes)

Santana- Patients with AD Exercise training  12 wks Significant improvements in upper 
Sosa, (n = 16) program (resistance, and lower body muscle strength and  
2008107 flexibility, joint flexibility, agility and dynamic balance,

mobility, and and endurance fitness (using the 
balance/coordination Senior Fitness test), gait and balance 
exercise) abilities (Tinetti scale) and in the 
vs. ability to perform ADLs independently
Control group (Katz and Barthel scores)

Williams, Nursing-home Individualized   30-min sessions, Greater benefit in exercise group on 
2008108 residents with comprehensive 5 days/wk, for depression (CSDD)  

moderate-to-severe exercise  16 wks 
AD routine sessions  
(n = 45) (strength, balance and   

flexibility, walking)
vs.
Supervised walking
vs.
Social conversation



Movement Therapy
Physical activity can be used in a
wide variety of target populations,
including healthy aging adults and
patients with dementia, even in severe
stages, using passive movements. 

The benefits of movement thera-
py have been demonstrated in terms
of depression,89 QoL,90 falls,91 car-
diovascular function92 and disabili-
ty93 rates. Further, regular exercise
can slow down or prevent functional
decline associated with aging and
improve muscle mass, arterial com-
pliance, energy metabolism, cardio-
vascular fitness, muscle strength and
overall functional capacity.94

Several components of physical fit-
ness, which can be combined or alone,
have been described and include car-
diorespiratory and muscular fitness
(muscular endurance and strength),
flexibility (stretching techniques) and
balance. Cardio respiratory fitness, also
called aerobic training, is a condition
in which the cardiovascular and respi-
ratory systems function together to
ensure that adequate oxygen is sup-
plied to the working muscles to pro-
duce energy. A high level of cardiores-
piratory fitness permits continuous
physical activity without a decline in
performance and allows for rapid
recovery following tiring physical
activity. Also, it is believed that cardio-
vascular fitness can improve cognitive
capacities. Animal research has sug-
gested physiopathology for a benefi-
cial effect of aerobic physical activity
on cognition, through increased cere-
bral blood flow, oxygen extraction and
glucose utilization95 or activation of
growth factors involved in capillary
density.96 The physiopathology of
physical exercise in dementia has also

been studied in animal models, which
have suggested that it may decrease
the pathophysiology of dementia.97

Physical activity could act as a pro-
tective factor for cognitive decline
and might maintain a low cerebral
blood flow, thus decreasing cardio-
vascular risk.98

A 2008 Cochrane review further
examined the effects of physical
activity (i.e., aerobic exercise train-
ing or physical activity of any length)
in dementia on cognition, function
and behavior, as well as caregiver
outcomes and use of healthcare serv-
ices.99 Four RCTs compared activity
programs with usual care in demen-
tia using adequate allocation con-
cealment.100-103 The programs tested
ran ged from 30-minute sessions
three times a week during two weeks
to twice-weekly one-hour ses-
sions.102-103 Only two trials were
included in the meta-analysis (ade-
quate data unavailable). Despite one
trial reporting significantly slower
decline in ADLs following a collective
exercise program (walking, strength,
balance, and flexibility training), no
significant results were observed in the
meta-analysis for cognition, function,
behavior, depres sion or mortality. 

Since this review, five new RCTs
have been conducted and their results
are listed in Table 3.104-108

Given the very limited evidence
currently available, it is difficult to
determine whether physical activity
is beneficial for cognition, function,
behavior, depression and mortality in
people with dementia. Furthermore,
movement therapy is prone to
numerous variations concerning: 
• the exercise type (i.e., aerobic,

walking, isotonic exercises, 

muscular strength, single or 
multiple activities); 

• intensity (low, moderate or high);
• frequency (one to six weekly 

sessions);
• session duration (20 to 150 

minutes); or 
• intervention duration (two to 112

weeks). 
Physical activity might be benefi-

cial for dementia, but further studies
are required to determine the most
effective interventions. More homo-
geneous study populations, in terms
of dementia type and severity or level
of mobility, should be used because
they influence the feasibility of the
intervention. Any potential adverse
effects should also be better investi-
gated (e.g., falls, fractures). Several
uncertainties also remain, including
how long exercise effects last after
cessation of training or how much
exercise is needed to reinstate previ-
ously observed benefits.109

Few trials have investigated the
benefits of physical activity among
older adults with MCI. A 2005 study
by Scherder et al showed an improve-
ment in executive functions compar-
ing a walking group, hand and face
exercises, and a control group among
43 frail elderly subjects with MCI.110

High-intensity aerobic exercise vs. a
stretching control group suggested
sex-specific effects on cognition (i.e.,
improved performance on multiple
tests of executive function for women,
but beneficial effect on one test only
among men)111 in 33 MCI subjects. 

For the prevention of cognitive
decline, it is important to distinguish
between aerobic and anaerobic exer-
cise. A recent Cochrane review
assessed the effects of aerobic physical
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activity on cognitive function among
healthy older adults.112 Eleven RCTs
assessing any exercise program aim-
ing at improving cardiovascular fitness
of any intensity, duration or frequency
were included.113-123 The cognitive
domains assessed varied considerably
between studies. Among the 11 RCTs,
eight reported increased cardiorespira-
tory fitness (average 14% increase in
maximum oxygen uptake test [VO2

max]) using aerobic exercise interven-
tions. Improvements in at least one
domain in cognition were also
observed, with the largest effects being
seen in motor function (standardized
effect size 1.17) and auditory attention
(standardized effect size 0.50).
Moderate effects were also observed
in cognitive speed (standardized effect
size 0.26) and visual attention (stan-
dardized effect size 0.26). A large
number of cognitive domains were
explored and most of them did not
show significant improvement. In this
context, the review pointed out the
need for more homogeneous and
reproducible cognitive tests to enhance
future research. As a matter of fact,
other meta-analyses have produced
varying results,124-126 which could be
explained by the search period and the
stringency of the inclusion criteria
regarding study design, but also the
results seem to crucially depend on the
study population, inclusion criteria
and cognitive tests. 

Since this review, a 24-week
physical-activity intervention trial,
where 60% of patients presented
with MCI, observed a significant,
although modest, benefit on the
ADAS-Cog scale (1.3 point differ-
ence between groups, with a mean
baseline score of 7) after cessation of

the intervention, which was sus-
tained until 18 months.127

There is evidence that aerobic
physical activity improving cardiores-
piratory fitness is beneficial for cogni-
tive function in healthy older adults,
especially in motor function, cognitive
speed, and auditory and visual atten-
tion, although the question of which
other aspects are positively affected
requires further research. To date,
there is insufficient evidence to affirm
that improvement in cardiovascular fit-
ness mediates improvement in cogni-
tive function, and it is possible that
improvement in cognitive domains
could be explained by mechanisms
other than aerobic fitness.125

Given that several potentially
effective non-pharmacologic approa -
ches have been suggested, especially
in dementia prevention, it may be of
use to develop multidomain interven-
tions since these different approaches
may have synergistic effects.128 Due
to the multifactorial nature of AD, it
would seem logical to combine sever-
al strategies (i.e., physical exercise,
nutrition, cognitive stimulation) to
examine not only the individual
effects of each intervention, but also
any potential synergistic effects.
Several multidomain trials have been
designed with this goal in mind.129-131

However, multidomain trials are also
prone to several specific challenges
regarding blinding conditions and
appropriate control group, population
selection, or intervention obser-
vance.132 It is also difficult to identify
the independent effects of each factor,
because they may act through com-
mon mechanisms (e.g., via cardiovas-
cular mechanisms) and there may be
between-group contamination. 

Conclusions
Non-pharmacologic therapies have
been studied in dementia prevention
and management in order to try and
improve cognitive, emotional and
behavioral changes related to demen-
tia, to the remaining skills of patients
with dementia, and to enable them to
better adapt their lifestyles to their
level of functioning. Some therapies
target specific symptoms/processes of
dementia (i.e., cognition or BPSD),
while others are based on non-specif-
ic procedures. Other reviews have
investigated the effectiveness of vari-
ous non-pharmacologic strategies
according to outcome measures,
either focused on one domain, most
frequently BPSD,133-135 institutional-
ization,136 or wandering,137 whilst
others have provided a broader com-
prehensive overview.138

Despite an increasing interest of
several strategies, the efficacy of non-
pharmacologic interventions remains
poorly investigated. This could be
partially explained by a lack of com-
mercial interest in the development of
non-pharmacologic rather than phar-
macologic strategies and specific
methodological challenges.138 The
available rigorous evidence concern-
ing non-pharmacologic strategies
therefore remains very limited. 

A Consolidated Standards of
Reporting Trials (CONSORT) exten-
sion for standard reporting in non-
pharmacologic treatment is avail-
able139 and should help to improve
the reporting of such trials as papers
focus on the challenges linked to
blinding.140-141

22 • The Canadian Review of Alzheimer’s Disease and Other Dementias

Therapeutic Approaches



References:
1. Pietropaolo S, Sun Y, Li R, et al. The

impact of voluntary exercise on mental
health in rodents: a neuroplasticity per-
spective. Behav Brain Res 2008;
192:42-60.

2. Clare L, Woods RT. Cognitive training
and cognitive rehabilitation for people
with early-stage Alzheimer’s disease: a
review. Neuropsychological
Rehabilitation 2004; 14:385-40.

3. Wilson BA. Cognitive rehabilitation:
how it is and how it might be. J Int
Neuropsy chol Soc 1997; 3:487-96.

4. Clare L, Woods RT, Moniz Cook ED, et
al. Cognitive rehabilitation and cogni-
tive training for early-stage Alzheimer’s
disease and vascular dementia.
Cochrane Database Syst Rev 2003;
CD003260.

5. Beck C, Heacock P, Mercer S, et al. The
impact of cognitive skills remediation
training on persons with Alzheimer’s
disease or mixed dementia. J Geriatr
Psychiatry 1988; 21:73-88.

6. Cahn-Weiner DA, Malloy PF, Rebok
GW, et al. Results of a randomized
placebo-controlled study of memory
training for mildly impaired
Alzheimer’s disease patients. Appl
Neuropsychol 2003; 10:215-23.

7. Corbeil RR, Quayhagen MP,
Quayhagen M. Intervention effects on
dementia caregiving interaction: a
stress-adaptation modeling approach. J
Aging Health 1999; 11:79-95.

8. Davis RN, Massman PJ, Doody RS.
Cognitive intervention in Alzheimer
disease: a randomized placebo-con-
trolled study. Alzheimer Dis Assoc
Disord 2001; 15:1-9.

9. De Vreese LP, Neri M, Fioravanti M, et
al. Memory rehabilitation in
Alzheimer’s disease: a review of
progress. Int J Geriatr Psychiatry 2001;
16:794-809.

10. Heiss WD, Kessler J, Mielke R, et al.
Long-term effects of phosphatidylser-
ine, pyritinol, and cognitive training in
Alzheimer's disease. A neuropsycho-
logical, EEG, and PET investigation.
Dementia 1994; 5:88-98.

11. Koltai DC, Welsh-Bohmer KA, Smechel
DE. Influence of anosognosia on treat-
ment outcome among dementia
patients. Neuropsychological
Rehabilitation 2001; 11:455-75.

12. Loewenstein DA, Acevedo A, Czaja SJ,
et al. Cognitive rehabilitation of mildly
impaired Alzheimer disease patients on
cholinesterase inhibitors. Am J Geriatr
Psychiatry 2004; 12:395-402.

13. Quayhagen MP, Quayhagen M,
Corbeil RR, et al. Coping with demen-
tia: evaluation of four nonpharmaco-
logic interventions. Int Psychogeriatr
2000; 12:249-65.

14. Small GW, Rabins PV, Barry PP, et al.
Diagnosis and treatment of Alzheimer
disease and related disorders.

Consensus statement of the American
Association for Geriatric Psychiatry, the
Alzheimer’s Association, and the
American Geriatrics Society. JAMA
1997; 278:1363-71.

15. Bottino CM, Carvalho IA, Alvarez AM,
et al. Cognitive rehabilitation com-
bined with drug treatment in
Alzheimer’s disease patients: a pilot
study. Clin Rehabil 2005; 19:861-9.

16. Mahncke HW, Connor BB, Appelman
J, et al. Memory enhancement in
healthy older adults using a brain plas-
ticity-based training program: a ran-
domized, controlled study. Proc Natl
Acad Sci U S A 2006; 103:12523-8.

17. Valentijn SA, van Hooren SA, Bosma
H, et al. The effect of two types of
memory training on subjective and
objective memory performance in
healthy individuals aged 55 years and
older: a randomized controlled trial.
Patient Educ Couns 2005; 57:106-14.

18. Willis SL, Tennstedt SL, Marsiske M, et
al. Long-term effects of cognitive train-
ing on everyday functional outcomes in
older adults. JAMA 2006; 296:2805-14.

19. Valenzuela M, Sachdev P. Can cogni-
tive exercise prevent the onset of
dementia? Systematic review of ran-
domized clinical trials with longitudi-
nal follow-up. Am J Geriatr Psychiatry
2009; 17:179-87.

20. Breuil V, De Rotrou J, Forette F, et al.
Cognitive stimulation of patients with
dementia: preliminary results. Inter-
national Journal of Geriatric Psychiatry
1994; 9:211-17.

21. Small GW. What we need to know
about age related memory loss. BMJ
2002; 324:1502-5.

22. Taulbee LR, Folsom JC. Reality orienta-
tion for geriatric patients. Hosp
Community Psychiatry 1966; 17:133-5.

23. Dietch JT, Hewett LJ, Jones S. Adverse
effects of reality orientation. J Am
Geriatr Soc 1989; 37:974-6.

24. Powell-Proctor L, Miller E. Reality ori-
entation: a critical appraisal. Br J
Psychiatry 1982; 140:457-63.

25. Practice guideline for the treatment of
patients with Alzheimer’s disease and
other dementias of late life. American
Psychiatric Association. Am J
Psychiatry 1997; 154(5 Suppl):1-39.

26. Spector A, Orrell M, Davies S, et al.
WITHDRAWN: Reality orientation for
dementia. Cochrane Database Syst Rev
2000; CD001119.

27. Baines S, Saxby P, Ehlert K. Reality ori-
entation and reminiscence therapy. A
controlled cross-over study of elderly
confused people. Br J Psychiatry 1987;
151:222-31.

28. Ferrario E, Cappa G, Molaschi M, et al.
Reality Orientation Therapy in institu-
tionalized elderly patients : preliminary
results. Archives of Geronotology and
Geriatrics 1991; 12:139-42.

29. Gerber GJ, Prince PN, Snider HG, et

al. Group activity and cognitive
improvement among patients with
Alzheimer’s disease. Hosp Community
Psychiatry 1991; 42:843-5.

30. Wallis GG, Baldwin M, Higginbotham
P. Reality orientation therapy--a con-
trolled trial. Br J Med Psychol 1983; 56
(Pt 3):271-7.

31. Woods RT. Reality orientation and staff
attention: a controlled study. Br J
Psychiatry 1979; 134:502-7.

32. Onder G, Zanetti O, Giacobini E, et al.
Reality orientation therapy combined
with cholinesterase inhibitors in
Alzheimer’s disease: randomised con-
trolled trial. Br J Psychiatry 2005;
187:450-5.

33. Spector A, Thorgrimsen L, Woods B, et
al. Efficacy of an evidence-based cog-
nitive stimulation therapy programme
for people with dementia: randomised
controlled trial. Br J Psychiatry 2003;
183:248-54.

34. Knapp M, Thorgrimsen L, Patel A, et al.
Cognitive stimulation therapy for peo-
ple with dementia: cost-effectiveness
analysis. Br J Psychiatry 2006;
188:574-80.

35. Tarraga L, Boada M, Modinos G, et al. A
randomised pilot study to assess the effi-
cacy of an interactive, multimedia tool
of cognitive stimulation in Alzheimer’s
disease. J Neurol Neurosurg Psychiatry
2006; 77:1116-21.

36. Woods B, Spector A, Jones C, et al.
Reminiscence therapy for dementia.
Cochrane Database Syst Rev 2005;
CD001120.

37. Goldwasser AN, Auerbach SM, Harkins
SW. Cognitive, affective, and behav-
ioral effects of reminiscence group
therapy on demented elderly. Int J
Aging Hum Dev 1987; 25:209-22.

38. Lai CK, Chi I, Kayser-Jones J. A ran-
domized controlled trial of a specific
reminiscence approach to promote the
well-being of nursing home residents
with dementia. Int Psychogeriatr 2004; 
16:33-49.

39. Morgan S. The impact of a structured
life review process on people with
memory problems living in care
homes. Thesis (D. Clin Psy)--University
of Wales Bangor (Psychology), 2000.

40. Thorgrimsen L, Schweitzer P, Orrell M.
Evaluating reminiscence for people
with dementia: a pilot study. The Arts
in Psychotherapy 2002; 29:93–97.

41. Haslam C, Haslam SA, Jetten J, et al. The
social treatment: the benefits of group
interventions in residential care settings.
Psychol Aging 2010; 25:157-67.

42. Ito T, Meguro K, Akanuma K, et al. A
randomized controlled trial of the
group reminiscence approach in
patients with vascular dementia.
Dement Geriatr Cogn Disord 2007;
24:48-54.

43. Wang JJ. Group reminiscence therapy
for cognitive and affective function of

The Canadian Review of Alzheimer’s Disease and Other Dementias • 22.1

Non-pharmacologic Therapies



demented elderly in Taiwan. Int J
Geriatr Psychiatry 2007; 22:1235-40.

44. Woods RT, Bruce E, Edwards RT, et al.
Reminiscence groups for people with
dementia and their family carers: prag-
matic eight-centre randomised trial of
joint reminiscence and maintenance
versus usual treatment: a protocol.
Trials 2009; 10:64.

45. Feil N. The validation breakthrough:
simple techniques for communicating
with people with “Alzheimer’s-type
dementia”. Baltimore: Health
Promotion Press 1993.

46. Goudie F. Understanding confusion,
reality orientation and validation thera-
py. Nursing Times 1989; 85:35-7.

47. Morton I. Person-centred approaches
to dementia care. Winslow Press,
1999.

48. Neal M and Briggs M. Validation thera-
py for dementia. Cochrane Database
Syst Rev 2003; CD001394.

49. Peoples M. Validation therapy versus
reality orientation as treatment for dis-
orientated institutionalised elderly [dis-
sertation]. Akron (OH): University of
of Akron, College of Nursing, 1982.

50. Robb SS, Stegman CE and Wolanin
MO. No research versus research with
compromised results: a study of valida-
tion therapy. Nurs Res 1986; 35:113-8.

51. Toseland RW, Diehl M, Freeman K, et
al. The impact of validation group ther-
apy on nursing home residents with
dementia. J Appl Gerontol 1997;
16:31-50.

52. Schrijnemaekers V, van Rossum E,
Candel M, et al. Effects of emotion–
orientated care on elderly people with
cognitive impairment and behavioural
problems. Int J of Geriatr Psychiatry
2003; 17:926-37.

53. Finnema E, Droes RM, Ettema T, et al.
The effect of integrated emotion-orient-
ed care versus usual care on elderly
persons with dementia in the nursing
home and on nursing assistants: a ran-
domized clinical trial. Int J Geriatr
Psychiatry 2005; 20:330-43.

54. Holt F, Birks T, Thorgrimsen L, et al.
Aroma therapy for dementia. Cochrane
Database Syst Rev 2003; CD003150.

55. Ballard CG, O’Brien JT, Reichelt K, et
al. Aromatherapy as a safe and effec-
tive treatment for the management of
agitation in severe dementia: the results
of a double-blind, placebo-controlled
trial with Melissa. J Clin Psychiatry
2002; 63:553-8.

56. Lin PW, Chan WC, Ng BF, et al.
Efficacy of aromatherapy (Lavandula
angustifolia) as an intervention for agi-
tated behaviours in Chinese older per-
sons with dementia: a cross-over ran-
domized trial. Int J Geriatr Psychiatry
2007; 22:405-10.

57. Myers S. Investigating cognitive effects
of aromatherapy on people with
dementia living in residential care

facilities. ISRCTN Register 2005.
58. Smallwood J, Brown R, Coulter F, et al.

Aromatherapy and behaviour distur-
bances in dementia: a randomized
controlled trial. Int J Geriatr Psychiatry
2001; 16:1010-3.

59. Hansen VN, Jorgensen T, Ortenblad L.
Massage and touch for dementia.
Cochrane Database Syst Rev 2006;
CD004989.

60. Eaton M, Mitchell-Bonair IL,
Friedmann E. The effect of touch on
nutritional intake of chronic organic
brain syndrome patients. J Gerontol
1986; 41:611-6.

61. Remington R. Calming music and hand
massage with agitated elderly. Nurs Res
2002; 51:317-23.

62. Vink AC, Birks JS, Bruinsma MS, et al.
Music therapy for people with demen-
tia. Cochrane Database Syst Rev 2004;
CD003477.

63. Brotons M, Koger SM. The impact of
music therapy on language functioning
in dementia. J Music Ther 2000;
37:183-95.

64. Clark ME, Lipe AW, Bilbrey M. Use of
music to decrease aggressive behaviors
in people with dementia. J Gerontol
Nurs 1998; 24:10-7.

65. Gerdner LA. Effects of individualized
versus classical "relaxation" music on
the frequency of agitation in elderly
persons with Alzheimer's disease and
related disorders. Int Psychogeriatr
2000; 12:49-65.

66. Groene RW. Effectiveness of music
therapy 1:1 intervention with individu-
als having senile dementia of the
alzheimer’s type. J Music Ther 1993;
30:138-57.

67. Lord TR, Garner JE. Effects of music on
Alzheimer patients. Percept Mot Skills
1993; 76:451-5.

68. Vidovich MR, Lautenschlager NT,
Flicker L, et al. The PACE study: a ran-
domised clinical trial of cognitive
activity (CA) for older adults with mild
cognitive impairment (MCI). Trials
2009; 10:114.

69. Raglio A, Bellelli G, Traficante D, et al.
Efficacy of music therapy in the treat-
ment of behavioral and psychiatric
symptoms of dementia. Alzheimer Dis
Assoc Disord 2008; 22:158-62.

70. Holmes C, Knights A, Dean C, et al.
Keep music live: music and the allevia-
tion of apathy in dementia subjects. Int
Psychogeriatr 2006; 18:623-30.

71. Guetin S, Portet F, Picot MC, et al.
Effect of music therapy on anxiety and
depression in patients with Alzheimer’s
type dementia: randomised, controlled
study. Dement Geriatr Cogn Disord
2009; 28:36-46.

72. Forbes D, Culum I, Lischka AR, et al.
Light therapy for managing cognitive,
sleep, functional, behavioural, or psy-
chiatric disturbances in dementia.
Cochrane Database Syst Rev 2009;

CD003946.
73. Ancoli-Israel S, Gehrman P, Martin JL, et

al. Increased light exposure consolidates
sleep and strengthens circadian rhythms
in severe Alzheimer’s disease patients.
Behav Sleep Med 2003; 1:22-36.

74. Ancoli-Israel S, Martin JL, Gehrman P,
et al. Effect of light on agitation in insti-
tutionalized patients with severe
Alzheimer disease. Am J Geriatr
Psychiatry 2003; 11:194-203.

75. Dowling GA, Burr RL, Van Someren EJ,
et al. Melatonin and bright-light treat-
ment for rest-activity disruption in insti-
tutionalized patients with Alzheimer's
disease. J Am Geriatr Soc 2008;
56:239-46.

76. Dowling GA, Graf CL, Hubbard EM, et
al. Light treatment for neuropsychiatric
behaviors in Alzheimer’s disease. West
J Nurs Res 2007; 29:961-75.

77. Dowling GA, Mastick J, Hubbard EM,
et al. Effect of timed bright light treat-
ment for rest-activity disruption in insti-
tutionalized patients with Alzheimer’s
disease. Int J Geriatr Psychiatry 2005;
20:738-43.

78. Gasio PF, Krauchi K, Cajochen C, et al.
Dawn-dusk simulation light therapy of
disturbed circadian rest-activity cycles
in demented elderly. Exp Gerontol
2003; 38:207-16.

79. Graf A, Wallner C, Schubert V, et al.
The effects of light therapy on mini-
mental state examination scores in
demented patients. Biol Psychiatry
2001; 50:725-7.

80. Lyketsos CG, Veiel LL, Baker A, et al. A
randomized, controlled trial of bright
light therapy for agitated behaviors in
dementia patients residing in long-term
care. Int J Geriatr Psychiatry 1999;
14:520-25.

81. Mishima K, Hishikawa Y, Okawa M.
Randomized, dim light controlled,
crossover test of morning bright light
therapy for rest-activity rhythm disor-
ders in patients with vascular dementia
and dementia of Alzheimer’s type.
Chronobiol Int 1998; 15:647-54.

82. Riemersma-van der Lek RF, Swaab DF,
Twisk J, et al. Effect of bright light and
melatonin on cognitive and noncogni-
tive function in elderly residents of
group care facilities: a randomized con-
trolled trial. JAMA 2008; 299:2642-55.

83. Burns A, Allen H, Tomenson B, et al.
Bright light therapy for agitation in
dementia: a randomized controlled
trial. Int Psychogeriatr 2009; 21:711-21.

84. Most EI, Scheltens P, Van Someren EJ.
Prevention of depression and sleep dis-
turbances in elderly with memory-
problems by activation of the biologi-
cal clock with light--a randomized
clinical trial. Trials 2010; 11:19.

85. Chung JC, Lai CK, Chung PM, et al.
Snoezelen for dementia. Cochrane
Database Syst Rev 2002; CD003152.

86. Baker R, Holloway J, Holtkamp CCM,

22.2 • The Canadian Review of Alzheimer’s Disease and Other Dementias

Therapeutic Approaches



et al. Effects of multi-sensory stimula-
tion for people with dementia. J Adv
Nurs 2003; 43:465-77.

87. van Weert JC, van Dulmen AM,
Spreeuwenberg PM, et al. Behavioral
and mood effects of snoezelen integrat-
ed into 24-hour dementia care. J Am
Geriatr Soc 2005; 53:24-33.

88. Milev RV, Kellar T, McLean M, et al.
Multisensory stimulation for elderly
with dementia: a 24-week single-blind
randomized controlled pilot study. Am
J Alzheimers Dis Other Demen 2008;
23:372-6.

89. Netz Y, Wu MJ, Becker BJ, et al.
Physical activity and psychological
well-being in advanced age: a meta-
analysis of intervention studies.
Psychol Aging 2005; 20:272-84.

90. Spirduso WW, Cronin DL. Exercise
dose-response effects on quality of life
and independent living in older adults.
Med Sci Sports Exerc 2001; 33:S598-
608; discussion S09-10.

91. Chang JT, Morton SC, Rubenstein LZ,
et al. Interventions for the prevention
of falls in older adults: systematic
review and meta-analysis of ran-
domised clinical trials. BMJ 2004;
328:680.

92. Thompson PD, Buchner D, Pina IL, et
al. Exercise and physical activity in the
prevention and treatment of atheroscle-
rotic cardiovascular disease: a state-
ment from the Council on Clinical
Cardiology (Subcommittee on Exercise,
Rehabilitation, and Prevention) and the
Council on Nutrition, Physical Activity,
and Metabolism (Subcommittee on
Physical Activity). Circulation 2003;
107:3109-16.

93. Keysor JJ. Does late-life physical activi-
ty or exercise prevent or minimize dis-
ablement? A critical review of the sci-
entific evidence. Am J Prev Med 2003;
25:129-36.

94. Lemura LM, von Duvillard SP,
Mookerjee S. The effects of physical
training of functional capacity in adults.
Ages 46 to 90: a meta-analysis. J Sports
Med Phys Fitness 2000; 40:1-10.

95. Churchill JD, Galvez R, Colcombe S, et
al. Exercise, experience and the aging
brain. Neurobiol Aging 2002; 23:941-55.

96. Cotman CW, Berchtold NC. Exercise: a
behavioral intervention to enhance
brain health and plasticity. Trends
Neurosci 2002; 25:295-301.

97. Cotman CW, Berchtold NC. Physical
activity and the maintenance of cogni-
tion: learning from animal models.
Alzheimers Dement 2007; 3:S30-7.

98. Swain RA, Harris AB, Wiener EC, et al.
Prolonged exercise induces angiogene-
sis and increases cerebral blood vol-
ume in primary motor cortex of the rat.
Neuroscience 2003; 117:1037-46.

99. Forbes D, Forbes S, Morgan DG, et al.
Physical activity programs for persons
with dementia. Cochrane Database 

Syst Rev 2008; CD006489.
100. Frances T, Sorrell J, Butler FR. The

effects of regular exercise on muscle
strength and functional abilities of late
stage Alzheimer’s residents. American
Journal of Alzheimer’s Disease 1997;
12:122-7.

101.Holliman DC, Orgassa UC, Forney JP.
Developing an interactive physical
activity group in a geriatric psychiatry
facility. Activities, Adaptation and
Aging. 2001; 26:57-69.

102. Rolland Y, Pillard F, Klapouszczak A, et
al. Exercise program for nursing home
residents with Alzheimer’s disease: a 1-
year randomized, controlled trial. J Am
Geriatr Soc 2007; 55:158-65.

103.Stevens J, Killeen M. A randomised
controlled trial testing the impact of
exercise on cognitive symptoms and
disability of residents with dementia.
Contemp Nurse 2006; 21:32-40.

104.Kemoun G, Thibaud M, Roumagne N,
et al. Effects of a physical training pro-
gramme on cognitive function and
walking efficiency in elderly persons
with dementia. Dement Geriatr Cogn
Disord 2010; 29:109-14.

105.Eggermont LH, Swaab DF, Hol EM, et
al. Walking the line: a randomised
trial on the effects of a short term
walking programme on cognition in
dementia. J Neurol Neurosurg
Psychiatry 2009; 80:802-4.

106.Steinberg M, Leoutsakos JM, Podewils
LJ, et al. Evaluation of a home-based
exercise program in the treatment of
Alzheimer’s disease: the Maximizing
Independence in Dementia (MIND)
study. Int J Geriatr Psychiatry 2009;
24:680-5.

107.Santana-Sosa E, Barriopedro MI,
Lopez-Mojares LM, et al. Exercise
training is beneficial for Alzheimer’s
patients. Int J Sports Med 2008;
29:845-50.

108.Williams CL, Tappen RM. Exercise
training for depressed older adults
with Alzheimer’s disease. Aging Ment
Health 2008; 12:72-80.

109.Kramer AF, Erickson KI. Capitalizing
on cortical plasticity: influence of
physical activity on cognition and
brain function. Trends Cogn Sci 2007;
11:342-8.

110. Scherder EJ, Van Paasschen J, Deijen
JB, et al. Physical activity and execu-
tive functions in the elderly with mild
cognitive impairment. Aging Ment
Health 2005; 9:272-80.

111. Baker LD, Frank LL, Foster-Schubert K,
et al. Effects of aerobic exercise on mild
cognitive impairment: a controlled trial.
Arch Neurol 2010; 67:71-9.

112. Angevaren M, Aufdemkampe G,
Verhaar HJ, et al. Physical activity and
enhanced fitness to improve cognitive
function in older people without
known cognitive impairment.
Cochrane Database Syst Rev 2008;

CD005381.
113. Bakken RC, Carey JR, Di Fabio RP, et

al. Effect of aerobic exercise on tracking
performance in elderly people: a pilot
study. Phys Ther 2001; 81:1870-9.

114.Blumenthal JA, Emery CF, Madden DJ,
et al. Cardiovascular and behavioral
effects of aerobic exercise training in
healthy older men and women. J
Gerontol 1989; 44:M147-57.

115. Emery CF, Gatz M. Psychological and
cognitive effects of an exercise pro-
gram for community-residing older
adults. Gerontologist 1990; 30:184-8.

116. Emery CF, Schein RL, Hauck ER, et al.
Psychological and cognitive outcomes
of a randomized trial of exercise
among patients with chronic obstruc-
tive pulmonary disease. Health
Psychology 1998; 17:232-40.

117. Fabre C, Chamari K, Mucci P, et al.
Improvement of cognitive function by
mental and/or individualized aerobic
training in healthy elderly subjects. Int
J Sports Med 2002; 23:415-21.

118. Hassmen P, Koivula N. Mood, physi-
cal working capacity and cognitive
performance in the elderly as related
to physical activity. Aging (Milano)
1997; 9:136-42.

119. Kramer AF, Hahn S, McAuley E, et al.
Exercise, aging and cognition: Healthy
body, health mind? In: AD Fisk and W
Rogers, eds. Human factors interven-
tions for the health care of older
adults. Erlbaum, Hillsdale, N.J.,
2001, pp. 91-120.

120.Madden DJ, Blumenthal JA, Allen PA,
et al. Improving aerobic capacity in
healthy older adults does not neces-
sarily lead to improved cognitive per-
formance. Psychol Aging 1989;
4:307-20.

121. Moul JL, Goldman B, Warren B.
Physical activity and cognitive per-
formance in the older population.
JAPA 1995; 3:135-45.

122. Panton LB, Graves JE, Pollock ML, et
al. Effect of aerobic and resistance
training on fractionated reaction time
and speed of movement. J Gerontol
1990; 45:M26-31.

123.Whitehurst M. Reaction time
unchanged in older women following
aerobic training. Percept Mot Skills
1991; 72:251-6.

124.Colcombe S, Kramer AF. Fitness
effects on the cognitive function of
older adults: a meta-analytic study.
Psychol Sci 2003; 14:125-30.

125.Etnier JL, Nowell PM, Landers DM, et
al. A meta-regression to examine the
relationship between aerobic fitness
and cognitive performance. Brain Res
Rev 2006; 52:119-30.

126.Heyn P, Abreu BC, Ottenbacher KJ.
The effects of exercise training on eld-
erly persons with cognitive impair-
ment and dementia: a meta-analysis.
Arch Phys Med Rehabil 2004;

The Canadian Review of Alzheimer’s Disease and Other Dementias • 22.3

Non-pharmacologic Therapies



85:1694-704.
127.Lautenschlager NT, Cox KL, Flicker L,

et al. Effect of physical activity on
cognitive function in older adults at
risk for Alzheimer disease: a random-
ized trial. JAMA 2008; 300:1027-37.

128.Hill KD, LoGiudice D, Lautenschlager
NT, et al. Effectiveness of balance
training exercise in people with mild
to moderate severity Alzheimer’s dis-
ease: protocol for a randomised trial.
BMC Geriatr 2009; 9:29.

129.Barnes D. The Mental Activity and
eXercise Trial for seniors (MAX). San
Francisco, CA: University of
California. Available at: http://clinical-
trals.gov/ct2/show/NCT00522899?ter
m5 NCT00522899&rank51. Accessed
September 2010.

130.Burgener SC, Yang Y, Gilbert R, et al.
The effects of a multimodal interven-
tion on outcomes of persons with
early-stage dementia. Am J Alzheimers
Dis Other Demen 2008; 23:382-94.

131.Gillette-Guyonnet S, Andrieu S,
Dantoine T, et al. Commentary on "A
roadmap for the prevention of demen-
tia II. Leon Thal Symposium 2008."
The Multidomain Alzheimer
Preventive Trial (MAPT): a new

approach to the prevention of
Alzheimer’s disease. Alzheimers
Dement 2009; 5:114-21.

132.Coley N, Andrieu S, Gardette V, et al.
Dementia prevention: methodological
explanations for inconsistent results.
Epidemiol Rev 2008; 30:35-66.

133.Kong EH, Evans LK and Guevara JP.
Nonpharmacological intervention for
agitation in dementia: a systematic
review and meta-analysis. Aging Ment
Health 2009; 13:512-20.

134.Kverno KS, Black BS, Nolan MT, et al.
Research on treating neuropsychiatric
symptoms of advanced dementia with
non-pharmacological strategies, 1998-
2008: a systematic literature review.
Int Psychogeriatr 2009; 21:825-43.

135.Spijker A, Vernooij-Dassen M, Vasse
E, et al. Effectiveness of nonpharmaco-
logical interventions in delaying the
institutionalization of patients with
dementia: a meta-analysis. J Am
Geriatr Soc 2008; 56:1116-28.

136.Robinson L, Hutchings D, Corner L, et
al. A systematic literature review of
the effectiveness of non-pharmacolog-
ical interventions to prevent wander-
ing in dementia and evaluation of the
ethical implications and acceptability

of their use. Health Technol Assess
2006; 10:iii, ix-108.

137. Van Mierlo LD, Van der Roest HG,
Meiland FJ, et al. Personalized demen-
tia care: proven effectiveness of psy-
chosocial interventions in subgroups.
Ageing Res Rev 2010; 9:163-83.

138.Boutron I, Tubach F, Giraudeau B, et
al. Methodological differences in clin-
ical trials evaluating nonpharmacolog-
ical and pharmacological treatments
of hip and knee osteoarthritis. JAMA
2003; 290:1062-70.

139.Boutron I, Moher D, Altman DG, et
al. Extending the CONSORT statement
to randomized trials of nonpharmaco-
logic treatment: explanation and elab-
oration. Ann Intern Med 2008;
148:295-309.

140.Boutron I, Tubach F, Giraudeau B, et
al. Blinding was judged more difficult
to achieve and maintain in nonphar-
macologic than pharmacologic trials. J
Clin Epidemiol 2004; 57:543-50.

141.Boutron I, Guittet L, Estellat C, et al.
Reporting methods of blinding in ran-
domized trials assessing nonpharma-
cological treatments. PLoS Med 2007;
4:e61.

22.4 • The Canadian Review of Alzheimer’s Disease and Other Dementias

Therapeutic Approaches


