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ABSTRACT

This is the protocol for a review and there is no abstract. The objectives are as follows:

1.To evaluate the effects of physical activity programs on function (e.g., activities of daily [ADLs], physical function), cognition, mood,

behaviour, and mortality in older persons with dementia.

2.To evaluate these effects on their unpaid caregiver’s health, quality of life, and mortality.

3.To evaluate the indirect costs (e.g., number and amount of lost wages by caregiver(s) and direct costs (e.g., use of supportive services,

medications, supplies) for the person with dementia and their unpaid caregiver.

4. To make recommendations to health care providers, consumers, and researchers on the effectiveness of physical activity programs in

managing the symptoms of dementia in older persons with dementia.

BACKGROUND

With the longer life expectancy and continued growth of the older
population, greater numbers of persons will be affected with de-
mentia, impacting their ability to function independently in their
communities. In addition, chronic conditions, such as dementia,
are the leading causes of death among seniors (Wilkins 2006).
Eight percent of persons 65 years of age and older and 35 percent
of those over the age of 85 have dementia (CSHAWG 1994a).
Half of those with dementia live in the community and over 90%
are cared for by family members or friends (CSHAWG 1994a).
Advanced dementia results in extreme functional disability, be-
havioral problems, and dependence (Chappell 1996), and unre-
lenting demands on unpaid caregivers (Markle-Reid 2001). Com-
pared to those caring for cognitively intact elderly, caregivers of a
family member with dementia are more likely to experience social
isolation, chronic health problems, and depression (CSHAWG
1994b). The health service costs (Ostbye 1994) will rise substan-
tially if unpaid caregivers are not adequately supported when car-
ing for those with dementia.

Exercise has been shown to have multiple positive effects with older
adults, including improved functional ability (Larowski 1999),

cognition (Yaffe 2001) and physical and mental health (Penninx
2002; Taylor 2004). Several longitudinal cohort studies in older
adults have demonstrated that physical activity is associated with
reduced cognitive decline two years later (Lytle 2004) and reduced
risk of developing dementia five years later (Laurin 2001). How-
ever, Wilson 2002 failed to find a protective effect of physical ac-
tivity on cogpnitive decline and on incidence of dementia. A meta-
analysis that included 18 randomized controlled trials (RCTs) ex-
amined the impact of physical exercise on cognitive function in
healthy older adults. Moderate effect sizes for the impact of exer-
cise training on global cognitive scores with a larger effect on tasks
measuring executive control were reported (Colcombe 2003).

There is a growing body of research suggesting that some risk
factors for heart disease and stroke are also associated with a
greater risk of developing Alzheimer disease and related dementias
(Chertkow 2006; Feldman 2006; Hofman 1997; Kalmijn 2000;
Sparks 1997). These findings suggest that exercise training de-
signed to prevent and manage cardiovascular disease and related
conditions such as diabetes and hypertension may also be effective
in the prevention and management of dementia. A meta-analysis
on the effects of exercise training on older persons with cognitive
impairment and dementia included 30 RCTs (Heyn 2004); how-
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ever, not all studies targeted persons with dementia. This meta-
analysis revealed that exercise training increased fitness, physical
function, cognition and positive behaviour in these individuals
(Heyn 2004). A recent RCT that specifically targeted persons with
Alzheimer disease revealed that a simple exercise program consist-
ing of walking, strength, balance, and flexibility training one hour
twice a week for one year led to a significantly slower decline in
activities of daily living when compared to routine care but no ef-
fect was observed in behavioural disturbances or depression (Rol-
land 2007 in press). Other studies have examined the effect of a
combination of endurance (aerobic) activities, strength, balance
and flexibility training (e.g., Teri 2003; Alessi 1999) while others
focused on a single activity (e.g., walking program, MacRae 1996)

There are potentially immense public health benefits to decreasing
the risk of dementia and slowing the progression of the dementia.
However, further research is needed to assess the optimal exercise
training modalities in older adults with dementia particularly in
terms of frequency, intensity, and duration (Chertkow 2007 in
press). A systematic review will be conducted that incorporates
meta-analysis, if appropriate, to determine the effects of activity
programs on function, cognition, mood, behaviour and mortal-
ity in older persons with dementia, caregiver quality of life and
mortality, and costs. For example, direct costs may include out-
of-pocket expenses incurred by the person with dementia and/or
their unpaid caregiver for respite care, assistance with meal prepa-
ration, medications, incontinence supplies, travel expenses to re-
ceive medical assessments and care etc. and indirect costs may in-
clude those related to caregiver(s) reducing their hours of employ-
ment, delaying a promotion etc due to the need to fulfil their care-
giving role.

OBJECTIVES

1.To evaluate the effects of physical activity programs on func-
tion (e.g., activities of daily [ADLs], physical function), cognition,
mood, behaviour, and mortality in older persons with dementia.
2.To evaluate these effects on their unpaid caregiver’s health, qual-
ity of life, and mortality.

3.To evaluate the indirect costs (e.g., number and amount of lost
wages by caregiver(s) and direct costs (e.g., use of supportive ser-
vices, medications, supplies) for the person with dementia and
their unpaid caregiver.

4. To make recommendations to health care providers, consumers,
and researchers on the effectiveness of physical activity programs
in managing the symptoms of dementia in older persons with
dementia.

CRITERIA FOR CONSIDERING
STUDIES FOR THIS REVIEW

Types of studies

Randomized controlled trials (RCTs) in which older adults with
dementia are allocated to either a physical activity program or
regular care (control group). Although parallel group trials are
preferred, crossover trials will be included but only data from the
first treatment phase (prior to the crossover) will be included.
Non-blinded studies will be included in the review as it may be
unrealistic to expect blinding of the participants and those who
conduct the physical activity programs. The outcome assessors
should be blinded to treatment allocation.

Types of participants

The participants will be older persons (65 years and older) who
reside in the community or in a long-term care facility and who
are diagnosed as having dementia using accepted criteria such as
the Diagnostic and Statistical Manual of Mental Disorders (DSM-
III-R, DSM-IV; APA 1995), the National Institute of Neurologi-
cal and Communicative Disorders and Stroke and the Alzheimer’s
Disease and Related Disorders Association (McKhann 1984) or
ICD-10 (WHO 1992). The types of dementia and levels of sever-
ity will be described and if possible subgroup analyses will be con-
ducted to determine their effects on the outcome measures.

Types of intervention

Interventions include any exercise training or physical activity pro-
gram (aerobic exercise and/or resistance training) offered over any
length of time with the aim to improve function, cognition, mood,
behaviour, and mortality in older persons with dementia and/or
caregiver health related quality of life, to decrease caregiver bur-
den, mortality, and/or cost incurred by the person with demen-
tia or their unpaid caregiver. We intend to measure the effect of
physical activity; hence studies will be included where the only
difference between groups is the exercise intervention. The types,
frequencies, intensities, duration, and settings of the exercise pro-
grams will be described and if possible, subgroup analyses will be
conducted to determine their effects on the outcomes of interest.
The comparison group will receive regular/normal care.

TyPCS Of outcome measures

The primary outcomes are related to the person with dementia:
function (e.g., activities of daily [ADLs], physical function), cogni-
tion, mood, behaviour, medication use (e.g., psychotropic drugs),
and mortality. Secondary outcomes are related to the unpaid care-
giver(s): burden, quality of life, and mortality. Direct costs (e.g.,
use of supportive services, medications, supplies) and indirect costs
(e.g., number and amount of lost wages by caregiver(s) will also be
examined. Measures from dichotomous and continuous scales will
be accepted and follow-up measures over time will be included.
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SEARCH METHODS FOR
IDENTIFICATION OF STUDIES

See: Cochrane Dementia and Cognitive Improvement Group
methods used in reviews.

The Cochrane Dementia Group’s Specialized Register will be
searched using the terms “exercise*” and “physical activity*”.
This Register contains records from MEDLINE, EMBASE,
CINAHL, PsycINFO and many trials databases and is updated
regularly.

Reference lists of retrieved articles will be examined for additional
trials.

METHODS OF THE REVIEW

SELECTION OF TRIALS

Titles and abstracts of citations obtained from the search will be
examined by one author and obviously irrelevantarticles discarded.
At this stage the author will be overly inclusive: any article that
suggests a relevant randomized controlled trial will be retrieved
for further assessment. Two authors will independently assess
retrieved articles for inclusion in the review according to the criteria
above. Disagreements will be resolved by discussion, or if necessary
referred to a third author.

ASSESSMENT OF METHODOLOGICAL QUALITY
Methodological quality criteria were developed with input from
all of the authors based on The Cochrane Handbook for
Systematic Reviews of Interventions, version 4.2.6 (Higgins
2006). Two authors will independently assess and score the studies
according to the following criteria that reflect the adequacy of the
randomization process. If the description of the randomization
process is unclear or missing, the original author of the study will
be contacted in an attempt to retrieve the required information.
A. Adequate

“centralised allocation by a central office unaware of participant
characteristics

“pre-numbered or coded identical containers which are
administered serially to participants

“on-site computer system combined with allocations kept in a
locked unreadable computer file that can be accessed only after
the characteristics of an enrolled participant have been entered
”sequentially numbered, sealed, opaque envelopes

“other approaches that ensure adequate concealment.

B. Unclear
”study used “list” or “tables” to allocate assignments
« » « » «
use of "envelopes“ or "sealed envelopes
”simply stating that the study was randomized with no further
details

C. Inadequate

“by using case record numbers, dates of birth, alternation, date of
referral, and other similar approaches that are transparent before
allocation

“use of any other system in which allocation can be known in
advance such as open list of random numbers.

D. Allocation concealment not used

Because empirical research has shown that lack of adequate
allocation concealment is associated with bias (Moher 1998), only
those studies in categories A and B will be included in the review.
Other elements of study quality, although not scored, will be
assessed by two authors independently and reported:

“’blinding” of participants, those providing the physical activity,
and outcome assessors to the nature of the allocated group.

”level of participant drop-out at the follow-up stage of the study.
“equal treatment of both intervention and control participants in
all respects other than the delivery of the physical activity.

Since at least two empirical studies have failed to demonstrate a
relationship between blinding of outcome assessment and study
results, perhaps due to inadequacies in the reporting of studies
(Reitman 1988) and since attrition after allocation has not been
found to be consistently related to bias (Schulz 1995), the results of
these criteria will be reported but not used as criteria for exclusion
of studies from the review.

DATA EXTRACTION and ANALYSIS

Data will be extracted from published reports or requested from
the original first author when necessary. Summary statistics will
be required for each trial and each outcome. For continuous
data, the effect measure will be the weighted mean difference
(WMD) when the pooled trials use the same rating scale or test
to assess an outcome or the standardised difference in means
(SMD), which is the absolute mean difference divided by the
standard deviation, when the pooled trials use different rating
scales or tests. Accordingly, the mean change from baseline, the
standard deviation of the mean change, and the number of patients
for each treatment group at each assessment will be extracted.
Where changes from baseline are not reported, the mean, standard
deviation and the number of participants for each group at each
time point will be extracted, if available.

For dichotomous data, the effect measure will be odds ratio (OR).
The numbers in each group (exercise or regular care) and the
numbers experiencing the outcome of interest will be sought and
recorded.

The amount and kind of missing data related to participants’ drop-
out that cannot be retrieved from the original authors will be
described in the Characteristics of Included Studies Table and the
impact discussed. The potential impact of the missing data on
the results will depend on the extent of missing data, the pooled
estimate of the treatment effect and the variability of the outcomes.
Variation in the degree of missing data may also be considered as a
potential source of heterogeneity. Intention-to-treat analyses will
be conducted by imputing outcomes for the missing participants
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using the last observation carried forward approach. Recognizing
that statistical analysis cannot reliably compensate for missing data
(Unnebrink 2001), the impact of any assumption will be assessed
by trying more than one method as a sensitivity analysis. For
example, for dichotomous data, it will first be assumed that all
missing participants in the first group incurred the event and those
in the second group did not, after which the opposite will be
assumed. When missing data are common, these worst-case/best-
case scenarios will cover a very wide range of possible treatment
effects and thus the analysis will not be very informative. However,
when missing data are not common and this procedure is done
across all trials in the review with little impact on the results, it can
be concluded that the missing data will not affect the outcome of
the review.

Only studies that demonstrate clinical homogeneity (e.g., studies
that test similar aerobic activity programs and examine similar
outcome measures) will be considered potentially appropriate for
meta-analysis. A test for statistical heterogeneity (a consequence of
clinical and/or methodological diversity among studies) will then
be performed using 12. This is a useful statistic for quantifying
inconsistency (12 = [(Q - df)/Q] x 100%, where Q is the chi-
squared statistic and df is its degrees of freedom; Higgins 2003;
Higgins 2002). This describes the percentage of the variability in
effect estimates that is due to heterogeneity rather than sampling
error (chance). A value greater than 50% may be considered
substantial heterogeneity. If the value is less than 50%, the overall
estimate from a fixed effects model will be presented. If, however,
there is evidence of heterogeneity of the treatment effect between
trials then only homogeneous results will be pooled, or a random-
effects model will be used. In this case the confidence intervals
would be broader than those of a fixed-effects model.

Depending on availability of sufficient data, the following
subgroup analyses will be undertaken:

Disease type:

- Alzheimer disease

- vascular dementia

- mixed Alzheimer disease and vascular dementia

- unclassified or other dementia

Severity of dementia at baseline:

- mild (MMSE > 17-26 or similar scale) (Hogan 2007 in press)

- moderate (MMSE 10 to 17 or similar scale (Hogan 2007 in
press)

- severe (MMSE < 10 or similar scale) (Feldman 2005)

Type of aerobic physical activity, example:

- walking program

- dancing

Frequency of physical activity program:

- < 3 times per week

- > 3 times per week

Duration of physical activity program:

- < 12 weeks

- > 12 weeks

Intensity of physical activity program

- low-intensity

- moderate-intensity

- high-intensity

Setting of physical activity program

- institution

- home

Sensitivity analyses will be performed with regard to
imputation of missing dichotomous data:

- assuming missing outcomes were less favourable

- assuming missing outcomes were more favourable
- analysis as presented

POTENTIAL CONFLICT OF
INTEREST

None known.

ACKNOWLEDGEMENTS

We gratefull yacknowledge the contributions of the consumer ed-
itor, Ted Sayer

SOURCES OF SUPPORT

External sources of support

e CIHR New Investigator Award CANADA

e Ontario Ministry of Health and Long-Term Care Career Sci-
entist Award CANADA

o Chair in Health Services Research CANADA

Internal sources of support

e University of Western Ontario CANADA

Physical activity programs for persons with dementia (Protocol)

Copyright © 2008 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd



REFERENCES

Additional references

Alessi 1999
Alessi C, Yoon EJ, Schnelle JE Al-Samarrai NR, Cruise PA. A ran-
domized trial of a combined physical activity and environmental in-

tervention in nursing home residents: Do sleep and agitation im-

prove?. J Am Geriatr Soc 1999;47:784-791.

APA 1995
American Psychiatric Association. Diagnostic and Statistical Manual
of Mental Disorders. 4th Edition. Washington, DC: American Psy-
chiatric Association, 1995.

Chappell 1996
Chappell NL, Penning M]. Behavioural problems and distress among
caregivers of people with dementia. Ageing Sociery 1996;16:57-73.

Chertkow 2006
Chertkow H. Early diagnosis and MCI. 28th National Conference
Alzheimer Research and Innovation: Yesterday, Today and Tomor-
row, Alzheimer Society of Canada, Toronto, Ontario 2006; Vol.
Keynote address,.

Chertkow 2007
Cherkow H, Massoud F, Belleville S, Nasreddine Z, Joanette Y, Kirk
J, Bergman H. Mild cognitive impairment and CIND. Alzheimers
& Dementia: ] Alzheimer’s Assoc 2007;in press:in press.

Colcombe 2003
Colcombe S, Kramer AE Fitness effects on the cognitive function
of older adults: A meta-analytic study. American Psychological Society
2003;14:2.

CSHAWG 1994a
Canadian Study of Health and Aging Working Group. Patterns of
caring for people with dementia in Canada. Can J Aging 1994a;13
(4):470-487.

CSHAWG 1994b
Canadian Study of Health and Aging Working Group. Canadian
Study of Health and Aging: Study methods and prevalence of de-
mentia. Can Med Assoc ] 1994b;150(6):899-913.

Feldman 2005
Feldman HH, Woodward M. The staging and assessment of mod-
erate to severe Alzheimer disease. Neurology 2005;65(suppl 3):S10—
S17.

Feldman 2006
Feldman H. Alzheimer’s disease: How we got to where we're at today?.
28th National Conference Alzheimer Research and Innovation: Yes-
terday, Today and Tomorrow, Alzheimer Society of Canada, Toronto,
Ontario. 2006; Vol. Keynote address.

Heyn 2004
Heyn P, Abreu BC, Ottenbacher KJ. The effects of exercise training
on elderly persons with cognitive impairment and dementia: A meta-
analysis. Arch Phys Med Rehabil 2004;85:1694-1704.

Higgins 2002
Higgins JPT, Thompson SG. Quantifying heterogeneity in a meta-
analysis. Stat Med 2002;21:1539-1558.

Higgins 2003
Higgins JPT, Thompson SG, Deeks JJ, Altman DG. Measuring in-
consistency in meta-analyses. BMJ 2003;327:557-560.

Higgins 2006

Higgins JPT, Green S eds. Cochrane Handbook for Systematic Reviews
4.2.6. hip:
lfwww.cochrane.org/resources/handbook/hbook. htm. Chichester: Wiley
& Sons, 2006.

of Interventions

Hofman 1997
Hofman A, Ott A, Breteler MM, et al. Atherosclerosis, apolipopro-
tein E, and prevalence of dementia and Alzheimer’s disease in the
Rotterdam study. Lancet 1997;349:151-154.

Hogan 2007
Hogan DB, Bailey P, Carswell A, Clarke B, Cohen C, Forbes D,
Man-Son Hing M, Lanctét K, Morgan D, Thorpe L. Management
of mild to moderate dementia. In press. Alzheimer’s & Dementia: J
Alzheimer’s Assoc 2007.

Kalmijn 2000
Kalmijn S, Foley D, White L, et al. Metabolic cardiovascular syn-
drome and risk of dementia in Japanese-American elderly men. The
Honolulu-Asia Aging Study. Arzerioscler Thromb Vasc Biol 2000;20:
2255-2260.

Larowski 1999
Lazowski DA, Ecclestone NA, Myers AM, et al.A randomized out-
come evaluation of group exercise programs in long-term care insti-

tutions. / Gerontol A Biol Sci Med Sci 1999;54A:M621-M628.

Laurin 2001
Laurin D, Verreault R, Lindsay J, Macpherson K, Rockwood K.
Physical activity and risk of cognitive impairment and dementia in

elderly persons. Archives of Neurology 2001;58:498-504.

Lytle 2004
Lytle ME, Vander Bilt ], Pandav RS, Dodge HH, Ganguli M. Exercise
level and cognitive decline. Alzheimer Disease and Associated Disorders
2004;18:2.

MacRae 1996
MacRae P, Asplund LA, Schnelle JE Ouslander JG, Abrahamse A,
Morris C. A walking program for nursing home residents: Effects
on walking endurance, physical activity, mobility, and quality of life.
JAGS 1996;44:175-180.

Markle-Reid 2001
Markle-Reid M, Browne G. Explaining the use and non-use of com-
munity-based long-term care services by caregivers of persons with
dementia. J Clin Practice 2001;7(3):271-287.

McKhann 1984
McKhann G, Drachman D, Folstein M, Katzman R, Price D, Stad-
lan EM. Clinical diagnosis of Alzheimer’s disease: Report of the
NINCDS-ADRDA Work Group under the auspices of Department
of Health and Human Services task force on Alzheimer’s disease.
Neurology 1984;34:939-944.

Moher 1998
Mobher D, Pham B, Jones A, Cook DJ, Jadad AR, Moher M, Tugwell
P, Klassen TP. Does quality of reports of randomised trials affect
estimates of intervention efficacy reported in meta-analyses?. Lancet
1998;352:609-13.

Physical activity programs for persons with dementia (Protocol)

Copyright © 2008 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd



Ostbye 1994
Ostbye T, Crosse E. Net economic costs of dementia in Canada. Can
Med Assoc ] 1994;151:1457-1464.

Penninx 2002
Penninx BW, Rejeski WJ, Pandya J, et al.Exercise and depressive
symptoms: A comparison of aerobic and resistance exercise effects on
emotional and physical function in older persons with high and low
depressive symptomatology. J Gerontol B Psychol Sci Soc Sci 2002557
P124-P132.

Reitman 1988
Reitman D, Chalmers TC, Nagalingam R, Sacks H. Can efficacy of
blinding be documented by meta-analysis?. Presented to the Society
for Clinical Trials, San Diego, 23-26 May, 1988 1988.

Rolland 2007
Rolland Y, Pillard E Klapouszczak A, Reynish E, Thomas D, Andrieu
S, Riviere D, Vellas B. Exercise program for nursing home residents

with Alzheimer’s Disease: A one-year randomized, controlled trial.

JAGS 2007; Vol. in press.

Schulz 1995
Schulz KF, Chalmers I, Hayes R], Altman D. Empirical evidence of
bias. JAMA 1995;273:408-12.

Sparks 1997
Sparks DL. Coronary artery disease, hypertension, apo E, and choles-
terol: A link to Alzheimer’s disease?. Ann NY Acad Sci 1997;826:
128-146.

Taylor 2004
Taylor AH, Cable NT, Faulkner G, et al.Physical activity and older
adults: A review of health benefits and the effectiveness of interven-

tions. / Sporzs Sei 2004;22:703-725.

Teri 2003
Teri L, Gibbons LE, McCurry SM, et al.Exercise plus behavioral
management in patients with Alzheimer disease: a randomized con-
trolled trial. JAMA the journal of the American Medical Association
2003;15:2015-22.

Unnebrink 2001
Unnebrink K, Windeler J. Intention-to-treat methods for dealing
with missing values in clinical trials of progressively deteriorating
diseases. Stat Med 2001;20:3931-3946.

WHO 1992
World Health Organization. 7he ICD-10 Classification of Mental and
Behavioural Disorders: Clinical Descriptions and Diagnostic Guidelines.
Geneva: World Health Organisation, Division of Mental Health,
1992.

Wilkins 2006
Wilkins K. Predictors of death in seniors. Health Reporss. Statistics
Canada, Catalogue 82-003 2006;suppl 16:57-67.

Wilson 2002
Wilson R, Bennet D. Participation in cognitively stimulating activ-
ities and risk of incident Alzheimer Disease. JAMA 2002;287:742—
748.

Yaffe 2001
Yaffe K, Barnes D, Nevitt M, Lui LY, Covinsky K. A prospective
study of physical activity and cognitive decline in elderly women:
Women who walk. Arch Intern Med 2001;161:1703-1708.

COVER SHEET

Title
Authors

Contribution of author(s)

Physical activity programs for persons with dementia
Forbes DA, Forbes SC, Markle-Reid, M, Morgan DG, Taylor B], Wood ]

DF: all correspondence, search for trials

DE SE, DM, MT, MMR, JW: extraction of data, interpretation of data analysis
DE SE DM, MT, MMR: drafting review versions

DE SF and JW: entry of data into RevMan

DF and JW: obtaining hard copy

Consumer editor: Ted Sayer

Contact editor: Linda Clare

Issue protocol first published 2007/2

Date of most recent amendment 19 February 2007

Date of most recent
SUBSTANTIVE amendment

02 February 2007

What’s New

Contact address Prof Dorothy Forbes

Associate Professor

Information not supplied by author

H33 Health Sciences Addition, School of Nursing
University of Western Ontario

Physical activity programs for persons with dementia (Protocol)

Copyright © 2008 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd



DOI
Cochrane Library number
Editorial group

Editorial group code

London

Ontario

N6G 513

CANADA

E-mail: dforbes6@uwo.ca
Tel: 519-661-2111

Fax: 519-661-3928

10.1002/14651858.CD006489
CD006489
Cochrane Dementia and Cognitive Improvement Group

HM-DEMENTIA

Physical activity programs for persons with dementia (Protocol)
Copyright © 2008 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd



