
Evidence-based Synthesis Program Department of Veterans Affairs
Health Services Research & Development Service

Investigators:
Principal Investigator:

Maya E. O’Neil, PhD

Co-Investigators:
Michele Freeman, MPH
Vivian Christensen, PhD
Robin Telerant, MD
Ashlee Addleman, MPH
Devan Kansagara, MD, MCR

Prepared for:
Department of Veterans Affairs
Veterans Health Administration
Health Services Research & Development Service
Washington, DC 20420

Prepared by:
Evidence-based Synthesis Program (ESP) Center
Portland VA Medical Center
Portland, OR
Devan Kansagara, MD, MCR, Director

A Systematic Evidence Review 
of Non-pharmacological 
Interventions for Behavioral 
Symptoms of Dementia

March 2011



i

Non-pharmacological Interventions
for Behavioral Symptoms of Dementia Evidence-based Synthesis Program

This report is based on research conducted by the Evidence-based Synthesis Pro-
gram (ESP) Center located at the Portland VA Medical Center, Portland, OR funded 
by the Department of Veterans Affairs, Veterans Health Administration, Office of Re-
search and Development, Health Services Research and Development. The findings 
and conclusions in this document are those of the author(s) who are responsible for 
its contents; the findings and conclusions do not necessarily represent the views of 
the Department of Veterans Affairs or the United States government. Therefore, no 
statement in this article should be construed as an official position of the Department 
of Veterans Affairs.  No investigators have any affiliations or financial involvement 
(e.g., employment, consultancies, honoraria, stock ownership or options, expert tes-
timony, grants or patents received or pending, or royalties) that conflict with material 
presented in the report.

PREFACE
Health Services Research & Development Service’s (HSR&D’s) Evidence-based Synthesis 
Program (ESP) was established to provide timely and accurate syntheses of targeted healthcare 
topics of particular importance to Veterans Affairs (VA) managers and policymakers, as they 
work to improve the health and healthcare of Veterans. The ESP disseminates these reports 
throughout VA.

HSR&D provides funding for four ESP Centers and each Center has an active VA affiliation. The 
ESP Centers generate evidence syntheses on important clinical practice topics, and these reports 
help:

• develop clinical policies informed by evidence,
• guide the implementation of effective services to improve patient outcomes and to 

support VA clinical practice guidelines and performance measures, and 
• set the direction for future research to address gaps in clinical knowledge.

In 2009, the ESP Coordinating Center was created to expand the capacity of HSR&D Central 
Office and the four ESP sites by developing and maintaining program processes. In addition, 
the Center established a Steering Committee comprised of HSR&D field-based investigators, 
VA Patient Care Services, Office of Quality and Performance, and Veterans Integrated Service 
Networks (VISN) Clinical Management Officers. The Steering Committee provides program 
oversight, guides strategic planning, coordinates dissemination activities, and develops 
collaborations with VA leadership to identify new ESP topics of importance to Veterans and the 
VA healthcare system.

Comments on this evidence report are welcome and can be sent to Nicole Floyd, ESP 
Coordinating Center Program Manager, at nicole.floyd@va.gov.

Recommended citation: O’Neil M, Freeman M, Christensen V, Telerant A, Addleman A, and 
Kansagara D. Non-pharmacological Interventions for Behavioral Symptoms of Dementia:  A 
Systematic Review of the Evidence. VA-ESP Project #05-225; 2011
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EVIDENCE REPORT

INTRODUCTION

BACKGROUND
In 2004, the Office of the Assistant Deputy Under Secretary for Health for Policy and Planning 
estimated that the total number of Veterans with dementia would be as high as 563,758 in FY 
2010.1  The behavioral symptoms that are associated with dementia, such as agitation/aggression, 
wandering, and sleep disturbances, are associated with increased caregiver burden, decreased 
quality of life for the patient, and increased healthcare costs.2, 3  It is estimated that behavioral 
symptoms occur in as many as 90 percent of people with Alzheimer’s disease (AD).4  Moreover, 
it is the behavioral symptoms that are most often cited by caregivers as the reason for the 
placement of individuals with dementia into residential care.5

Psychotropic medications are commonly used to reduce the frequency and severity of the 
behavioral symptoms of dementia.  There is little evidence, however, that such interventions 
are effective,3, 6  and their potential side effects are frequent and often hazardous.5, 6  It has been 
reported that the use of atypical and typical antipsychotic medication is associated with the 
increased risk of death.6, 7

Because of the limited benefits and the potential harms associated with psychotropic 
medications, non-pharmacological interventions for the behavioral symptoms associated with 
dementia may be an attractive alternative to pharmacological treatment.  The purpose of this 
report is to review systematically the evidence on non-pharmacological treatments for behavioral 
symptoms of dementia.
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METHODS

TOPIC DEVELOPMENT
The review was requested by the VHA Dementia Steering Committee (DSC) and commissioned 
by the Department of Veterans Affairs’ Evidence-based Synthesis Program.  The DSC served as 
the technical expert panel for guiding topic development and reviewing drafts of the report.  The 
objective of this report is to review the evidence that addresses the following questions:  

Key Question #1.  How do non-pharmacological treatments of behavioral symptoms compare in 
effectiveness with each other, with pharmacological approaches, and with no treatment?

Key Question #2.  How do non-pharmacological treatments of behavioral symptoms compare in 
safety with each other, with pharmacological approaches, and with no treatment?

Key Question #3.  How do non-pharmacological treatments of behavioral symptoms compare in 
cost with each other, with pharmacological approaches, and with no treatment?

Population:  Adults with mild, moderate, or severe dementia.

Behavioral symptoms:  Apathy, agitation, disruptive vocalizations, aggression, disturbed sleep, 
wandering, impulsivity, disinhibition, depression, inappropriate sexual behavior, chronic/
intermittent hallucinations and delusions.

Interventions:  Non-pharmacological treatments include cognitive/emotion-oriented interventions 
(e.g., reminiscence therapy, simulated presence therapy, and validation therapy), sensory 
stimulation interventions (e.g.,  acupuncture, aromatherapy, light therapy, massage/touch therapy, 
music therapy, Snoezelen multisensory stimulation, and Transcutaneous Electrical Nerve 
Stimulation (TENS)), behavior management techniques, other psychosocial interventions (e.g., 
animal-assisted therapy and exercise), and various interventions targeting a specific behavioral 
symptom (e.g., wandering, agitation, and inappropriate sexual behavior).

Comparators:  Routine care; medical (e.g., ECT)/pharmacological treatment (e.g., typical and 
atypical antipsychotics, benzodiazepines and their pharmacological relatives, cholinesterase 
inhibitors, mood stabilizers, anti-depressants, N-Methyl-D-aspartic acid receptor antagonists); 
other non-pharmacological treatment; or no treatment.

Outcomes:  Use of psychotropic drugs; cognition; mood, behavioral symptoms; social function, 
or physical function; hospitalizations, institutionalizations, or healthcare visits including ER 
visits; accidents, such as accidental falls or automobile crashes; mortality; health-related quality 
of life; and satisfaction with healthcare.

Setting:  All outpatient care settings including home-based care and ambulatory care, and 
extended-care facility settings.  Treatments for acute psychotic episodes are excluded.

SEARCH STRATEGY
We conducted searches for systematic reviews of non-pharmacological interventions for 
dementia in MEDLINE (PubMed), the Cochrane Database of Systematic Reviews, the Cochrane 
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Database of Reviews of Effects (OVID), and PsycInfo from database inception through 
September 2009 (Appendix A).  We obtained additional articles from reference lists of pertinent 
studies. Additional articles were obtained through reviewer feedback following review of the 
initial draft of this report.  All citations were imported into an electronic database (EndNote X2).

Because the initial search identified no systematic reviews on animal-assisted therapy, we 
proceeded to conduct a search for primary studies (Appendix B).

STUDY SELECTION AND QUALITY ASSESSMENT
We included good quality systematic reviews of non-pharmacological interventions in 
individuals with dementia, but excluded interventions that targeted primarily caregiver outcomes 
as we had conducted a separate review of this topic.8  Two reviewers assessed the titles and 
abstracts identified by the literature search for relevance to the key questions.  Potentially 
relevant full-text articles were retrieved for further review.  Each article was reviewed using the 
eligibility criteria for systematic reviews shown in Appendix C.  The quality rating of systematic 
reviews (see criteria, Appendix D) is based on the comprehensiveness and reproducibility of the 
search strategy, the use of standard methods to appraise the validity of included studies, and the 
absence of apparent bias in drawing conclusions. Because technological interventions such as 
GPS tracking devices are recent innovations and not widely studied, we allowed inclusion of fair 
quality reviews of these technologies.

We conducted a search for primary studies of the effects of animal-assisted therapy on behavioral 
symptoms (inclusion criteria Appendix E), as no systematic reviews were available.  We did not 
limit by study design, other than excluding case series and case reports, and rather than report a 
summary quality score, we noted limitations of individual studies.

DATA SYNTHESIS
We organized the literature into the following categories:

Cognitive/emotion-oriented interventions• 
Reminiscence therapy ◦
Simulated presence therapy ◦
Validation therapy ◦

Sensory stimulation interventions• 
Acupuncture ◦
Aromatherapy ◦
Light therapy ◦
Massage/touch ◦
Music therapy ◦
Snoezelen multisensory stimulation ◦
TENS ◦

Behavior management techniques (BMT)• 
Other psychosocial interventions• 

Animal-assisted therapy ◦
Exercise ◦
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Various interventions targeting a specific behavioral symptom• 
Wandering ◦
Agitation ◦

We compiled a qualitative synthesis of the evidence on specific forms of therapy, and on various 
therapies targeting wandering and wandering behaviors.  Given the breadth and complexity 
of studies on behavior management techniques, as well as stakeholder interest, we examined 
randomized controlled trials (RCTs) with sample size > 30 that were identified in previous 
systematic reviews, and additional studies of behavior management techniques that were referred 
to us by peer reviewers. Additionally, based on reviewer feedback, we included one primary 
study on agitation which was not captured in the review due to its recency.

We assessed the overall quality of evidence for outcomes using a method developed by the 
GRADE Working Group.9  The GRADE method considers the consistency, coherence, and 
applicability of a body of evidence, as well as the internal validity of individual studies to 
classify the grade of evidence across outcomes.  The grade of evidence is rated as high, 
moderate, low, or very low, based on the confidence in the estimate of effect and the likelihood 
that future research would have an important impact on the certainty, magnitude, or direction of 
the estimate.

A list of abbreviations and their definitions is provided in Appendix F.

PEER REVIEw
A draft version of this report was sent to the technical advisory panel and additional peer 
reviewers.  Their comments and our responses are included in Appendix G. 
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RESULTS

LITERATURE SEARCH
The search for systematic reviews yielded 556 citations, of which 114 were retained.  An 
additional six articles were suggested by reviewers following initial draft review, resulting in a 
total of 120 articles for full-text review (Figure 1).  Of these, we included 28 systematic reviews 
that met our quality criteria (Appendix D) and three primary studies not cited in previous 
systematic reviews.  We additionally included a systematic review that did not fully meet our 
quality criteria, but contributed relevant information about recently developed technology-based 
interventions.

The search for primary studies of animal-assisted therapies yielded 380 abstracts, of which 65 
were retrieved for full-text review (Figure 2).  Nine studies provided data that addressed the key 
questions in this review.
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Figure 1.  Literature flow for systematic reviews 

Abstracts imported from PubMed, Cochrane Database of 
Systematic Reviews, Cochrane Database of Reviews of Effects, and PsycInfo 

(from database inception through Sept. 2009)
N = 556

Cognitive/emotion-oriented interventions
Reminiscence therapy: 4•	
Simulated presence: 2•	
Validation therapy: 4•	

Sensory stimulation interventions
Acupuncture: 1•	
Aromatherapy: 2•	
Light therapy: 2•	
Massage/touch: 2•	
Snoezelen multisensory stimulation: 4•	
TENS: 1•	

Behavior management techniques
3 systematic reviews•	
2 primary studies•	

Other psychosocial interventions 
Animal-assisted therapy: 0•	
Exercise: 3•	

Various interventions for a specific behavioral symptom
Wandering: 5•	
Agitation: 1 review, 1 primary study•	

Systematic reviews of non-pharmacological interventions for 
behavioral symptoms of dementia:  N = 28
Primary studies from peer review:  N = 3

Figure 2.  Literature flow for primary studies of animal-assisted 
therapy 

Abstracts imported from PubMed, PsycINFO, and CINAHL  (from database 
inception through December 2009)

N = 380

Full-text articles retrieved
N = 64

Prospective studies included
N = 9

Narratives, case studies, observational studies, surveys, uncontrolled •	
studies: 29
Population not in scope: 2•	
Care setting not in scope: 5•	
Study did not address behavioral symptoms: 1•	
Did not evaluate effects of pet therapy: 6•	
Publication inaccessible or non-English language: 5•	
Used for contextual purposes only: 7•	

Excluded
N = 55

Non-randomized 
controlled trial/

quasi-
experimental 

design
N = 3

Within-
participants 
repeated-

measures design
N = 6
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KEY QUESTION #1.  How do non-pharmacological treatments of be-
havioral symptoms compare in effectiveness with each other, with 
pharmacological approaches, and with no treatment?
The review of evidence addressing Key Question #1 is organized into the following categories:

Cognitive/emotion-oriented interventions• 
Sensory stimulation interventions• 
Behavior management techniques• 
Other psychosocial interventions• 
Various interventions targeting a specific behavioral symptom• 

The organization of evidence on specific interventions within each category follows the order 
shown in Figure 1.

Cognitive/Emotion-oriented Interventions

Reminiscence Therapy
Summary:  With the exception of one small trial (N=17) that showed a benefit on mood, this 
limited body of evidence of small trials does not support the use of reminiscence therapy for the 
treatment of behavioral symptoms of dementia.

Details:  Reminiscence therapy involves the discussion of past activities, events and experiences 
with another person or group of people.  Reminiscence therapy uses materials such as old 
newspapers, photographs, household and other familiar items from the past to stimulate 
memories and enable people to share and value their experiences.10, 11  General reminiscence in 
a group context aims to enhance interaction, whereas life review usually involves individual 
sessions in which the person is guided chronologically through life experiences and encouraged 
to evaluate them. Studies have suggested that reminiscence work assists in reducing depression 
in older people, and both of these approaches might plausibly have an impact on mood and well-
being.10

We found one systematic review that focused on reminiscence therapy as a treatment for 
dementia.10  Four RCTs that included a combined total of 144 subjects were included in the 
findings of this review. Three of the RCTs assessed behavioral symptoms and found no effect 
of reminiscence therapy on these symptoms.  One RCT (N=17) compared the effects of 12 
individual weekly sessions of reminiscence therapy with no treatment, and found statistically 
significant improvements in depression at six weeks in the treatment group, but found no 
differences in other behavioral symptoms between groups.10

A systematic review examining a variety of interventions included three small RCTs (combined 
N=38) of reminiscence therapy, and found no clear benefit.11  Other reviews that examined 
reminiscence therapy in addition to other interventions similarly found no effects of reminiscence 
therapy on behavioral symptoms.4, 12

Simulated Presence Therapy (SPT)
Summary:  The findings of the included studies are mixed, and well-conducted studies are 
lacking.  This body of research did not find consistent evidence that SPT reduces behavioral 
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symptoms of dementia.  In addition, there is some indication that SPT may worsen behavioral 
symptoms of dementia in some individuals.

Details:  Simulated presence therapy (SPT) involves the use of audiotapes made by family 
members containing scripted “telephone conversations” about cherished memories from earlier 
life, in an effort to tap remote memory, improve behavioral symptoms, and enhance quality of 
life among persons with dementia.3, 13

Our search identified one systematic review that focused on SPT for the treatment of behavioral 
symptoms of dementia.3  A meta-analysis found a statistically significant effect of SPT on 
disruptive, agitated, or depressed behaviors from pre- to post-intervention, but this analysis was 
based on three small quasi-experimental studies (ranging from six to nine subjects in each) and 
one small RCT (N=30).  Furthermore, there was significant statistical heterogeneity between 
studies and substantial variation in the research designs used, the measures used to assess 
challenging behavior, and the administration of SPT.  The review identified three additional 
studies that could not be combined in the meta-analysis; of these, two studies found that SPT 
was effective in reducing challenging behaviors, and the third found no overall benefit and 
that the response to SPT may differ among individuals.  Furthermore, three studies identified 
in the review reported that SPT actually increased agitation or disruptive behaviors in some 
participants.  The authors of the review noted the importance of assessing participants’ suitability 
for emotion-oriented approaches and monitoring their responses closely.3

 A review of multiple interventions included one non-randomized controlled study of SPT 
vs. recorded readings from a newspaper and found no statistically significant differences in 
monitored behaviors.12

Validation Therapy
Summary:  The findings are mixed, and the evidence is insufficient to draw conclusions about the 
efficacy of the treatment of validation therapy for dementia.

Details:  Validation therapy is based on the general principle of validation, the acceptance 
of the reality and personal truth of another’s experience, and incorporates a range of specific 
techniques.14  Validation therapy is intended to give the individual an opportunity to resolve 
unfinished conflicts by encouraging and validating expression of feelings.11

One systematic review focused on validation therapy for the treatment of dementia.14  The review 
included three RCTs with a combined total of 146 subjects.  Comparison groups in the studies 
included usual care, social contact (activities such as music, art, literature, dance, and games), 
and reality orientation.  One study compared the effects of validation therapy, reality orientation, 
and usual care on behavioral symptoms among 31 nursing home residents.  Participants in the 
treatment group received 30-minute validation sessions, five days a week, for six weeks.  At the 
end of the treatment period, the study found a significant difference in Behavior Assessment Tool 
(BAT) scores in favor of validation therapy compared to usual care, but there were no significant 
differences between validation therapy and reality orientation therapy.  The second study 
compared usual care to validation therapy (30-minute sessions, four days per week for 52 weeks) 
given to 27 residents of a large VA Medical Center (VAMC).  The study found no significant 
differences in behavior after nine months of therapy.  In a study of 88 patients from four nursing 
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homes, a beneficial effect on depression was observed at 12 months in favor of validation therapy 
compared with social contact, but there was no difference compared to usual care.

Three additional systematic reviews that examined validation therapy in addition to other forms 
of therapy found no statistically significant findings in favor of validation therapy for reducing 
behavioral symptoms of dementia.4, 11, 12

Sensory Stimulation Interventions

Acupuncture
Summary:  There are currently no good quality trials evaluating acupuncture for the treatment of 
behavioral symptoms associated with dementia.  

Details:  Acupuncture is an ancient Chinese method which has been used for both the prevention 
and treatment of diseases for over 3,000 years.15  One systematic review evaluated acupuncture 
in patients with vascular dementia.15  The review found 17 RCTs, but found them all to be 
ineligible for the following reasons:  1) the control group received some form of Western 
medicine in six studies; 2) there was inadequate randomization in four studies; 3) acupuncture 
was used in conjunction with another therapy and the effects of acupuncture could not be 
evaluated separately in six studies; and 4) insufficient information was available for one study.  
Because none of the identified RCTs met inclusion criteria for this review, the effectiveness and 
safety of acupuncture could not be analyzed.  The authors of the review emphasized the need for 
randomized placebo-controlled trials of acupuncture.15

Aromatherapy
Summary:  There is limited evidence that aromatherapy may be an effective treatment for the 
behavioral symptom of agitation.

Details:  Aromatherapy consists of the use of fragrant oils from plants.  Aromatherapy has been 
used in attempts to reduce behavioral symptoms, to promote sleep, and to stimulate motivational 
behavior in people with dementia.16  Much of the literature on aromatherapy comes from 
qualitative research and small scale non-randomized trials.16

One systematic review focused solely on aromatherapy, but only one RCT met its inclusion 
criteria.16  This clustered RCT included 72 participants with severe dementia in eight nursing 
homes.  The four-week study examined the effects of topical Melissa oil, and sunflower oil was 
used at control nursing homes.  Though the study found a significant decrease in measures of 
agitation and neuropsychiatric symptoms, there was no significant decrease in aggression, and 
important differences among participants such as medication use were not accounted for.

A study cited in another systematic review13 similarly found that aromatherapy was associated 
with decreased agitation among dementia patients.  In this study of 15 individuals, two percent 
lavender oil or water vapor was sprayed in a communal area of a dementia ward for two hours 
a day, on alternating days for 10 sessions.  Agitation was assessed during the last hour of each 
session using the Pittsburgh Agitation Scale, by an observer who wore a nose clip in an effort to 
be blinded to the intervention.  Median behavior scores were 20 percent lower while exposed to 
lavender compared to water vapor, and the difference was statistically significant (p= 0.016).13
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Light Therapy
Summary:  There is insufficient evidence to draw any conclusions about the effectiveness of 
bright light therapy in managing sleep, behavior, or mood disturbances associated with dementia.

Details:  Rest-activity and sleep-wake cycles are controlled by the endogenous circadian rhythm 
generated by the suprachiasmatic nuclei (SCN) of the hypothalamus.  Degenerative changes 
in the SCN appear to be a biological basis of circadian disturbances in people with dementia.  
In addition to the internal regulatory loss, elderly people (especially those with dementia) 
experience a reduction in sensory input because they are visually less sensitive to light and have 
less exposure to bright environmental light.  Evidence suggests that circadian disturbances may 
be reversed by stimulation of the SCN by light.17

One Cochrane review examined RCTs of the effects of light therapy on sleep, behavior, and 
mood disturbances among patients with dementia in long-term care facilities.17  Only two studies 
met methodological and design criteria for inclusion in the review.  One small RCT compared 
dawn-dusk simulation (maximum 400 lux) to dim red light (<5 lux) for three weeks among 13 
nursing home residents.  There were no significant differences in any outcome: nocturnal sleep 
duration, night-time activity, sleep latency (defined as the amount of time between reclining 
in bed and the onset of sleep), agitation (Neuropsychiatric Inventory; NPI), and depression 
(Geriatric Depression Scale; GDS) measured at the end of light therapy and three weeks post-
treatment.

Another RCT randomly assigned 92 nursing home residents with severe Alzheimer’s disease 
to receive morning bright light, evening bright light, or morning dim red light for 10 days.  The 
study found no differences between groups in sleep duration or agitation at the end of therapy 
and at five days post-treatment.

An older systematic review included four studies of bright light therapy, three of which reported 
beneficial effects on agitation and nocturnal restlessness during bright light treatment (1500 – 
2500 lux).5  The studies were limited by small sample size (N < 24), and three of the studies had 
samples of 10 subjects or fewer.

Massage and Touch Therapy
Summary:  Though the true effect of massage and touch on behavioral symptoms is uncertain, this 
very small body of evidence preliminarily suggests that hand massage and touch may be a viable 
treatment option, especially given the ease of implementation and minimal training involved.

Details:  Massage and touch are among the interventions used in dementia care with the aim 
of reducing depression, anxiety, aggression and other related psychological and behavioral 
manifestations.18  Expressive touch such as patting or holding a client’s hand involves emotional 
intent, for example, to calm a patient or to show concern, as opposed to instrumental/task-
associated touch within nursing care.19

A 2005 review focused on RCTs of massage and touch therapies for dementia.18  Eligibility 
criteria required that studies used a RCT design, employed blinding of outcome assessors, and 
measured changes in agitated behavior.  Of 34 references identified by the search, only two 
small RCTs met these criteria.  One RCT of 42 institutionalized patients with organic brain 
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syndrome compared verbal encouragement with touch to verbal encouragement alone during 
meals, and found that touch therapy was associated with a significant increase in mean calorie 
and protein intake.  The second RCT assessed the effect of hand massage vs. calming music, 
and simultaneous hand massage and calming music vs. no intervention.  Sixty-eight participants 
were randomly assigned to one of four groups.  Interventions consisted of a single 10-minute 
treatment.  Researchers found a greater decrease in agitated behavior (CMAI score) compared 
with baseline during treatment, immediately after treatment, and one hour after treatment among 
the groups receiving hand massage compared to the group receiving no treatment.  Findings were 
similar for hand massage, calming music, or both.

Another systematic review that examined touch interventions among other treatments for 
dementia identified a small RCT that found that an expressive touch intervention that involved 
5.5 minutes a day of touching, including 2.5 minutes a day of gentle massage and 3 minutes a 
day of intermittent touching with someone talking, over a 10-day period decreased disturbed 
behavior from baseline immediately and for 5 days after the intervention.11

Music Therapy
Summary:  Music interventions have potential for reducing agitation in persons with dementia 
in the short-term.  Well-conducted studies are lacking, and trials with adequate sample size 
and rigorous methodology are needed.  Some interventions such as listening to recorded music 
during mealtimes are simple and low-cost, and they may be feasible in VA settings.  The 
feasibility and cost-effectiveness of more resource-intensive interventions, such as individual 
patient interactions with a professional music therapist, need to be evaluated.

Details:  People with dementia may retain the ability to sing old songs,20, 21 and musical abilities 
appear to be preserved in individuals with dementia who were musicians22 despite aphasia and 
memory loss.  Information presented in a song context appears to enhance retention and recall of 
information, and structured music activities can promote interaction and communication.  Music 
therapy can, therefore, potentially enhance cognitive skills as well as social/emotional skills, 
and may also serve as an alternative to medication for managing behavioral symptoms of AD.23  
There is a wide range of music interventions for older people with dementia, including listening 
to different types of music, instrument playing, or group exercise while listening to music.  The 
range of music interventions includes activities administered by a professional music therapist, 
as well as the presentation of recorded music by a variety of caregivers, to patients privately or in 
a group setting.

The literature search for music and music therapy interventions for behavioral symptoms 
identified 18 reviews that included a total of 104 primary studies.  Among these reviews, we 
selected four systematic reviews11, 24-26 based on quality, recency, and relevance.  The most 
rigorous systematic review was a Cochrane review24 that conducted a literature search through 
September 2005, and included three RCTs.27-29  Three other systematic reviews included a wider 
range of study designs not limited to RCTs.11, 25, 26

The Cochrane review24 determined that trials were poor in quality, citing inadequate reporting 
of methods of randomization and blinding, as well as inappropriate methods of data analysis in 
two of the studies.27, 28  Reviewers concluded that no study presented any quantitative results in 
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sufficient detail to justify the original investigators’ conclusions that music listening was more 
effective than control on behavioral symptoms.24  In one study, when bathing was accompanied 
by listening to preferred music (as compared with no music), residents demonstrated significantly 
less aggressive behaviors.27  Gerdner (2000) reports that agitation was significantly less frequent 
during and after music therapy when each patient listened to his or her preferred music compared 
with standard classical music.28  Groene (1993) reported that the amount of time a wandering 
subject remained seated or in close proximity to the session area was longer for music sessions 
than for reading sessions.29

Systematic reviews that included a wider range of study designs consistently concluded that music 
therapy decreases agitation in the short-term, although there was no evidence of long-term effects.  
One systematic review examined 20 studies published through 2000,26 and another included 24 
music interventions (including 14 of the same studies) published through 2003.11  A systematic 
review of eight studies that specifically examined the use of preferred or individualized music 
found reductions in agitated behaviors that were statistically significant in all but one study.25

Methodological limitations in the music intervention studies include lack of randomization, 
observational methods and sampling techniques, problems with internal validity, and 
confounding due to the possible effects of the music intervention on staff.  Some studies 
employed momentary time sampling techniques, where the observer records whether or not the 
behavior is occurring at the end of a pre-specified time period.  This sampling method may tend 
to overestimate continuous behaviors and underestimate discrete episodes of behavior.  Internal 
validity was questionable in two studies in which some participants were transferred to “geri-
chairs” that prevent the patient from leaving the chair due to a fixed tray across the chair arms.  
A reduction in agitation behaviors in these studies was attributed to the effects of music, despite 
the fact that the use of these chairs would directly affect pacing behaviors.26  In another study, the 
effects of the music intervention on staff behavior was an unexpected confounder.30  This study 
compared the use of taped music to no music during mealtimes, and it measured the amount of 
food eaten by participants.  The participants’ consumption of food increased during the music 
conditions, but the staff served more food during the music conditions as well.  The effect of 
music on increasing food intake could not be clearly separated from the fact that the patients had 
received more food on their plates.

Snoezelen Multisensory Stimulation Therapy
Summary:  There is no consistent evidence demonstrating a durable effect of multisensory 
stimulation (MSS) therapy on behavioral symptoms of dementia.  Preliminary findings of short-
term benefits and the reported pleasantness of the treatment of MSS, however, suggest that future 
research may be warranted.

Details:  MSS, otherwise known as Snoezelen therapy, is based on the premise that 
neuropsychiatric symptoms may result from periods of sensory deprivation.11, 31 MSS uses 
multiple stimuli during a treatment session aimed at stimulating the primary senses of sight, 
hearing, touch, taste and smell.  MSS combines the use of such treatments as lights, tactile 
surfaces, music, and aroma.31  Interventions generally occur in specially designed rooms with a 
variety of sensory based materials.  A typical MSS room provides taped music, aroma, bubble 
tubes, fiber optic sprays and moving shapes projected across walls.12  MSS has become a popular 
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intervention for behavioral symptoms in persons with dementia, but the application of MSS 
varies in form, procedures, and in frequency of treatment.31

One systematic review included two RCTs in which MSS was used for a total of 246 individuals 
with dementia aged 60 and older.31 The first study compared eight 30-minute MSS sessions to 
activity sessions that were based on individual subjects’ preferences and abilities, but with no 
obvious sensory inputs. No significant effects on mood were found either immediately after 
intervention or at one-month post-follow-up. The second study compared a 24-hour exposure 
to MSS with usual care.  Although patients appeared to find MSS enjoyable, the study found no 
long-term significant effects on behavior or mood.

Other systematic reviews11, 12, 32 identified four additional RCTs and reported mixed results. One 
study administered MSS in specially designed rooms in 30- to 60-minute sessions and found that 
during the four-week treatment period, disruptive behavior outside the treatment setting briefly 
improved but did not last once the treatment had stopped. Two studies conducted MSS sessions 
for 30 to 60 minutes for three consecutive days and found that subjects were less apathetic when 
remaining in a multisensory stimulation room compared with remaining in the living room or 
receiving activity therapy. Lastly, one small (N=20) repeated-measures study set in a day-care 
center and mental health nursing home exposed patients to three 40-minute sessions of either 
MSS or reminiscence therapy and found no significant differences in behavior symptoms during 
or after treatment.

Transcutaneous Electrical Nerve Stimulation (TENS)
Summary:  Although some short-lived improvements in neuropsychological symptoms of 
dementia have been observed with TENS, definite conclusions on the possible benefits of this 
intervention cannot be made.

Details:  TENS is a simple, non-invasive analgesic technique that is most often used for pain 
control and occasionally for neurological and psychiatric conditions such as drug/alcohol 
dependency, headaches, and depression.33, 34  TENS is the application of an electrical current 
through electrodes attached to the skin.  Short, pulsed electrical currents are generated by a portable 
pulse generator and delivered across the intact surface of the skin through conditioning pads 
called electrodes.33  By carefully adjusting the intensity and duration of the pulses, a mild tingling 
sensation without pain or muscle contraction, or a stronger sensation involving muscle contraction, 
can be produced.34  Few known side effects exist and there are no known drug interactions.33  
Although TENS is not routinely used for treatment of dementia, several studies in the Netherlands 
and one study in Japan suggest that TENS applied to the back or head may improve cognition, 
behavior, and sleep disorders in patients with Alzheimer’s disease or multi-infarct dementia.34

We identified one systematic review of the effectiveness of TENS in the treatment of dementia.34  
The review reported that TENS produced a statistically significant improvement directly 
after treatment in delayed recall of eight words in one trial, face recognition in two trials and 
motivation in one trial, but there were no significant effects of TENS treatment on sleep disorders 
or behavior disorders evaluated immediately after treatment or at six-week post-treatment.  Of 
nine RCTs identified, only three of the studies provided sufficient data to be combined in a 
pooled analysis, for a combined total of 63 subjects. Two of these studies were conducted in the 
Netherlands, and one was conducted in Japan.  In one study, TENS was provided for 30 minutes 
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per day, five days per week for six weeks; in another study, TENS was applied for six hours per 
day; in the Japanese study, TENS was applied for 20 minutes daily for two weeks.  In each study, 
a placebo treatment was delivered using electrodes that were disconnected from the device.  The 
only adverse effects mentioned were from the Japanese study in which one patient to whom 
cranial electrical stimulation was applied complained of a dull pain in the head with active 
treatment.  None of the other studies mentioned adverse effects, although it is unclear if adverse 
events were monitored.  The authors of the review stated  the following conclusions:

“Although a number of studies suggest that TENS may produce short lived 
improvements in some neuropsychological or behavioural aspects of dementia, 
the limited presentation and availability of data from these studies does not allow 
definite conclusions on the possible benefits of this intervention. Since most of the 
currently published studies are well designed, although the numbers of subjects in 
each study is small, analysis of the complete original data from these and/or future 
studies may allow more definitive conclusions to be drawn.”34

Behavior Management Techniques
Summary: The findings from three reviews provide some support for behavior management 
techniques as effective interventions for behavioral symptoms of dementia, though mixed study 
results, the variety of specific interventions, and methodological concerns in many studies 
suggest that, though behavior management techniques are promising interventions for the 
treatment of behavioral symptoms of dementia, additional research with carefully assessed 
outcomes is warranted to replicate results across research labs and settings.

Details:  Behavior management techniques include a wide variety of behavioral interventions 
such as functional analysis of specific behaviors (e.g., establishing how behaviors or responses are 
influenced by stimuli), token economies (e.g., systems of positive reinforcement for behaviors), 
habit training (e.g., reinforced learning of habits related to activities of daily living), progressive 
muscle relaxation, communication training, behavioral or cognitive-behavioral therapy, and 
various types of individualized behavioral reinforcement strategies.  These interventions can be 
implemented directly with the patient or taught to caregivers to implement with the patient.

Three good quality systematic reviews,7, 11, 35 including a total of 31 studies, examined the 
effectiveness of behavior management techniques for the treatment of behavioral symptoms 
of dementia. An additional 11 articles focused on teaching caregivers to implement behavior 
management techniques with individuals with dementia. Of these 42 articles, seven were 
RCTs with sample sizes of more than 30 participants. The remaining studies were limited by 
methodological issues including small sample sizes (e.g., single subject design or very small 
samples of less than 10 participants per treatment condition), non-randomization, patients serving 
as their own comparison subjects, or no comparison group. Additionally, two primary studies not 
included in the three good quality reviews were examined for this report after recommendation 
by reviewers, resulting in a total of nine primary articles considered in this report. The two 
primary articles suggested by reviewers were both behavior management technique RCTs 
documenting some decreases in behavioral symptoms of dementia; the seven RCTs from the 
systematic reviews provided mixed evidence for the effectiveness of behavior management 
techniques.  Table 1 shows the details of these nine studies.



20

Non-pharmacological Interventions for Behavioral Symptoms of Dementia Evidence-based Synthesis Program

Table 1.  Primary studies on behavior management techniques

Sample Size Randomiz-
ation Blinding Clustering/

Nesting
Type of Intervention and 

Comparator Outcomes Results

N=120 in 
matched care 
facilities Final 
N:  
treatment = 54, 
control = 5136

Yes: Random 
assignment to 
matched care 
facilities.

No blinding of 
providers or as-
sessors; patients 
were “unaware 
whether their carer 
received the inter-
vention or not.”

Yes:  Clustering 
accounted 
for by using 
generalized 
estimating 
equations.

Treatment: Staff training on 
“psychosocial management of residents’ 
behavioral problems.” Control: 
Treatment as usual.

Four behavioral outcome measures: 
AGECAT Organic, AGECAT Depression, 
Chrichton Scale, Barthel Index. Ten 
outcome measures of provider visits.

Pre-test group differences on AGECAT Organic 
once clustering was accounted for. Treatment group: 
Significant difference in AGECAT Organic and 
AGECAT Depression; significantly fewer general 
practitioner visits; no significant differences in nine 
other provider visit measures.

N = 72 dyads2 Yes: Random 
assignment to 1 
of 4 conditions.

No provider 
blinding; yes 
assessor blinding; 
no patient blinding.

No clustering, 
just caregiver-
patient dyads.

Treatment 1: Teaching caregivers to 
implement increased pleasant events; 
Treatment 2: Teaching caregivers 
problem solving strategies; Control 1: 
Typical care; Control 2: Waitlist.

HDRS, CSDD, BDI, MMSE, DRS, RIL, 
caregiver HDRS, BI, and ten items on 
positive aspects of care-giving.

Significant gender differences at pre-test but no 
differences on outcome measures; gender was included 
as a covariate but was not associated with outcomes. 
Immediate post-test: Significant improvement on all 
patient and caregiver depression measures for both 
treatment and neither control groups. No significant 
differences on any measures of cognition or burden, 
consistent with research hypotheses. Six month 
follow-up (only treatment groups assessed): Significant 
improvement in patient and caregiver depressions 
scores was maintained compared to pre-test.

N = 153 dyads37 Yes: Random 
assignment to 
treatment or 
control.

Yes assessor 
blinding; no 
provider blinding; 
no information on 
patient blinding.

No clustering, 
just caregiver-
patient dyads.

Treatment: Patient exercise program 
combined with teaching caregivers 
behavior management which included 
general behavior management as 
well as education about dementia, 
moderating personal reactions, and 
identifying and encouraging pleasant 
activities including exercise and social 
activities. Control: Routine care.

SF-36-PF, SF-36-PRF, SIP-BCM, SIP-M, 
SIP-HM, HDRS, CSDD, walking speed, 
functional reach, standing balance, aerobic 
activity, restricted activity days, falls, near 
falls, RMBPC, MMSE.

No significant pre-test differences. Three months 
post test: Significant differences in SF-36-PRF, 
CDSS, aerobic activity, and restricted activity days. 
24 months post-test: Significant differences in SF-36-
PRF and SIP-M.

N = 95 dyads38 Yes: Random 
assignment to 
treatment or 
control.

Yes assessor 
blinding; no 
provider blinding; 
no information on 
patient blinding.

No clustering, 
just caregiver-
patient dyads.

Treatment: Training consultants to 
teach caregivers behavior management 
techniques, communication, and 
pleasant events; and provide caregiver 
support. Control: Routine care.

Caregiver outcomes:  CES-D, HDRS, CSQ, 
PSS, SCB, SSCQ. Patient outcomes: 3 
caregiver-rated target behaviors, NPI, 
RMBPC, QOL-AD, MMSE.

Significant differences in ethnicity at baseline 
but unrelated to outcome. Post-test: Significant 
differences in CES-D, SCB, RMBPC, and QOL-AD. 
Six month follow-up: significant differences in CES-D, 
HDRS, CSQ, SCB, RMBPC, and QOL-AD.

N = 31 
residents and 
25 staff39

Yes: Random 
assignment to 
treatment or 
control.

Yes assessor 
blinding; no 
provider blinding; 
no information on 
patient blinding.

Yes: 4 
residences in 
the RCT. Stats 
accounted for 
clustering by 
use of Huber-
White-Sandwich 
estimator.

Training: Behavior management training 
of staff at residences. Control: Trainings 
as usual.

GDS, CAS, RMBPS, ABID, NPI, SSCQ, job 
satisfaction, MMSE.

No significant pre-test differences. Significant 
improvement in GDS, CAS, RMBPS, ABID, NPI.
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Sample Size Randomiz-
ation Blinding Clustering/

Nesting
Type of Intervention and 

Comparator Outcomes Results

N = 237 dyads40 Yes: Random 
assignment to 
treatment or 
control.

Yes: Providers, 
assessors, and 
patients blinded to 
condition.

No clustering, 
just caregiver-
patient dyads.

Treatment: Training caregivers on 
problem solving, communication, 
engaging patients in activities, and 
simplifying tasks. Control: Phone 
calls using a script focusing on care 
challenges and informational brochures.

Patient outcomes: FIM-IADL, FIM-ADL, 
QOL-AD, Activity engagement scale, 
ABID. Caregiver outcomes: PCI, caregiver 
confidence scale, behavior problems, study 
benefits.

No significant pre-test differences. 4 month follow-
up: Significant improvement in FIM-IADL, Activity 
engagement, PCI, and caregiver confidence. 9 month 
follow-up: No significant differences on any outcome 
measure.

N = 12741 Yes: Random 
assignment to 
1 of 5 treatment 
or control 
groups.

No information 
provided but 
likely no provider 
blinding.

5 treatment and 
control groups 
at each of 7 
sites; statistics 
accounted for 
differences by 
state but not site.

Treatment groups: (1) ADL, (2) 
Psychosocial activities, and (3) 
Combined ADL/Activities. Control 
groups: (1) Placebo of 30 minutes daily 
nursing assistant attention and (2) 
treatment as usual. 

DBS, MMSE, ODAS, AARS, and VAS. No significant pre-test differences. Significant 
differences on some subscales of the ODAS, AARS, 
and VAS though total number of subscales was not 
reported.

N = 34 dyads42 Yes: Random 
assignment to 
treatment or 
control.

No information 
provided but 
likely no provider 
blinding.

No clustering, 
just caregiver-
patient dyads.

Treatment: Progressive muscle 
relaxation (PMR). Control: Imagery 
intervention matched to PMR for 
provider contact, time, structure, 
assessment, and home practice.

BVRT, COWA, CF, BAI, MBPC, BRAD, 
DRS, BPRS.

No significant pre-test differences. Post-test 
significant improvement in BVRT, COWA, CF, MBPC, 
BPRS, and BRAD.

N = 57 dyads 
in 5 care 
facilities43

Yes: Random 
assignment to 
treatment or 
control.

No patient or 
family member 
blinding; nursing 
staff blinded 
by being kept 
uninformed of 
study hypotheses.

Treatment 
was provided 
in groups 
held within 5 
care facilities; 
no statistical 
accounting for 
clustering.

Treatment: Caregiver training on 
verbal communication, non-verbal 
communication, and family visit 
structure. Control: Usual care (no 
comparable group participation).

Patient outcomes: MOSES-Self-care, 
MOSES-Disorientation, MOSES-
Depression, MOSES-Irritability, MOSES-
Withdrawal, CSDD-Mood-related signs, 
CSDD-Behavioral disturbance, CSDD-
Physical signs, CSDD-Cyclic functions, 
CSDD-Ideational disturbance, CMAI-O-
Physically aggressive, CMAI-O-Physically 
nonaggressive, CMAI-O-Verbally agitated, 
CMAI-N-Physically aggressive, CMAI-
N-Nonaggressive, CMAI-N-Verbally 
agitated, GIPB-Verbal Behavior, GIPB-
Nonverbal behavior, GIPB-Non-interactive 
behavior, MBP, psychotropic medication, 
restraint use. Family member outcomes: 
DMSS-Criticism, DMSS-Encouragement, 
DMSS-Active management, CHS-M-
ADL, CHS-M-IADL, CHS-M-Behavior 
Problems, CHS-M-Cognitive functioning, 
CHS-M-Social network, VSO-Frequency 
of visit, VSO-Duration of visit, VSO-
Amount of communication, VSO-Quality 
of communication, VSO-Impact on family 
members, VSO-Impact on residents. 

Pre-test differences based on gender and length of 
stay accounted for statistically. 3-month follow-up: 
Significant improvement on MOSES-Disorientation, 
CSDD-Mood related signs, CSDD-Physical 
signs, CSDD-Cyclic functions; CSDD-Ideational 
disturbance, GIPB-Verbal behavior, GIPB-Non-
interactive behavior, psychotropic medication,  
restraint use, DMSS-Criticism, and DMSS-
Encouragement. 6-month follow-up: Significant 
improvement on MOSES-Depression, MOSES-
Irritability, CSDD-Cyclic functions, CSDD-Ideational 
disturbance, CMAI-O-Verbally agitated, CMAI-N-
Nonaggressive, DMSS-Criticism, CHS-Cognitive 
functioning, VSO-Duration of visit, and VSO-Impact 
on residents.

Abbreviations are defined in Appendix F.
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There are a number of methodological concerns that affect the confidence of any estimate of 
effect in these studies, and the ability to clearly discern a pattern of effect across studies. One 
concern was inadequate blinding to treatment condition: in almost all reviewed studies, one or 
more key personnel (patients, caregivers, assessors, staff member raters, or providers) were not 
blinded to treatment condition; Gitlin et al. (2010) was the only study to document adequate 
double blinding.40  The issue of adequate blinding is particularly important in these types of 
behavior management technique studies because almost all outcomes are assessed by provider 
or caregiver observation or patient self-report measures, all potentially influenced by provider or 
patient awareness of treatment condition.

Another important recurrent issue was the striking variation in the types of outcomes assessed 
and methods of outcome assessment (Table 1). Though all primary studies cited improvements 
in outcomes from behavior management interventions, many used multiple tools to measure 
the same construct (e.g., three depression scales in one study) but did not find consistent 
results within the study.  Moreover, studies investigated a large number and variety of patient 
outcomes, including behavioral symptoms, depression, anxiety, psychiatric symptoms, cognitive 
functioning, activities of daily living, instrumental activities of daily living, aspects of physical 
health, quality of life, and activity participation. The inclusion of too many outcomes, especially 
in studies with smaller sample size, increases the likelihood that chance alone will produce a 
beneficial effect on one or more outcomes (i.e., increased risk of a Type I error or false alarm 
rate).  For example, McCallion et al. (1999) acknowledge that the inclusion of multiple outcome 
measures assessed at both three- and six-months post-treatment resulted in an increased 
Type I error rate.43  Though they used a more conservative p value (significance value) in 
their discussion of findings, the reported 21 significant outcomes out of a total of 68 assessed 
outcomes at various time points yielded inconsistent results within assessed constructs (e.g., 
patients improved on only certain measures assessing aggression, and they improved at only one 
time point on certain measures assessing affect).

Intervention characteristics also varied among studies, which in part reflects the diversity of 
interventions that fall under the behavior management therapy category such as functional 
analysis of specific behaviors, token economies, habit training, progressive muscle relaxation, 
communication training, behavioral or cognitive-behavioral therapy, and various types of 
individualized behavioral reinforcement strategies. Additionally, because behavior management 
techniques are often rooted in patient-specific behavior change, standardized interventions often 
used particular reinforcement strategies that varied from patient to patient.

This variability in outcomes, assessment tools, and interventions results in a body of literature 
that is difficult to compare, and it is almost impossible to establish specific, effective components 
of interventions that are broadly classified as behavior management techniques. Additionally, 
findings across studies were inconsistent even when similar interventions and outcomes were 
being assessed. Specific study findings are as follows:

Proctor et al. (1999) found that an intervention training staff members in the psychosocial • 
management of behavioral symptoms had positive effects on cognitive functioning and 
depression, yet there were no differences in physical disability or behavioral symptoms 
between the treatment and control groups.36
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Teri, Logsdon, et al. (1997) found that interventions designed to teach caregivers to • 
implement problem solving strategies and increase pleasant events resulted in decreased 
depression; there was no change on measures of cognition.44

Teri, Gibbons, et al. (2003) found that teaching caregivers behavior management • 
techniques combined with a patient exercise program was effective in improving some 
aspects of patient physical health and depression, though these findings were inconsistent 
across measurement occasions.45

Teri, McCurry, et al. (2005) found that training consultants to teach caregivers how to • 
implement behavior management techniques and increase pleasant events resulted in 
a decrease in four out of seven measures of behavioral symptoms, quality of life, and 
psychiatric symptoms at post-test, and seven out of seven measures at six-month follow-
up.38

Teri, Huda, et al. (2005) examined a behavior management training program for • 
assisted living facility staff and found that this intervention decreased all assessed 
patient outcomes in the treatment group including depression, anxiety, and behavioral 
symptoms.39

Gitlin et al. (2010) found that a patient-tailored intervention program targeting problem • 
solving, communication, engagement in activities, and task restructuring resulted in 
significant improvements in functional independence and quality of life, as well as some 
improvements in agitated behaviors and engagement in activities; these latter findings 
were inconsistent across post-test and nine-month follow-up assessment periods.40

Beck et al. (2002) investigated an intervention focused on activities of daily living and • 
psychosocial activities; these interventions resulted in some improvements in patient 
affect, though no improvements in patient disruptive behaviors were noted.41

Suhr et al. (1999) found that a progressive muscle relaxation intervention resulted in • 
significant improvement in behavioral symptoms and cognitive functioning, and no 
change in anxiety.42

McCallion et al. (1999) found that an intervention designed to improve caregiver-patient • 
communication resulted in improvements on some measures of depression and behavioral 
symptoms, though these findings were inconsistent across measurement occasions.43

The three reviews on behavior management techniques examined a broader range of primary 
studies than the subset of primary articles included in this report due to the methodological 
concerns of the studies. In spite of including a broader range of primary studies, these reviews 
document cautious recommendations for the effectiveness of behavior management techniques in 
the treatment of behavioral symptoms of dementia. Ayalon et al. (2006)7 described the interventions 
as possibly efficacious, and noted the need for replication and further research; Logsdon et 
al. (2007)35 described two effective behavior management techniques, structured behavioral 
interventions and individualized interventions designed to target behavioral symptoms, as being 
effective in the treatment of dementia-related behavior symptoms; finally, Livingston et al. (2005)11 
used the Oxford Centre for Evidence-Based Medicine criteria46 and rated behavior management 
techniques with a grade of B for the management of neuropsychiatric symptoms of dementia, 
noting that the larger RCTs for behavior management techniques that were reviewed resulted in 
consistently positive results even months following the interventions.



24

Non-pharmacological Interventions
for Behavioral Symptoms of Dementia Evidence-based Synthesis Program

Neither the implementation of behavior management techniques with patients nor the teaching 
of behavior management techniques to caregivers to administer to patients was associated with 
any harm in any of the reviews or primary studies considered in this report, though this was not 
systematically assessed in the majority of studies.

Other Psychosocial Interventions

Animal-assisted Therapy (AAT)
Summary:  Though some benefit of AAT on behavioral symptoms is suggested by the authors of 
these studies, this is a very limited body of evidence. Most studies were not experimental, did not 
have adequate control groups, had small sample sizes, and lacked methodological rigor.  There 
were no RCTs.  Moreover, no study performed a rigorous evaluation of feasibility, safety, cost, 
and staff training required to implement pet therapy in long-term care facilities.

Details:  In 2006, the British National Institute for Health and Clinical Excellence (NICE) 
published guidelines for supporting people with dementia and their caretakers in health 
and social care.4  The guidelines promoted the use of pet therapy as a non-verbal treatment 
for patients with verbal impairment, and also advocated pet therapy for patients requiring 
individualized treatment plans based on preferences, skills, and abilities.4

Our initial search for systematic reviews identified no previously published reviews of AAT for 
dementia.  We conducted a search for primary studies and identified nine relevant studies that 
used quasi-experimental or repeated-measure within-participant designs (Table 2).  The largest 
study included 62 subjects, and four of the studies enrolled 15 or fewer subjects.  There were no 
RCTs.

These studies examined a broad range of AATs.  One small study (n=9) examined the effects 
of two 10-minute interactive sessions, one with a robotic cat and one with a plush toy cat, and 
found that agitation decreased significantly among its participants when they held a plush toy 
cat.47 Another small study (n=6) compared 10-minute sessions with a live cat versus a toy cat, 
and found that live cats increased meaningful communication, which suggests that patients 
with dementia may benefit from external stimuli to encourage dialogue.48  A third study (n=20) 
compared the effects of pet therapy with traditional recreation therapy in treating passivity and 
reported that AAT participants were significantly more engaged and motivated to interact with 
their environment.  Mood and patient satisfaction also significantly improved in the AAT group.49  
The presence of a resident dog among 22 nursing home residents was associated with decreased 
scores on all subscales of the Nursing Home Behavior Problem Scale during the day shift of 
the study but not during the evening hours.50  The presence of a fish aquarium was associated 
with increased nutritional intake among individuals with Alzheimer’s disease as well as reduced 
wandering in some individuals.51
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Table 2.  Studies of animal-assisted therapy

Setting Subjects (n) Behavioral Symptoms 
Addressed Measures Intervention Findings

Rural nursing 
homes49

n=20; 15 females, 
5 males; mean age 
was 78.9 years

Attention, mood, 
engagement, passivity

Dementia Mood Picture; 
Passivity in Dementia Scale; 
Resident Satisfaction Survey

10 participants received AAT; 10 
participants received traditional 
recreation therapy.  Data collection: pre 
(about mood), during (observational 
data), and post (participant 
satisfaction).  Author did not list how 
many sessions were included nor how 
long the study lasted.

Mood and satisfaction significantly 
and positively changed for the AAT 
treatment group (p=0.03).  AAT 
treatment group participants were 
found to be more engaged (p=0.002) 
and motivated to interact with 
environment (p=0.006).  Reduction of 
passivity was the overall finding.

Large, suburban 
not-for-profit 
nursing home47

n=9; All were 
female, mean age 
was 90 years

Agitation, pleasure, 
interest, sadness, 
anxiety, anger, attention, 
attitude, intensity of 
manipulation with the 
stimuli, engagement

Agitated Behaviors Mapping 
Instrument (ABMI); Lawton’s 
Modified Behavior Stream; 
5-point scale (attention, 
attitude, manipulation); 
Minutes (duration of 
engagement) 

2 interactive sessions, lasting 10 
minutes each on different days - 1 with 
robotic cat and 1 with plush toy cat. 
Presentation of cats to participants 
was randomized.

The plush toy cat resulted in a 
significant decrease of overall 
agitation (p=0.036) and physically 
disrupted behavior.  The robotic 
cat yielded a significant increase in 
pleasure (p=0.007).  The intensity 
of manipulation with the robotic 
cat was higher than with the plush 
cat (p=0.081).  Only 22 percent of 
participants held the robotic cat, 
whereas 78 percent held the plush cat.

Special care unit  
of two nursing 
homes52

n=15; 14 female, 
1 male; mean age 
was 86.8 years

Agitation classified 
in three syndromes: 
aggressive behaviors, 
physically nonaggressive 
behaviors, verbally 
agitated behaviors. Social 
behaviors assessed.  

Cohen-Mansfield Agitation 
Inventory (CMAI); Mini-
Mental State Examination 
(MMSE); AAT (animal-
assisted therapy) flow sheet; 
Record of PRN medication

Daily AAT sessions with visiting dog for 
3 weeks.  Data collected at baseline, at 
the end of the 3-week intervention, and 
3 weeks after the intervention ended.

Therapeutic recreation AAT 
intervention shown to decrease 
agitated behaviors (p=0.001) and 
increase social interactions (p=0.009).

Three dementia-
specific units 
located in 
extended-care 
facilities51

n=62; 24 males, 38 
females, mean age 
was 80.1 years

Nutritional intake Nutritional intake was 
recorded as the difference in 
grams

For 6 weeks, treatment facilities 
viewed aquariums. For 2 weeks, 
control facility viewed a scenic ocean 
picture, then pictures were removed for 
2 weeks (washout period), then facility 
received aquarium for 2 weeks.  

Nutritional intake increased 
significantly in the presence of 
aquariums (p<0.001).  Some 
participants with a history of pacing 
and wandering were found to sit for 
longer periods.  Participants were 
observed to be more attentive and 
awake.  Nutritional supplements 
decreased due to the increase in 
nutritional intake.

Special care 
unit of an urban 
extended 
healthcare 
facility50

n=22; 15 females, 
7 males; mean age 
was 83.7 years

Aggressive, irrational, 
sleep, inappropriate, 
annoying, & dangerous 
behaviors

Medication review form; 
Nursing Home Behavior 
Problem Scale (NHBPS) 

Behavioral symptoms were 
documented 1 week before 
introduction of dog and weekly for 4 
weeks following placement of dog.

Presence of the resident dog 
decreased behavioral symptoms 
during the daytime hours (p<0.05), but 
there were no significant differences 
during the evening hours.
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Setting Subjects (n) Behavioral Symptoms 
Addressed Measures Intervention Findings

Nursing home48 n=6; all female; 
ranged in age from 
84 to 90

Verbal communication Mini Mental Status 
Examination (MMSE); 
Functional Assessment 
Tool for Alzheimer’s-Type 
Dementia (FAST); verbal 
communication measures

3 10-minute baseline, withdrawal and 
intervention phases with half of the 
participants receiving the live cat first 
and half receiving the toy cat first.

Study revealed that the live cats have 
the greatest influence on all measures, 
which included number of total words, 
meaningful information units (MIU), 
and initiations.  Overall, there was an 
increase in meaningful communication 
with the live cats present based on 
total word count.

Three special 
care units of 
extended care 
facilities53

n=28; 21 females, 
7 males; mean age 
was 83.8

Agitation, socialization Burke Dementia Behavioral 
Rating Scale (BDBRS); 
Agitation Behavior Mapping 
Instrument (ABMI); 
Daubenmire’s Data Coding 
Protocol (DDCP)

6 observation sessions that included 
videotaping participants for 15 seconds 
every 5 minutes.  2 30-minute sessions 
were conducted with or without the dog 
present.

Positive changes in agitation and 
socialization were observed (e.g., 
increase in verbalizations, smiles, 
looks, leans, and tactile contact).  
Decreased agitation was also found. 
P-values were not provided.

Three long-term 
care facilities54

n=22; 12 females, 
10 males; mean age 
was 77.9 years

Social interaction 
variables and 
physiological variables

Burke Dementia Scale; 
Heart rate; Blood pressure; 
Mean arterial pressure; 
Peripheral skin temperature

10-minute sessions were held on 
2 different days; 1 day with and 1 
day without the dog present – held 
in a private room.  Randomization 
was used to assign the order of the 
sessions.  

The presence of the therapy dog 
enhanced nonverbal communication 
and increased socialization behaviors: 
frequency of smiles (p<0.05) and 
duration of smiles (p<0.01); frequency 
of looks (p<0.05); duration of looks 
(p<0.01); frequency of tactile contact 
(p<0.01) and duration of tactile contact 
(p<0.01).

Special care 
Alzheimer’s 
unit  of a large 
Midwest Veterans 
home55

n=12; 2 females, 
10 males; ranged in 
age from 66 to 88 
years old

Social behaviors (8 
categories)

Social behaviors observation 
checklist

5-minute observation sessions at 
baseline (pretreatment without dog); 
when dog was temporarily present 
(weekly dog visits); and 2 weeks after 
the dog became a permanent resident 
for a total of 6 observation sessions.

Significant increase in more social 
behaviors (p<0.001) with dog present; 
found no difference between visiting 
and resident dog or between individual 
and group settings.
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Exercise
Summary:  This body of literature shows inconsistent results of exercise interventions on 
behavioral symptoms and functional status. Variations in intensity of exercise intervention, severity 
of dementia at baseline and outcome measures make it difficult to draw a firm conclusion.  Many 
of the included studies were small and did not use rigorous methodology.  The most consistent 
evidence showed that exercise did increase sleep duration and decrease nighttime awakenings.  
While the impact of improved sleep on distal health outcomes remains uncertain, there may be an 
additional benefit to caregivers who are disproportionally affected by dysfunctional sleep.

Details: We identified three systematic reviews on the effects of physical activity programs for 
dementia.56-58

A Cochrane review aimed to determine whether physical activity programs maintained or 
improved cognition, function, behavior, depression and/or mortality when compared to usual 
care in persons with dementia.56  The review included randomized controlled trials of older adults 
with a dementia diagnosis who were allocated to either physical activity or usual care groups.  
Trials in which the exercise intervention was paired with another intervention were excluded.

The search identified four studies that met methodological quality criteria.  The patients in the 
four included studies all carried a diagnosis of dementia and resided in the community or in long-
term care facilities. The interventions varied broadly in intensity, frequency and duration. Three 
of these trials evaluated the effects of exercise on behavior, using validated scales to measure 
activities such as wandering, active aggression, and restlessness.59-61  The fourth trial evaluated 
function but not behavior.62  The authors were only able to combine data from two studies in a 
meta-analysis and found no effect of exercise on behavioral outcomes.

The Cochrane review was the most restrictive in its inclusion criteria among the reviews on 
exercise, and found insufficient evidence for drawing conclusions about the efficacy of exercise 
on behavioral and functional outcomes.  The reviewers noted methodological shortcomings in 
the published literature and also noted other possible explanations for the lack of significant 
findings, including small sample size, quality of the intervention, poor adherence to the 
interventions, and differences in population characteristics.56

Another systematic review by Eggermont et al. (2006) took a broader approach by including 
non-randomized controlled trials; studies in which participants had varying degrees of cognitive 
impairment; studies in which exercise was the primary intervention (but could be combined with 
another intervention); and studies in which outcomes assessed included behavior, mood, sleep, or 
functional ability.57  After a comprehensive search of studies published between 1974 and 2005, the 
review found 27 studies that met their inclusion and exclusion criteria, for a total participant sample 
size of 1,160.  Out of 27 studies evaluated, their review included only six RCTs that had clearly 
defined outcome measures, clearly defined inclusion and exclusion criteria, adequate allocation 
concealment, and accounting for drop outs.  The other included studies were lacking at least one of 
these criteria.  The authors then grouped all included studies by outcome measures and evaluated 
the effects of exercise on behavior in terms of affect, sleep, and activities of daily living.

Seventeen of the 27 studies discuss the effect of exercise on affective behavior.  Five were 
randomized controlled trials (RCTs), and the other 12 were poorer quality RCTs or observational 
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studies.  Two of the RCTs found exercise improved affective behaviors such as depression and 
agitation.63, 64  The other three RCTs evaluating affective behavior showed neutral results.65-67  
Eggermont et al. (2006) explained this inconsistency by noting that the two positive studies used 
walking as part of the intervention, while the others used mostly seated strengthening exercises.

Six of the 27 studies examined the effect of exercise on sleep. Three of these were good quality 
RCTs which evaluated an intensive exercise intervention and used wrist sleep monitors to 
measure sleep.63, 64, 67  All had positive results with increased nighttime sleep, decreased daytime 
sleep, and decreased awakenings.  In fact, all studies showed a positive effect on sleep except 
for one prospective cohort trial which had neutral results.  In this study, participants had minimal 
sleep disturbances at baseline, which may explain the lack of improvement.

Six of the 27 studies evaluated the effects of physical activity on functional ability. There was 
one good quality randomized control trial that showed improvements in ADLs, balance, timed 
get up and go, and a physical performance test.68  Among the additional five studies that looked 
at functional ability, only one showed a positive result and this was only in the participants 
who were most dysfunctional at baseline.  The authors note that each of these five trials used 
interventions of shorter duration compared with the positive RCT.

Overall, Eggermont et al.’s (2006) review57 includes a wider range of trials that were of varying 
quality compared to the Cochrane review.56  Though a number of studies found that exercise 
improved affective and functional outcomes, the overall strength of this conclusion is limited by 
inconsistencies among trials.  On the other hand, a moderate body of consistent evidence showed 
that exercise programs can improve sleep in persons with dementia.  Using the higher quality 
studies to make their conclusions, the reviewers posited that exercise activities that included 
walking were more likely to have a positive effect on mood compared to interventions without, 
and that frequent exercise sessions were more likely to lead to improvements in sleep compared 
to more sporadic sessions.  Interventions of longer duration may have a benefit on functional 
ability in dementia patients.  The authors also note that impairments in affective, functional, and 
sleep outcomes can have a disproportionate impact on caregivers, yet most of these studies did 
not evaluate outcomes such as caregiver satisfaction, which may be an important direction for 
future research in this field.

In a third systematic review on exercise and dementia, Heyn et al. (2004) opted to take a more 
quantitative approach and conducted a meta-analysis of the effects of physical exercise on dementia.58  
The analysis included RCTs of older patients with dementia as defined by MMSE scores or a 
physician diagnosis.  Studies were excluded if they did not contain enough statistical information to 
compute an effect size, or if outcomes other than those specified were evaluated. Thirty trials were 
found that met these criteria, and they were grouped by outcome including cardiovascular fitness, 
strength, flexibility, Body Mass Index (BMI), functional status, cognition, and behavior.

The meta-analysis found significant heterogeneity in the data which may have led to inaccurate 
conclusions.  While Heyn et al. (2004) used rigorous methodology in their search, little 
descriptive information was provided regarding the types of exercise interventions and the 
outcome measures.  Moreover, it is difficult to translate the effect size determined by this review 
into real life outcomes.  The overall results suggest that exercise has a positive effect on dementia 
patients’ functional and behavioral status, but the details remain elusive.
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Various Interventions Targeting a Specific Behavioral Symptom

Wandering
Summary: Overall, quality evidence is lacking to determine if subjective barriers prevent or 
reduce wandering by cognitively impaired people in an institutional or domestic setting, and 
possible adverse effects remain unknown.  There is insufficient evidence to draw any conclusions 
about the effectiveness of multisensory stimulation, exercise, therapeutic touch, aromatherapy, 
or music therapy for wandering among patients with dementia. Uncontrolled studies suggest that 
GPS location systems for wandering behavior may improve patient safety.  More rigorous trials 
are needed to assess the feasibility and effectiveness of these devices in broader use within VA.

Details: The wandering behavior of cognitively impaired people presents risk and places additional 
demands on caretakers.  The prevalence of wandering by people with dementia is difficult to 
assess.  Wandering is not a simple or static behavior, and the reasons why people wander remain 
unclear:  The same behavior or types of wandering might occur for different reasons in different 
individuals.69  Traditional measures to reduce wandering include drugs, restraints, locked doors, 
and other barriers; but such interventions can be harmful.70  It has been hypothesized that non-
pharmacological treatments for wandering may provide safe and ethical alternatives.

We located five systematic reviews that focused on interventions for wandering.69-73  Two 
publications by the same authors represent the same body of work:  one is a journal article 72 
based on a comprehensive report compiled for the Health Technology Assessment Program of 
the UK National Health Service.71  The reviews included studies of a variety of interventions 
including subjective barriers, wandering in the domestic setting, and multiple interventions for 
the treatment of wandering.

One review conducted by the Cochrane Collaboration examined the use of subjective barriers, 
defined as barriers that appear as an obstruction only to persons with cognitive impairment.  
Examples of subjective barriers include mirrors, floor stripes or grids, camouflage of doors 
or doorknobs, and concealment of view through door windows.  The literature review sought 
to identify RCTs on the use of subjective barriers but found no available RCTs.  The authors 
therefore concluded that evidence evaluating the effect of subjective barriers is lacking, and the 
possibility that such barriers cause psychological harm remains unknown.70

Another Cochrane review sought to examine interventions for wandering of people with 
dementia in the domestic setting, as opposed to the institutional setting.69  Although the literature 
search for RCTs found no RCTs conducted in the domestic setting, two RCTs conducted in 
institutional settings determined that exercise and walking therapies had no impact on wandering.  
The review also described the growing interest in the use of wander gardens in long-term care 
settings, but that the effects of such gardens on wandering behaviors are largely anecdotal.69

A third systematic review71 on wandering examined the effectiveness of a variety of non-
pharmacological interventions for wandering and included 11 studies (N=594), of which 8 were 
RCTs.  Interventions for wandering included multisensory stimulation, exercise, therapeutic 
touch, aromatherapy, and music.  Range of follow-up was three days to one year, with a mean 
duration of six weeks.  The pooled results of two multisensory stimulation (MSS) studies showed 
a small, significant reduction in scores for restlessness 10 minutes after the intervention.  Results 



30

Non-pharmacological Interventions
for Behavioral Symptoms of Dementia Evidence-based Synthesis Program

of an exercise intervention showed a significant reduction in wandering in one study, but standard 
deviation scores were not reported and, therefore, results should be interpreted with caution.  
One of three studies focusing on therapeutic touch found a significant decrease in pacing but not 
on wandering or escaping from restraints.  One study found that patients who received essential 
oils (type of oil not listed) compared to a control oil showed a decrease in wandering (P=0.05), 
while an additional study reported no significant difference in wandering behavior compared to 
controls.  Music therapy showed no effect on wandering behavior. Overall, it is inconclusive as 
to whether multisensory stimulation, exercise, therapeutic touch, aromatherapy, or music therapy 
has a measurable effect on the behavioral symptoms of wandering associated with dementia.

A descriptive review of information and communication technology (ICT) devices identified 
13 interventions that focused largely on wandering behaviors.73  These examples of smart 
home technologies included Global Positioning System (GPS) location systems, boundary 
alarms activated by wristband, floor-lighting systems activated upon wandering detection, 
communication systems instructing the patient to return to bed after failure to return for a pre-
defined period of time, and alarms alerting the caregiver of wandering behavior.  The evidence 
consisted of case studies; cross-sectional studies; or single-group, pre- and post-test/post-test 
only studies.  The settings included residential homes, nursing homes, and hospital settings.  The 
devices were generally found to be effective, reliable, and successful in detecting wandering, 
locating lost patients, and reducing patient and caregiver stress.  The intervention studies were 
generally limited in design by the lack of a control group, or by lack of blinding when a control 
group was used.  Uncontrolled studies suggest that GPS location systems for wandering behavior 
may improve patient safety.  More rigorous trials are needed to assess the feasibility and 
effectiveness of these devices in broader use within VA.

Agitation
Summary: Overall, there is no evidence demonstrating an effect of social contact, environmental 
modification, caregiver training, combination therapy, or behavior therapy on the behavioral 
symptoms of agitation in dementia.  A weak body of evidence suggests sensory interventions 
may improve agitation. One recent primary study provides preliminary evidence suggesting that 
systematic individualized intervention may be effective in improving the symptom of agitation, 
though additional evidence is needed.

Details: Agitation is defined as an inappropriate verbal, vocal, or motor activity that is not 
explained by needs or confusion.74  We found one review that focused on the behavioral symptoms 
of agitation for dementia.74  The review identified 14 randomized trials (combined number of 
subjects=586) that included six types of intervention:  sensory interventions, social contact, 
environmental modification, caregiver training, combination therapy, and behavior therapy.  Study 
designs included randomized controlled parallel and randomized cross-over study designs, and 
usual care constituted the comparator in each study. The duration of treatment ranged across studies 
from ten minutes to one year.  Four studies included follow-up at longer than two months and 
were thus able to examine the long-term effects of interventions. In addition to the one review, we 
included one recently conducted primary study suggested to us by reviewers.

Among the seven types of interventions tested in the studies included in the review, sensory 
interventions (aromatherapy, thermal bath, calming music, and hand massage) were found to be 
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effective: pooled data from three studies (N=120), which included two RCTs and one randomized 
cross-over design (RCO), showed a  statistically significant decrease in agitation between treatment 
groups and control groups.  These findings should be interpreted with caution, however.  Several 
factors limit the conclusions that can be drawn from the pooled findings:  there was a small number 
of studies in each intervention category; there was substantial variability in the duration of the 
intervention programs (including one study that used a single 10-minute exposure) and outcome 
measures used; and the definitions of agitation were inconsistent across studies.

Of the four studies that tested long-term effects (> 2-month follow-up) of interventions, there 
were no significant differences in agitation between treatment groups and control groups for 
caregiver training, combination therapy, and behavioral therapy.74

One primary study was included based on reviewer feedback. This study documented a 
randomized, placebo-controlled trial of a systematic individualized intervention designed to 
target the symptom of agitation.75 The authors described a decision tree intervention model 
designed to target unmet needs in individuals exhibiting agitation; therefore, the intervention was 
individualized to participants and included a potentially unlimited variety of specific intervention 
strategies. The systematic individualized intervention was described as a decision tree model 
to assist providers and caregivers in identifying unmet needs that could cause behavioral 
symptoms of dementia, and the individually tailored treatments were left to the discretion of the 
care professional. Examples of specific treatments that were implemented included altering the 
environment for increased familiarity and comfort, engagement in meaningful activities, and 
using safety devices.  Participants were 167 residents in 12 nursing homes. Randomization was 
at the level of nursing home, with six nursing homes receiving the treatment condition and six 
receiving the placebo control. The study was randomized and included a strong placebo control 
condition (i.e., the control condition consisted of an educational intervention to assure that 
control group staff was unaware of control group status). The authors do not adequately describe 
blinding procedures, however, and it appears as though raters who assessed agitation were 
not blind to treatment condition. Therefore, though this research provides preliminary results 
supporting the use of systematic individualized intervention to treat the symptom of agitation, 
these findings must be interpreted with caution due to the possibility of inadequate blinding 
which could affect the validity of the study.

Inappropriate Sexual Behavior
There were no systematic reviews that examined the topic of inappropriate sexual behavior 
among individuals with dementia.  Currently, the effectiveness of non-pharmacological 
treatments for inappropriate sexual behavior remains unknown.

Comparative Effectiveness among Non-pharmacological Interventions and be-
tween Pharmacological and Non-pharmacological Approaches
None of the systematic reviews captured in our search identified any head-to-head trials that 
directly compared effectiveness among different non-pharmacological interventions, or between 
non-pharmacological and pharmacological treatments.

One systematic review compared the effect sizes from studies of non-pharmacological 
interventions to separate studies of cholinesterase inhibitors.76  The review identified studies 
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of the effects of bright light therapy, physical activity, tactile stimulation, and the use of 
cholinesterase inhibitors (donepezil, galantamine, rivastigmine, and tacrine) on cognition, 
affective behavior, and sleep-wake rhythm in persons with dementia.  The review attempted to 
quantify pooled effect sizes for each form of intervention, although the analysis was limited by 
substantial heterogeneity between studies and inadequate reporting of methodology.  The review 
determined that the effect sizes were similar between non-pharmacological interventions and 
cholinesterase inhibitors on cognition and affective behavior.76

KEY QUESTION #2.  How do non-pharmacological treatments of be-
havioral symptoms compare in safety with each other, with pharmaco-
logical approaches, and with no treatment?
Cognitive/Emotion-oriented Interventions
None of the systematic reviews included in this report identified direct evidence on the adverse 
effects of reminiscence therapy or validation therapy.  One study found that simulated presence 
therapy increased agitation and disruptive behaviors in some patients, while decreasing agitation 
in others.3  In one study of validation therapy, reality orientation was used as a comparator 
intervention.14  The Health Technology Assessment (HTA) report71 noted three studies in which 
professional and non-professional caregivers found that reality orientation could actually 
increase distress, fear, and agitation in the person with dementia and, therefore, was not deemed 
to be an acceptable strategy to manage behavior.  In a qualitative study component of the HTA 
review, caregivers conveyed that reality orientation may be more useful in the earlier stages of 
dementia, but for people in the later stages, reality orientation could cause great distress for some 
individuals.  Staff caregivers preferred to tell “white lies” than answer some direct questions and 
risk upsetting residents.

Sensory Stimulation Interventions
The systematic reviews that we included on the use of acupuncture, aromatherapy, light therapy, 
massage/touch, music therapy, Snoezelen multisensory stimulation, and TENS did not identify 
direct evidence on safety of these interventions in individuals with dementia.  The HTA report 
noted that with sensory stimulation therapies such as music therapy and massage/touch therapy, 
not all individuals respond favorably to the treatment, and the increased stimulus could increase 
agitation and aggression in some individuals.71

Behavior Management Techniques
The three systematic reviews included in this report did not specifically address the safety or 
potential harm of any behavior management techniques. None of the nine RCTs reviewed for this 
report included direct evidence on potential harm, though none documented any patient harm or 
adverse events that occurred with the implementation of the techniques. Because of the variety of 
interventions included in this area as well as the individualized implementation strategies often 
utilized in the administration of behavior management techniques, it is theoretically possible that 
certain types of interventions have the potential to cause harm (e.g., the use of risky or dangerous 
reinforcement strategies). 
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Other Psychosocial Interventions

Animal-assisted Therapy
Although we found no studies addressing the safety of animal-assisted therapy, the guidelines 
of the American Veterinary Medical Association describe potential physical and emotional 
harms associated with animal-assisted therapy.77 Human injury can result because of lack 
of supervision, inadequate participant training, or inappropriate handling.  Zoonotic disease 
transmission is also of concern any time animals and humans interact, and can pose a threat to 
high-risk populations if good hygiene is not utilized.  Moreover, participants can have potential 
allergic reactions to animal dander or saliva.  Emotional risks for patients include grief or guilt 
should a therapy animal pass away.  Program participants may become possessive of the animals, 
creating an atmosphere of competition rather than social well-being.  Patients may perceive that 
an animal has rejected them, and the interaction could potentially exacerbate mood or behavioral 
symptoms.77

Exercise
Few studies discussed adverse events.  Potential harms of exercise programs include the 
increased risk of falls or other adverse outcomes.

Various Interventions Targeting a Specific Behavioral Symptom
The HTA report noted the potential risk of a false sense of security in the caregiver associated 
with the use of tagging/tracking devices for wandering.  Other systematic reviews included in 
our search did not identify evidence on adverse effects of interventions that target wandering or 
agitation.

Comparative Safety among Non-pharmacological Interventions and between 
Pharmacological and Non-pharmacological Approaches
None of the systematic reviews captured in our search identified any head-to-head trials that 
directly compared safety among different non-pharmacological interventions, or between non-
pharmacological and pharmacological treatments.

KEY QUESTION #3.  How do non-pharmacological treatments of be-
havioral symptoms compare in cost with each other, with pharmaco-
logical approaches, and with no treatment?
None of the systematic reviews we retrieved investigated or identified evidence on the cost-
effectiveness of specific interventions.  The HTA report on non-pharmacological interventions 
for wandering conducted a thorough literature search of economic studies or clinical studies 
containing relevant economic information, but found no studies that evaluated the cost-
effectiveness of the interventions.71  The HTA search identified literature on the tangible and 
intangible costs of behavioral symptoms in people with dementia, such as the additional 
resources posed by wandering behaviors or the additional hours spent caring, but the information 
was not specific to particular interventions.

Cost considerations for particular interventions are discussed below:
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Animal-assisted Therapy
We found no studies on the costs of animal-assisted therapy, but the resources required 
for preparation, training, and care of a single animal for use in animal-assisted therapy are 
considerable.  The therapeutic animal requires ongoing veterinary care, regular grooming, and 
individualized exercise; and liability and pet insurance are additional considerations.  Some 
forms of animal-assisted therapy may have lower associated costs, such as the use of a visiting 
animal or the placement of aquariums in dining halls.

Tagging/Tracking Devices for wandering
The HTA report noted the additional costs and resources associated with the use of tagging/
tracking devices as a drawback to the feasibility of these interventions.  The use of this 
technology requires extensive training and technical support, and places increased demand on 
informal caregivers in terms of using the equipment, monitoring, and searching for the care 
recipient.71
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DISCUSSION
Overall, clear and consistent evidence supporting the use of the various psychosocial therapies 
for the treatment of behavioral symptoms for dementia is lacking.  Many reviews reported mixed 
results with little consistent evidence either favoring or rejecting the intervention in question.  
There are few good quality RCTs and much of the evidence comes from small scale studies 
often with great variability in how behavioral symptoms are defined, duration of intervention, 
measuring instruments, and the outcome measures used to determine the effectiveness of the 
various interventions.

The literature seems to suggest that stimulation or sensory-oriented approaches (i.e., light 
therapy, aromatherapy, and massage/touch therapy) show greater promise than emotion-oriented 
approaches, but there is little data directly comparing these approaches and this finding should 
be interpreted with caution given the overall limitations in the bodies of evidence.  The sensory-
oriented approaches may be cost-effective and somewhat easy to implement within VA settings, 
particularly because many can be implemented by a variety of care-giving personnel without 
advanced degrees.  For instance, aromatherapy and hand massage therapy may be implemented 
in a communal setting with little caregiver training and most likely without incurring a high 
treatment cost.12

None of the emotion-oriented approaches was well-studied.  Program implementation for all 
three – validation therapy, reminiscence therapy, and simulated presence therapy – require 
master’s level personnel.

There is some evidence to suggest that behavior management techniques are effective strategies 
to reduce behavioral symptoms of dementia (see Table 1); however, the results of the reviewed 
studies must be interpreted with caution due to methodological limitations. In particular, 
inadequate blinding, usual care rather than alternative treatment control groups, and multiple 
measured outcomes in the reviewed studies result in questionable findings in need of replication. 
Though multiple outcomes can be beneficial in detecting treatment effects, the comparable 
outcomes assessed across studies resulted in conflicting findings, suggesting that some positive 
outcomes might be due to chance. This body of research documents a wide variety of techniques 
that are often individualized to patients; though this is a methodological limitation in that it 
is difficult to compare interventions and determine effective components, it is also a potential 
strength of behavior management techniques. These techniques are flexible and adaptable to 
various settings and patients, lending themselves toward individual tailoring rather than to a 
standardized population approach. Additional research using standardized behavior management 
interventions is needed to replicate initial findings across research labs and with a variety of 
populations. Finally, preliminary research on behavior management technique training for 
care providers suggests that these techniques could be implemented in a variety of settings 
with providers who do not have advanced degrees; it is likely that, given additional research 
documenting the efficacy of specific training programs, such programs could be implemented in 
VA settings in a relatively cost-effective manner.

Exercise therapy was evaluated in a number of trials, though, again, variations in intervention 
dose and population studied make it difficult to offer generalizable conclusions about its 
effectiveness.  Exercise did seem consistently to increase sleep time in individuals with 
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dementia.  Though findings were mixed for other outcomes, it is possible that an increase in 
sleep time may be an important benefit in and of itself for both patients and caregivers.  Some 
data suggest regular exercise may help improve mobility and decrease the risk of falls, which 
might suggest a useful “by-product” of exercise programs for cognitively impaired adults.78, 79  
That cognitively impaired elderly adults are at increased risk of falls represents simultaneously 
a potential rationale for and risk of exercise programs.  The proper intensity and frequency 
of exercise, along with the appropriate level of supervision required to minimize risk of falls, 
should be determined before exercise programs are implemented broadly in VA settings.

While it is important to evaluate the effectiveness of the various psychosocial interventions 
for behavioral symptoms of dementia with a wide range of participants and settings, it should 
be noted that there is also a need for individually tailored approaches.  It is important to 
modify interventions to the specific needs and circumstances of the individuals with dementia, 
their caregivers, and their environment.4  Given the lack of certainty of overall benefit from 
these interventions, implemented programs should strive to minimize associated harms.  For 
example, though sensory-oriented approaches did appear to offer some benefit to some 
intervention participants, an increase in agitation may occur in other participants.  Because 
individual participants may respond differently to treatment, an iterative, flexible approach to 
program development seems critical.75 Some of the more recent studies investigating behavior 
management techniques39 and systematic individualized interventions75 provide preliminary 
evidence that targeted, tailored, and individualized approaches may be effective in decreasing 
certain behavioral symptoms of dementia; however, additional research replicated across 
research labs with adequate blinding of providers, raters, and participants is needed to strengthen 
this body of evidence.

There is much that remains unknown about the effectiveness and feasibility of non-
pharmacological interventions.  For instance, little is known about the potential harms from 
the various non-pharmacological treatments.  Although the potential risk seems low, especially 
compared to the use of atypical and typical antipsychotic medication, few studies have included 
information on adverse events. Due to the potentially lesser risk associated with these techniques 
when compared with medication therapies, research documenting relative risk is warranted. In 
addition, as mentioned above, not all forms of psychosocial treatments for dementia may be 
appropriate for all patients.  For example, simulated presence therapy has been shown to increase 
agitation and disruptive behaviors in some people while decreasing agitation in others.  

Furthermore, it is unclear as to the extent to which patients may find certain therapies pleasurable 
in terms of duration and frequency.  For instance, aromatherapy may be a pleasurable event when 
experienced for a short duration during a specific activity, but may cease to have an impact when 
patients are exposed on a continual basis or too frequently.

In addition, in cases where no treatment was used as the control, it is not clear if the simple act 
of receiving attention may have acted as a confounding variable.  In other words, any additional 
form of attention may have an impact on the behavioral outcome in question and, thus, it is 
unknown if the intervention being tested produced the effect.

It is also unclear if these interventions can be used as a form of treatment for behavioral 
symptoms as opposed to prevention.  Many of the interventions were performed during a 
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predetermined time with an observer rating behavior before, during, and after the intervention.  
Thus, patients may not have been experiencing the behavior in question prior to the intervention. 
It is possible that the prevention of behavioral symptoms may be easier to address rather than 
intervening once patients start to experience behavioral symptoms.  Further research is needed to 
determine the impact of non-pharmacological interventions on preventing and treating behavioral 
symptoms among persons with dementia.

FUTURE RESEARCH RECOMMENDATIONS
Overall, non-pharmacological treatments for the behavioral symptoms associated with dementia 
warrant further investigation in the form of large-scale RCTs of adequate duration. Several 
small studies suggest that some of the interventions (e.g., aromatherapy, music therapy, massage 
therapy, behavior management techniques, and animal-assisted therapy) may have potential 
benefits for individuals with dementia.  Patients with dementia often have multiple behavioral 
symptoms associated with their disease (e.g., sleep awakening, aggression, wandering, and 
depression) that may respond to different interventions.  Multi-component studies may be one 
way to address the multiple needs of patients with dementia.80  Thus, a multi-component strategy 
to reduce the impact of behavioral symptoms should be included in further research.

Future studies should include RCTs with clearly defined interventions, with a focus on duration 
and frequency of the intervention as well as adverse effects.  Validated tools should be used to 
measure outcomes; and adequate blinding of participants, raters, and providers is necessary to 
assure valid, replicable results.  The cost-effectiveness, safety, and feasibility of interventions for 
implementation in VA settings need to be determined.
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CONCLUSIONS
In conclusion, support for psychosocial interventions which effectively treat behavioral 
symptoms of dementia is mixed at best.  For instance, one systematic review found that 
validation therapy fared better than usual care but produced no significant differences when 
compared to social contact or reality orientation for general behavioral symptoms.  Validation 
therapy showed increased benefit compared to social contact for depression at 12-month follow-
up, but it did no better than usual care or reality orientation.  Findings from three additional 
reviews found no evidence that validation therapy reduces behavioral symptoms of dementia.  
The results were inconclusive for simulated presence therapy.  One systematic review found 
that reminiscence therapy was better than no treatment for depression but was not significant 
in reducing behavioral symptoms, and additional reviews found no evidence to support the use 
of reminiscence therapy.  The effectiveness of light therapy was also mixed, with one review 
suggesting there may be some benefit for agitation, nocturnal restlessness, and sleep disturbance.  
Aromatherapy shows some promise for reducing agitation but showed no improvement in 
aggression.  Massage therapy fared better than no treatment in reducing agitation and disturbed 
behavior when compared to baseline but had no significant effect when compared to calming 
music. There is no available evidence to suggest that acupuncture is an effective treatment 
for behavioral symptoms, nor is there evidence that TENS reduces sleep disturbance or 
behavioral symptoms among patients with dementia.  It remains unclear if subjective barriers, 
multisensory stimulation, exercise, therapeutic touch, aromatherapy, or music have an impact 
on wandering behavior. Agitation may be reduced by sensory interventions (i.e., aromatherapy, 
thermal bath, calming music, and hand massage); but there is currently no evidence to suggest 
that social contact, environmental modification, caregiver training, combination therapy, 
or behavior therapy is effective. There is preliminary evidence to suggest that systematic 
individualized intervention may be effective in reducing agitation, though this research is limited 
by methodology and therefore needs to be replicated with adequate blinding procedures to 
assure valid results. Finally, initial research on behavior management techniques is promising 
though inconsistent; methodologically rigorous replication studies utilizing adequate blinding 
procedures and standardized treatments across research labs and patient settings are needed to 
confirm the preliminary, positive results.

The summary of findings and quality of the evidence for each form of therapy is presented in 
Table 3.  We defined the level of evidence using the definitions of the GRADE working group,81 
as follows:

High – Further research is very unlikely to change our confidence in the estimate of • 
effect;
Moderate – Further research is likely to have an important impact on our confidence in • 
the estimate of effect and may change the estimate;
Low – Further research is very likely to have an important impact on our confidence in • 
the estimate of effect and is likely to change the estimate;
Very low – Any estimate of effect is very uncertain.• 
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Table 3.  Summary of findings
Intervention Studies included 

in Systematic 
Reviews (SRs)

Quality of data:
Most recent search date
Length of follow-up
Consistency of findings

Estimate 
of benefit; 

overall level of 
evidence

Study limitations Comments on feasibility and 
acceptability

Emotional Oriented Approaches 
Reminiscence 
Therapy 

7 RCTs Most recent search date: March 2006
Follow-up: > 4 weeks
Consistency of findings: Showed no benefit, 
except for depression in 1 small RCT

Neutral effect; low Evidence is based on a small number 
of studies with very small sample 
sizes.

Requires a master’s level counselor for 
implementation. Patients and caregivers 
appear to enjoy the intervention.

Simulated Presence 
Therapy (SPT)

1 RCT and 3 other 
studies 

Most recent search date: February 2008  
Follow-up: Not reported
Consistency of findings: No, studies showed 
mixed results

Inconclusive; low Included studies were not quality 
rated. Variability in outcome 
measures used and in the 
administration of SPT. Findings are 
based on small sample sizes.  

Requires a master’s level counselor for 
implementation.

Validation Therapy 3 RCTs and 2 other 
studies with small 
samples (N=5) in 
each  

Most recent search date: March 2006
Follow-up: 6 weeks to 12 months
Consistency in findings: No, studies showed 
mixed results. 

Inconclusive; low Small sample sizes. Requires a master’s level counselor for 
implementation. Included studies had high 
levels of intervention intensity.

Stimulation Oriented Approaches 
Acupuncture No studies met 

inclusion criteria 
Most recent search date: February 2007 Inconclusive; no 

studies
NA Requires a certified therapist.

Aromatherapy 1 RCT and 1 other 
study 

Most recent search date: March 2008
Follow-up: < 4 weeks
Consistency of findings: Yes

Positive effect on 
agitation; low 

Findings are based on a small 
sample. Possible problems with 
heterogeneity and other confounding 
variables. 

May be easily implemented in a group 
setting without extensive training. 

Light Therapy 4 RCTs, 4 other 
studies

Most recent search date: December 2005
Follow-up: No follow-up to 1 week
Consistency of findings: No, studies showed 
mixed results

Positive effects 
on agitation and 
sleep; low

Overall findings are based on a small 
number of poor quality studies with 
very small sample sizes.

Depends on the method of therapy 
administered.

Massage and Touch 3 RCTs Most recent search date: July 2005
Follow-up: 1 hr post treatment to 5 days
Consistency of findings: Yes

Positive effects on 
agitation; low 

Study findings are based on small 
sample sizes and limited treatment 
duration.

Similar to calming music in 
preventing agitation.  Support for 
massage compared to no treatment.  

Depends on the type of therapy: A licensed 
massage therapist would be needed for 
some treatments; hand massage and touch 
therapy may be easier to implement.  The 
increased stimulus could increase agitation 
and aggression in some individuals.

Music Therapy 4 SRs that included 
3 RCTs 

Study designs:  Mostly time series in which 
subjects served as their own controls; also RCTs 
and case studies
Quality rating:  RCTs were poor
Data sparseness: Samples were small; the 
largest study had 39 subjects
Consistency of findings:  Yes

Positive effects on 
agitation; low

Limitations:  Well-conducted studies 
are lacking.  Benefits appear to be 
short-term.

Some music interventions are simple and 
low-cost (e.g., playing recorded music at 
mealtimes) and may be feasible for wide 
implementation.  The increased stimulus 
could increase agitation and aggression in 
some individuals.  
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Intervention Studies included 
in Systematic 
Reviews (SRs)

Quality of data:
Most recent search date
Length of follow-up
Consistency of findings

Estimate 
of benefit; 

overall level of 
evidence

Study limitations Comments on feasibility and 
acceptability

Snoezelen 
Multisensory Therapy 

6 RCTs Most recent search date: March 2008
Follow-up: < 1 month
Consistency of findings: No, studies showed 
mixed results

Inconclusive; 
moderate

Variability of intervention 
components in included studies.

May be easily implemented in a group 
setting without extensive training. 

Transcutaneous 
Electrical Nerve 
Stimulation (TENS)

3 RCTs Most recent search date: December 2005
Follow-up: < 6 weeks 
Consistency of findings: Yes (data were pooled)

Neutral effect; low Individual studies consisted of small 
sample sizes.

Would most likely require a trained OT or 
PT or master’s level psychologist.

Behavior Management Techniques
Behavior 
Management 
Techniques

7 RCTs plus 2 
recent primary 
studies identified 
by peer review

Most recent search date within SRs: January 
2006
Follow-up: < 9 months
Consistency of findings: No, studies showed 
mixed results 

Mixed results 
across outcomes; 
low

Inadequate blinding procedures; 
control groups primarily usual care 
rather than alternative interventions.

Varies based on type of intervention; many 
interventions likely able to be implemented 
in VA settings, though individualization to 
patients is often needed. Likely requires 
master’s level therapist or psychologist.

Other Psychosocial Interventions
Animal-assisted 
Therapy

9 primary studies, 
no RCTs

Study design:  Uncontrolled time series and 
non-randomized controlled trials
Quality rating:  Not applicable to study design
Data sparseness: # participants ranged from 6 
to 62 per study/length of follow-up ranged from 
same day of intervention to 4 weeks
Consistency of findings:  No, studies showed 
mixed results

Positive effects 
on agitation, 
passivity, social 
interactions, and 
nutritional intake; 
very low

Studies were small and 
heterogeneous, and lacked 
methodological rigor.  

Among the therapies studied, fish 
aquariums and visiting dog therapy may be 
feasible for broad implementation in VA.

Exercise 3 SRs: 18 RCTs 
and 17 other trials

Most recent search date: September 2007
Follow-up: 5 days to 24 months
Consistency in findings: No, studies showed 
mixed results

Positive effects 
on sleep; very low 
overall; moderate 
for outcome of 
sleep

Small sample sizes, variation in 
intervention intensity and duration, 
variation in baseline dementia 
severity. Poor methodology.

Varies based on intensity of intervention, 
but some interventions  (e.g., walking) 
could be accomplished without specialized 
training.
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Intervention Studies included 
in Systematic 
Reviews (SRs)

Quality of data:
Most recent search date
Length of follow-up
Consistency of findings

Estimate 
of benefit; 

overall level of 
evidence

Study limitations Comments on feasibility and 
acceptability

Targeted Behavioral Symptoms 
Wandering Subjective barriers: 

No RCTs met 
inclusion criteria 

Most recent search date: March 2009 NA; no evidence NA NA

Various sensory 
stimulation 
therapies: 8 RCTs, 
3 non-RCT parallel 
and cross-over 
studies 

Most recent search date: October 2005
Follow-up: range 3 days to < 1 year (mean 6 
weeks)
Consistency of findings: No, studies showed 
mixed results

Inconclusive; low Evidence is based on a small number 
of studies within each intervention 
category.  Quality of studies was 
poor, with limited methodological 
reporting.    

Music, exercise, and multisensory 
stimulation appear to be pleasant and 
enjoyable for patients.  The increased 
stimulation could increase agitation and 
aggression in some individuals. These 
interventions are likely easy to implement 
in VA settings at low cost. 

GPS tracking 
devices, boundary 
alarms, other 
monitoring devices

Case studies; cross-sectional studies; or single-
group, pre- and post-test/post-test only studies.
Search date through 2006.

Improved patient 
safety; very low

Studies were small and lacked a 
control group.

Costly and resource intensive, requiring 
training and technical support.  Increases 
caregiver peace of mind.

Agitation 7 RCTs and 7 
randomized cross-
over studies, plus 
1 recent primary 
study identified by 
peer review

Follow-up: Up to 2 months (study grouped 
follow-up < 2 mos. and > 2 mos.)
Consistency of findings: Yes (data were pooled) 

Positive effects 
on agitation 
with sensory 
interventions 
and systematic 
individualized 
intervention; low

Small number of studies for each 
type of therapy; variability in 
duration of treatment and measuring 
instruments.

Aromatherapy, thermal bath, calming 
music, and hand massage are low-cost and 
have some evidence of benefit.

Inappropriate Sexual 
Behavior 

No SRs found There is no available evidence to support or 
refute the effectiveness of non-pharmacological 
treatments for inappropriate sexual behavioral 
among patients with dementia.

NA NA NA
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