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Executive summary

The global population is ageing in most geographical regions, including Australia.
Currently, Australians aged 65 years and older account for 15.3% of the population.

This figure is projected to exceed 20% by 2054 *.

Mild Cognitive Impairment (MCI) and Subjective Cognitive Decline (SCD) both
represent continuous early phases of cognitive decline. They may lead to the
development of dementia in some individuals. Individuals with MCI or SCD may
experience changes in complex physical and cognitive activities that are key to
performing important occupational and social roles . They may experience poorer
mobility 3, higher falls risk %, poorer balance >, poorer physical fitness °, depressive
symptoms "8, neuropsychiatric symptoms ° and poorer quality of life *°, compared
to those who do not have MCI or SCD. Individuals with MCI or SCD are also likely to
use more health care services as a direct or indirect consequence of MCI or SCD **,

which can impose a significant burden on individuals, families and society *2.

There is well-established evidence regarding the benefits of physical activity (PA)
across the lifespan. Many countries, such as Canada, the United Kingdom (UK), the
United States of America (USA) and New Zealand (NZ), as well as the World Health
Organisation (WHO) have developed population-based PA guidelines across
different age groups, including for healthy older adults ***°. There is growing
evidence that many of the reported benefits of PA also apply to older adults with MCI
or SCD " '8 however, there are no specific PA guidelines for this cohort. Through
participating in appropriate levels and types of PA, individuals with MCI or SCD may
experience improved health outcomes, which may help to alleviate the economic and
emotional burden on themselves and their families. This may also lessen the public
health burden associated with MCI or SCD.

The overall purpose of the Physical Activity Guidelines for Older Australians with
MCI or SCD (hereafter our guidelines) is to inform older adults, health care
providers, and policy makers about the current evidence on the health benefits of PA
for older adults with MCI or SCD. Our guidelines are relevant to individuals aged 60
years and over, who have MCI or SCD. The main questions addressed in the
guidelines are: “What are the benefits of PA in older adults with MCI or SCD?” and

“What is the most beneficial PA type, frequency, intensity, duration and setting?” The
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guidelines also provide practical advice on enablers and barriers to participating in
PA for this group. However, the guidelines do not address any chronic conditions
beyond MCI or SCD.

The current PA guidelines for older adults with MCI or SCD were adapted from the
Canadian Physical Activity Guidelines for Older Adults (Canadian Guidelines) ** by
incorporating recent, high-quality evidence specifically regarding the target
population, identifed through a comprehensive literature review. The development
and reporting of the guidelines followed the process outlined by the Guideline
Adaptation Resource Toolkit (ADAPTE) and the Appraisal of Guidelines for
Research Evaluation (AGREE Il) Instruments. An independent advisory panel was

established and advisory panel members served the role of external reviewers of the

guidelines, consistent with established best practice ** %,

The process undertaken by the project team in preparation of the Physical Activity

Guidelines for Older Australians with MCI and SCD is summarised below:
(1) Setup phase. Key activities included:

e Decision on the guideline topic

e Establishment of a multidisciplinary research team best suited to this topic
e Assessment of feasibility of guideline adaptation

e |dentification of necessary resources and skills

e Completion of the research protocol/adaptation plan.

(2) Guideline Adaptation phase. Key activities included:

e Determination of the health questions to be addressed by the guidelines

e Search and screening of existing PA guidelines, identifying six potentially
relevant guidelines developed by the WHO, USA, UK, NZ, and Australia

o Assessment of the rigour of the six guidelines and exclusion of WHO, UK and
Australian guidelines

e Full assessment of the USA, Canadian and NZ guidelines

e Review of guideline assessment results and decision that the Canadian
Guidelines were best suited for adaptation

e Search and screening of the literature relating to PA for older adults with MCI
or SCD

e Decision on modifying the recommendations of the Canadian Guidelines and
use of the evidence from the literature to develop the guideline
recommendations

e Preparation of draft guidelines

e Team meeting in Melbourne to discuss the draft guidelines
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(3) Guideline Finalisation phase. Key activities included:

e Review of draft guidelines by advisory panel members

e Consultation with endorsement bodies

e Acknowledgement of the source documents

e Plan for aftercare of the guidelines, including dissemination and the timeline
and strategy for updating the guidelines

e Production of the final guideline document and a lay version of the guidelines
for consumers

The Guideline Adaptation phase identified 22 PA guidelines for older adults. Using
AGREE Il as a guide, we assessed the Canadian Guidelines as the most appropriate
for adaptation.

A comprehensive literature review, including development of a literature search
strategy and study selection criteria, a literature search in Medline and CINAHL and
a rigorous literature screening and review by the project team, identified 25 trial
studies (including 24 randomised controlled trials (RCTs)) and 16 observational
studies that were relevant to PA for older adults with MCI or SCD. These studies
provided evidence about the benefits of PA on cognitive function and other health
outcomes, adverse effects of PA, and/or enablers and barriers to participation in PA
in older adults with MCI or SCD.

The benefits of PA for cognitive and other health outcomes identified from the

literature included:

Cognitive outcomes:The studies included consistently demonstrated beneficial

effects of PA interventions for global cognition >3, There was some but inconsistent
evidence of benefit for memory and _from studies measuring
domain-specific outcomes. There were insufficient data to comment on other

cognitive domains.

Physical health and function: The most frequently demonstrated benefit of PA for
older adults with MCI or SCD was improved aerobic fitness ** ***". There was
emerging evidence for improvements in strength * and mixed results for
improvements in activities of daily living and balance * > *°. Three studies
examined physical health parameters such as weight, blood pressure, glucose

metabolism and lipid levels: two studies showed benefits ** " but a third did not %*.
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Mental health: Two studies showed decreased depressive symptoms, as measured

25,26 \while one found

by the Cornell Scale for Depression in Dementia (CSSD)
benefits using the Memorial University of Newfoundland Scale of Happiness
(MUNSH) and the Perceived Stress Scale (PSS) '°. Studies using the Beck
Depression Inventory (BDI) and Neuropsychiatric Inventory (NPI) did not show any

benefits 21 28,

Quality of life: A limited number of studies specifically investigated quality of life
outcomes. Pre-post data from both an aerobic PA intervention study % and a
multimodal PA intervention study 2’ reported some improvements in subsets of
Quiality of Life scales. However, no benefit was shown in another study of a

predominantly aerobic intervention .

Biomarkers: Four imaging studies examined Magnetic Resonance Imaging (MRI)
outcomes, all demonstrating some evidence of positive effects on brain structure 2%
30.36.38 Two studies reported increases in brain derived neurotrophic factor

(BDNF) **3* which may provide some insight into the underlying mechanism of the
benefits of PA for the brain. Two studies examined inflammation, with one finding
reduction in inflammatory markers tumour necrosis factor alpha (TNF-a) and
interleukin-6 (IL-6) *° and the other showing a positive change in genes related to
inflammation **. Three studies reported improved insulin sensitivity, associated with
metabolic outcomes, and/or cortisol regulation, a biomarker for stress, inflammation
and the hypothalamic-pituitary-adrenal axis ** 3**“2. One study found that activation

of the noradrenaline system by exercise might influence consolidation of memory *°.
Barriers, enablers and adverse events:

Few studies specifically explored enablers, barriers and strategies for increasing PA
and/or maintaining increased PA levels in older adults with MCI or SCD, although
some discussed these issues in the context of study results. Targeted educational
material 2”31 374445 and incorporating social interaction into PA interventions *
were reported to facilitate participation in or adherence to PA interventions. Health
complaints (including injuries) and practical barriers (time and location) were the
most significant of identified barriers to PA participation, with the former reported as
a more important barrier in a moderate intensity, outdoor intervention in comparison

with a low intensity, indoor intervention *°. Identified strategies to increase PA
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included modification of environment and duration; graded intensity and practice
factors. Strategies to accommodate cognitive impairment included longer time for
learning, mirror image teaching and practice. Strategies to promote participation
included seated options, live rather than video instruction, music, recording and

playback, supervision, social activities and feedback **.

1547 our literature review

Consistent with the findings of the Canadian Guidelines
showed that adverse events were infrequent for older adults with MCI or SCD
participating in PA or exercise. While the majority of adverse events were

musculoskeletal injuries, serious adverse events were extremely rare.

Overall, the evidence for PA in older adults with MCI and SCD is generally consistent
with the Canadian Guidelines. Based on the evidence, four recommendations of the
Physical Activity Guidelines for Older Adults with MCI or SCD are provided in the box

below:

Recommendation 1

Older adults who have MCI or SCD should |participate in aerobic PA of moderate
intensity for at least a total of 150 minutes per week, or vigorous intensity for at least
a total of 90 minutes per week. This recommendation is in addition to incidental light
intensity activities of daily living.

Recommendation 2

In addition to aerobic PA (as outlined in recommendation 1), older adults with MCI or
SCD should engage in progressive resistance training (PRT) activities on at least
two days per week. This is in addition to continuing incidental activities that help with
strength.

Recommendation 3

Older adults with MCI or SCD should engage in activities that help to improve or
maintain balance. This is particularly important, as older adults with MCI or SCD
often have poorer balance and mobility as well as an increased falls risk, compared
to older adults without MCI or SCD.

Recommendation 4

PA and exercise should be individually tailored, with consideration given to factors
such as health problems, physical capacity and environment. Older adults with MCI
or SCD are advised to consult with their healthcare professional for advice before
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undertaking PA and exercise.

Interpretation of evidence and justification for the Recommendations

Recommendation 1: Participating in at least 150 minutes of aerobic PA per week
has been shown to have significant benefits for brain health and function as well as
for physical health and function, including reduced risk of chronic disease such as
type-two diabetes, in older adults with MCI or SCD. Findings from several RCTs
supported the benefits of aerobic PA in older adults with MCI or SCD. Furthermore,
the majority of the evidence base examined a frequency and duration consistent with
the strong evidence of a systematic review used to support the Canadian

Guidelines “.

Recommendation 2: The review of the evidence found a number of RCTs
supporting beneficial effects of PRT for both brain and physical health and function
for older adults with MCI or SCD. The evidence base is smaller than that for aerobic
PA but is consistent with the evidence for older adults in general *®. It is anticipated
that the evidence for older adults in general can be extrapolated to those with MCI or
SCD. Additionally, multiple RCTs of multimodal PA reported similar benefits,
providing further support for the recommendation to undertake both aerobic and

resistance training interventions.

Recommendation 3: There are no research trials examining balance PA
interventions specifically in older adults with MCI or SCD. This recommendation has
been extrapolated from the evidence base for older adults in general *® as well as
indirect evidence from five RCTs that included balance interventions as part of a
multimodal intervention for older adults with MCI. In studies of older adults in
general, balance PA interventions have been associated with health benefits that

may be of particular relevance to individuals with MCI or SCD “2,

Recommendation 4: There is evidence to suggest that people with cognitive
impairment may prefer “simple and safe” physical activities in an “accessible”
location *°. There is evidence from observational studies indicating that adherence
rates to PA interventions are higher when social interaction is explicitly

d 27,32

incorporate and when the intervention is of low intensity °°. However, evidence
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from RCTs suggests that adherence rates remain similar across low, moderate and
high intensity interventions * *® >, Some authors suggest graduating PA intensity
supports ongoing adherence, although this has not been specifically tested. Some
studies suggested that modifying exercise to account for cognitive impairment might
result in improved adherence to interventions 2 **. A comprehensive example is the
Resources and Activities for Life Long Independence (RALLI) exercise

intervention 2’, which broke down exercises into small steps, sequenced and linked
with cues to help older adults with memory loss to remember each step. These
modification strategies facilitated high adherence to a PA intervention in a sample of
older adults with memory loss*°. Supervision is a commonly used strategy that may
be of particular benefit for this group due to the potential impact of MCI or SCD on
the ability of an individual to initiate and adhere to PA interventions. While the
studies reviewed showed no clear difference in adherence to supervised
interventions compared to non-supervised interventions, there is some indirect

observational evidence supporting this ¢ 472,

Conclusion

There is increasing evidence that it is feasible and safe for older adults with MCI or
SCD to participate in PA and exercise. In addition, older adults with MCI or SCD who
participate in PA can gain health benefits such as improving cognitive outcomes,
physical health and physical function. However, to ensure safety and to optimise
health benefits, it is recommended that older persons with MCI or SCD and/or their
family members discuss the older persons’ health conditions and appropriate PA
options (type, duration, frequency and intensity) with relevant health professionals
such as general practitioners, physiotherapists, occupational therapists and
accredited exercise physiologists. The roles of carers and of health and exercise
professionals in supporting initiation and maintaining PA may be particularly
important for this group due to the potential impact of MCI or SCD on the ability of

individuals with these conditions to do so independently.
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Introduction
1.1 Background and significance
1.1.1 Physical activity and older adults

The population is ageing in many geographical regions, including Australia *.
Concurrently, there has been a shift in the global burden of morbidity and mortality
away from infectious diseases to|10n-communicable disease (NCD), including
conditions such as type-two diabetes mellitus, cardiovascular and neurodegenerative
diseases **. On an individual level, the burden of NCD tends to accumulate over the
lifespan. Thus, the combined effects of demographic change and the increasing

burden of NCD have resulted in significant global public health policy challenges.

Physical inactivity has been recognised as a key contributor to many NCDs and is

now identified as the fourth leading risk factor for mortality globally >*. Conversely,
there is strong evidence that increasing physical activity (PA), across the lifespan,
can have significant health benefits. PA has been shown to have beneficial effects
on most broad measures of health, including physical, mental and cognitive
functioning, as well as on quality of life *°>°¢, Thus, the individual, social and health

economic benefits of PA for older people are compelling.

Dementia is one of the many medical conditions associated with physical inactivity,
with 17.9% of the population-attributable risk of dementia in Australia ascribed to low
levels of PA alone *’. This is consistent with data from the USA, Europe and the

UK 8. Evidence from observational studies and meta analyses has shown that
participating in PA, even in later life, can have a protective effect against cognitive
decline and is associated with reduced risk of developing dementia. This applies to
primary prevention (in cognitively healthy individuals) as well as secondary
prevention (in individuals who do not have dementia but who are already

experiencing cognitive decline) *°.

Given the multiple benefits of PA, many national governments, non-governmental
organisations (NGOs) and the WHO have developed population-based guidelines for
PA across the lifespan, including for older people. Whilst there are some differences
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between individual guidelines, most are consistent in recommending that, in order to
experience health benefits, older adults should 3¢

¢ Increase aerobic activities to a frequency of at least four days per week or
accumulate at least 150 minutes of moderate-intensity aerobic PA throughout
the week. Seventy five to ninety minutes per week of vigorous-intensity
aerobic PA is usually suggested as equivalent

e Undertake muscle-strengthening activities, involving major muscle groups, on
two or more days a week

¢ Include flexibility activities regularly as part of PA

e Incorporate PA aimed at improving balance and preventing falls, especially if
mobility is poor

e Be as active as comorbidities and abilities allow, even if the recommended
amounts cannot be achieved.

These guidelines often do not accommodate the needs or vulnerabilities of specific
groups who already have chronic health conditions or some form of functional
limitation, such as people experiencing cognitive decline. These individuals, their
families, clinicians and policy makers are, therefore, left uncertain about the benefits
that PA may offer, how to optimally harness these and how to minimise the risk of
ineffective or, at worst, harmful PA. Guidelines that are specifically tailored for
individuals with MCI or SCD may facilitate greater engagement in effective PA and

optimise the outcomes achieved.

Definition

The concept of MCI has been viewed as an intermediate clinical stage between
normal cognitive function and a dementia syndrome. It was originally developed to
allow for early diagnosis and development of effective interventions to prevent or
delay progression to dementia, with a specific focus on Alzheimer’s disease (AD)
pathology. However, no effective pharmacological treatment has been identified for
people with MCI. Nevertheless, the classification of MCI has been adopted by many
clinicians as a useful concept for explaining clinical changes and risk factor

optimisation to patients and their families.

Substantial diversity persists in the specific criteria used to operationalise this
concept. Notwithstanding, most definitions reflect the core features described in the

consensus statement of the International Working Group on MCI °:
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e No dementia

e Subjective and/or objective evidence of cognitive decline beyond that
expected for age and education level. Subjective evidence is usually
described as a complaint or concern from an individual and/or a carer

¢ Objective impairment is not specifically defined but consensus statements
note that scores on cognitive testing are typically 1-1.5 standard deviations
(SD) below the mean for age and education matched peers *

e Functioning in Activities of Daily Living (ADLS) is preserved

e Functioning in more complex activities is preserved or only minimally
impaired.

According to the consensus statement ®°, MCI can also be divided into sub-types
according to whether memory is affected and whether more than one aspect of

cognition is affected, such as attention, language, executive functions, praxis or

visuospatial functions. The four subtypes of MCI are:

Amnestic MCI Single Domain
Amnestic MCI Multiple Domain
Non-Amnestic MCI Single Domain
Non-Amnestic MCI Multiple Domain

Epidemiology

Data regarding prevalence and incidence of MCI vary considerably and are
influenced by the age of the study population, the population setting and methods
used to operationalise criteria. Prevalence rates in one review of population based
studies exploring the impact of different definitions varied between 0.1% and 42% °2.
Prevalence rates are generally quoted as between 14%-18% of the population over
70 years of age %3, while Australian data suggest a prevalence of approximately 9%
for adults in their sixties ®*. Another recent study applying uniform criteria to
harmonised data from geographically diverse cohorts suggested overall rates of

between 6% and 12% for people over 60 years of age °°.

Similarly, incidence rates for MCI vary widely. One systematic review reported a
range of incidence rates between 21.5 and 71.3 per 1000 person-years, combining
data from studies examining populations with a minimum age of between 60 and 75
years . Incidence rates also rise with age. Anstey et al., (2013) reported an
incidence of approximately 19 per 1000 person-years for Australians in their 60s,
while another Australian study, examining a population aged 70 to 90 years, reported

a much higher rate of 105 per 1000 person-years ©’.
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Most studies have found that non-amnestic MCI is more common than amnestic
MCI ®° %870 and the most common risk factors are increasing age and lower levels of
education ®* ® 87071 ' aAqditional risk factors identified in the aformentioned
Australian population in their 60s included: past smoking and overall vascular risk,
taking anxiety/depression medications or higher baseline depression, and either
abstinence or hazardous alcohol consumption °* 2. Other reported risk factors from
international studies, such as APOE e4 genetic susceptibility, female gender and
specific vascular or psychosocial risk factors have demonstrated less consistent

associations °® 73 74,

Natural history and relationship to dementia

While often conceptualised as a transitional phase between normal cognition and
dementia, progression from MCI to the latter IS not inevitable. Some individuals will
return to normal cognitive functioning and others follow a fluctuating course:
developing MCI, returning to normal cognitive functioning then later converting again
to MCI and/or to dementia . Thus, a diagnosis of MClI is usually considered
unstable, particularly in younger populations °*. Both the likelihood and rate of
progression to dementia are influenced by the type of MCI, with the highest rate of
progression seen in multi-domain MCI, followed by amnestic single domain MCI.
Conversion rates in population based studies range between 5% and 10% per year
while those reported from clinical samples are generally 10-15% per year """,
These conversion rates are clearly higher than the reported 1-2% incident dementia

rates in the general population of cognitively healthy older adults.
Related concepts

Although the concept of MCI is widely recognised and utilised, there have
subsequently been several attempts to better identify and describe those individuals
for whom MCI is a transitional phase eventually progressing to dementia, particularly
of Alzheimer’s type. The National Institute on Aging—Alzheimer's Association (NIA-
AA) consensus group developed a classification system of MCI due to AD ®*, in
which individuals are categorised according to how likely MCI is due to AD.
Categories are: unlikely due to AD; intermediate likelihood; and, high likelihood. This

approach also incorporates biomarker information.
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Other publications from the NIA-AA workgroup on diagnostic guidelines for AD " and
those of Dubois et al., (2010) suggest criteria to identify individuals in the pre-clinical
stage of AD, before symptoms of MCI have emerged “°. While each of these
classifications relate to the generally accepted definition of MCI, they identify

different groups of individuals.

Finally, it should be noted that neither the most recent version of the International
Classification of Diseases (ICD-10) ° nor that of the Diagnostic and Statistical
Manual of Mental Disorders (DSM-5) ® includes the concept of MClI as described
above. The syndromes of Mild Cognitive Disorder (in ICD-10) * and Mild

Neurocognitive Disorder (DSM-5) 8! approximate but remain distinct from MCI.

SCD refers to a person’s experience of cognitive decline which may or may not be
reflected in decline in performance on objectively measured cognitive tests. There
are a number of terms used interchangably with SCD, including Subjective Cognitive
Impairment (SCI), Subjective Memory Impairment (SMI), Subjective Memory
Complaints (SMC), and Subjective Cognitive Complaints (SCC). The cause of SCD
is non-specific and may be related to normal ageing, personality traits and stressors,
psychiatric conditions, neurologic and medical disorders, substance use, medication

or a combination of various factors 2.

The Subjective Cognitive Decline Initiative (SCD-I) has proposed research criteria for
pre-MCl SCD

The presence of both 1 and 2, below, are required to meet the criteria.

1. “Self-experienced persistent decline in cognitive capacity in comparison with a
previously normal status and unrelated to an acute event”.

2. “Normal age-, gender-, and education-adjusted performance on standardised
cognitive tests, which are used to classify MCI or prodromal AD”.

Exclusion criteria:

e “MCI, prodromal AD, or dementia”

e “Can be explained by a psychiatric or neurologic disease (apart from AD),
medical disorder, medication or substance use”
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A recent systematic review by Mendonca et al., (2016) reported that SCD has an
unstable and unpredictable course over time ®. It is associated with a 1.5 to 3-fold
higher risk of progression to MCI or dementia but can also revert to normal cognition.
Factors that increased the risk of progression from SCD to dementia were individuals
who were worried, those who described an impact on their ADLs and those whose

complaints are noticed by an informant.

While MCI and SCD have different definitions, for many people both represent
continuous early phases on the spectrum of cognitive impairment, prior to the onset
of dementia. We therefore developed our PA guidelines targeting older adults with
MCI or SCD. Often individuals in these two groups will already have some
neuropathological changes and should be offered targeted recommendations for

secondary prevention approaches.

Individuals with MCI or SCD, by definition, do not experience severe functional
impairment in day-to-day tasks, but can experience changes in more complex
activities that are key to performing, amongst other things, important occupational
and social roles. Thus, the ‘real-world’ functional impact of MCI or SCD can be

significant for some individuals 2.

MClI is associated with poorer mobility 3, higher falls risk *, poorer balance °, and

poorer physical fitness °. Although the relationship is complex and likely bidirectional,

depressive symptoms are more common in people with MCI than in cognitively

healthy peers " 8. A variety of other neuropsychiatric symptoms, such as mild

psychomotor changes ° have also been reported as more common in MCI than in

those without objective cognitive impairment 3.

In relation to overall quality of life impacts, MCIl and SCD are associated with lower

happiness and higher perceived stress *°. In studies of individuals with MClI,
gualitative data have identified the uncertainty that is inherent to the diagnosis,
stigma and loss of self-confidence as key issues 2°. Some authors have shown an
adverse impact on psychological well-being for individuals and carers %® but others
have not demonstrated any clear decline of overall quality of life, measured through

life satisfaction, mastery, affect and social interaction > . Importantly for quality of
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In contrast to dementia, there is little known about the economic cost of MCI or SCD.
The Personality and Total Health Through Life (PATH) study in Australia reported
increased GP useage amongst those with any mild cognitive disorder, including
individuals with MCI or SCD . Increasing health costs are also suspected on the
basis of data demonstrating an association between declining cognition and direct
medical costs amoung those with MCI ® and increased health care costs for
individuals in the year prior to an incident dementia diagnosis **. Other authors have
also demonstrated, in a UK health service, that early detection and intervention in
the pre-clinical stages of AD (including MCI and SCD) have the potential to provide

substantial cost savings, particularly where interventions halt decline *.
1.2 Physical activity and falls

1.2.1 What is physical activity?

The definitions used in this

document are in the main those used by the American College of Sports Medicine in

their position statements on exercise for healthy older adults %> %,

In this context, PA broadly
includes all forms of structured and unstructured exercise, sports, recreational or
leisure activities and physical activities involved in one’s occupation, daily living and

active transport.

Exercise is a sub-category of PA.

In our guidelines, PA includes activities that would be considered exercise

as well as those that do not meet this defintion.

Physical fitness is operationalised as “[a set of]
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measurable health and skill-related attributes” that include cardiorespiratory fitness,
muscular strength and endurance, body composition and flexibility, balance, agility,
reaction time and power **. An improvement in physical fitness is usually seen with
the accumulation of PA and participation in exercise. In this context, physical fithess
is further described “as a state of well-being with a low risk of premature health

problems and energy to participate in a variety of physical activities” %.

Physical function is defined as “the capacity of an individual to carry out the PA of
daily living. Physical function reflects motor function and control, physical fithess, and
habitual PA ° " and is an independent predictor of functional independence %,

disability °°, morbidity, and mortality 1°". This is also termed functional fitness.

Exercise or PA can refer to aerobic activity, resistance training, balance training and
flexibility training, either singularly or in combination (multimodal PA or exercise).

These terms are based on the components of fitness that they primarily target.

_“refers to exercises in which the body’s large muscles

move in a rhythmic manner for sustained periods” . Aerobic exercise can be
defined as a use of oxygen that adequately meets the demands of exercise *°*. This
form of activity uses large muscle groups such as arms and legs, and increases
heart rate and breathing. Examples of aerobic activity include walking, running,
swimming, cycling and dancing and many sports. Aerobic activity is also referred to

as endurance activity or cardiovascular exercise.

muscles to work or hold against an applied force or weight” °* and is designed to
increase strength. This type of exercise is also called "strength exercise or training".
The resistance can be achieved by various approaches including using weights, a
resistance band or a person’s body weight. Progressive Resistance Training (PRT)
is defined as “applying a load to a movement to increase strength and/or power, and
regularly adjusting this load as muscle adaptation occurs” 1°2, For safety reasons,
this is the most appropriate approach to resistance exercise, especially for older
people. In our guidelines, resistance training or resistance exercise refers to PRT,

unless otherwise stated.
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_refers to “activities designed to preserve or extend range of

motion around a joint” . These activities are also called stretching exercise.

_is a “combination of activities designed to increase the

ability of an individual to maintain their line of gravity within their base of support”,
including when in a fixed posture (static balance) and during movement (dynamic

balance) *%.

While some health benefits are achievable through any form of PA, each type of
PA/exercise also has some specific benefits and health outcomes and may be less
effective (or not effective at all) for other outcomes. For example, balance exercises
should be used to improve balance but this may not have any impact on outcomes of

strength, flexibility or endurance. This is referred to as specificity of training *°.
1.2.2 Other terms related to physical activity and exercise

Energy expenditure is “the total amount of energy (gross) expended during exercise,
including the resting energy expenditure (resting energy expenditure + exercise
energy expenditure). Energy expenditure may be articulated in Metabolic equivalents

(METSs), kilocalories or kilojoules” ¥4,

MET is a term denoting an index of energy expenditure. “[A MET is] the ratio of the
rate of energy expended during an activity to the rate of energy expended at rest.
One MET is the rate of energy expenditure while sitting at rest. By convention, 1
MET is equal to an oxygen uptake of 3.5 milliliters per kilogram of body weight per

minute” *°.

MET-minutes quantifies the total amount of PA performed and energy expended in a

standardized manner across individuals and types of activities *°.

MET-minutes of PA by an individual is calculated by taking “the product of the
number of METs associated with one or more PA and the number of minutes the
activities are performed (i.e., METs x minutes). This is usually standardised per week

or per day” .

Moderate intensity aerobic exercise is defined as 3-6 METs '

Vigorous intensity aerobic exercise is defined as >6 METs *%.
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Active transport or commuting is defined as “traveling to or from work or school by a

means involving PA, such as walking or riding a bicycle” *°°.

Sedentary behaviour is a state “that involves little or no movement or PA, having an
energy expenditure of about 1-1.5 METs. Examples are sitting, watching television,

playing video games, and using a computer” *°’.

Sedentary living is defined as “a way of living or lifestyle that requires minimal PA
and that encourages inactivity through limited choices, disincentives, and/or

structural or financial barriers” %2,

A fall is defined as “an unexpected event in which the participant comes to rest on
the ground, floor, or lower level” '°®. Falls are a common health problem among older
people, with one in three people aged over 65 years experiencing one or more falls
in a 12 month period. The risk of falling is increased further in people with MCI *°.
Falls most commonly occur during walking related activities, and are often caused by
a combination of intrinsic factors (health factors within the individual, such as vision
impairment, muscle weakness, or poor balance) and extrinsic factors (environmental

factors such as uneven or slippery surfaces, poor lighting).

While falls commonly occur during walking, this and other forms of PA or exercise
can be beneficial for older people in maintaining or improving function,
independence, and other health benefits such as reducing the risk of some chronic
diseases. Walking as a form of PA does not reduce the risk of falling (although it
does have many other health benefits for older people). It is important to note that
some but not all forms of PA or exercise can reduce the risk of falling for older
people, including those with varying levels of cognitive impairment %% 119, n
particular, current evidence suggests that there is a need for PA to include a
component of challenging balance if it is likely to reduce falls (e.g., tai chi, group or
home exercise programs that have some balance training exercises) ***. Advice from
a health professional such as a physiotherapist or accredited exercise physiologist
can assist in ensuring that a proposed PA will incorporate a challenge to balance, as
required to reduce falls, and determining how this can be achieved safely for older

people with MCI or SCD.

10|Page


Patrick Clementson


Patrick Clementson


Patrick Clementson


Patrick Clementson


Patrick Clementson


Patrick Clementson



2. Development of physcial activity guidelines for older adults with MCI or SCD

2.1 Importance of developing physical activity guidelines for older adults with
MCI or SCD

The development of specific guidelines for PA in older people with MCI or SCD was
deemed important on the basis of the following key points, largely arising from our

narrative review of the relevant evidence.

Individuals with MCI or SCD are at increased risk of adverse health and functioning

outcomes compared to cognitively healthy older individuals. This includes an

increased risk of developing dementia, increased risk of poor mental health,

increased risk of falls, poorer mobility and increased mortality. Physical inactivity in

this group of individuals is associated with at least some of these poor outcomes *

4% The impacts of physical inactivity for people with MCI or SCD speak to broader
public health concerns and key Commonwealth and State Government health policy
priority areas, such as in general population-wide health promotion and in specific

prevention of dementia.

There is strong evidence that PA can have beneficial health effects for individuals

with MCI or SCD "8, although the evidence base for several specific health
outcomes needs further development. There is evidence that PA is safe for
individuals with MCI or SCD but adaptation of PA may be of benefit in light of

increased risk of certain adverse outcomes.

There is evidence that the barriers and facilitators for PA in this population may be
both qualitatively and quantitatively different to those in the cognitively healthy
population. Changing physical inactivity in this group may be difficult **? and

syndrome specific advice may be necessary to overcome barriers *°.

Dissemination of current knowledge regarding PA in individuals with MCI or SCD is
limited and a need for more educational material regarding this has been expressed

by health professionals *° and by consumers .
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2.2 Purpose and scope

The overall purpose of our PA guidelines is to provide individuals with MCI or SCD,
health care providers and policy makers with a practical approach to applying the
current evidence regarding the benefits of PA, particularly for cognitive function. The
guidelines apply to older adults aged 60 years and over (based on the WHO
definition of older adults), who have MCI or SCD. However, our guidelines do not

specifically address issues associated with other chronic conditions.

The main questions addressed in the guidelines are: “What are the benefits of PA in
older adults with MCI or SCD?” and “What is the most beneficial PA type, frequency,
intensity, duration and format?” The primary outcome of interest is cognitive
function. The secondary outcomes of interest include mental and physical health

outcomes and biomarkers.

Our guidelines provide practical advice and strategies for older adults with MCI or
SCD to overcome barriers to participating in PA. However, the development of
approaches and interventions to promote PA for those with MCI or SCD is outside

the scope of our guidelines.
2.3 Guideline development approach and process

Given the existence of several PA guidelines for older adults by peak bodies
nationally and internationally, as well as the project timeline and resources, we
implemented an adaptation approach to developing our guidelines. The Guideline
Adaptation Resource Toolkit (ADAPTE) provided us with a guide throughout the
guideline adaptation process *°. An overview of the guideline adaptation process
adopted to develop our PA guidelines is shown in Figure 1 below (Please contact the

authors for the detailed process).
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/ 1. Set-up \ /K \

Phase
(September —>
2015 - May

2016)

ey activities:

Decided on the guideline topic

Established a multidisciplinary research team
Assessed feasibility of guideline adaptation
Identified necessary resources and skills
Completed the research protocol/adaptation

plan
/

(e

Key activities/steps

e Determined the health questions to be
addressed by our guidelines

e Searched and screened existing PA guidelines

\ 4 to include a short list of guidelines for rigour and

/ \ full assessments
2. Guideline e Fully assessed the USA, Canadian and NZ

’ guidelines

Adaptation ¢ Reviewed guideline assessment results and

determined the Canadian guidelines as the best

Phase (May > for adaptation

e Searched and screened the literature relating to

2016 - 2017) PA for older adults with MCI or SCD

e Decided on modifying the recommendations of

\ / the Canadian guidelines and using the evidence

of the literature to develop our guideline

recommendations

e Prepared the draft guidelines

e Team meeting in Melbourne for discussing the
draft guidelines

! - N

3. Finalisation Key activities/steps:
e Draft guidelines reviewed by the advisory
Phase panel
(September e Acknowledged the source documents
Planned for aftercare of our guidelines
2017) e Produced the final guideline document and a
lay version of the guidelines for consumers

\

Figure 1 Guideline adapation process

Following the Set-up phase, the first step in the Guideline Adaptation Phase was to

search relevant PA guidelines for older adults. Following the process outlined by
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ADAPTE, together with the advice of the PA experts in our team, we systematically
searched published PA guidelines for older adults nationally and internationally. This
search yielded 22 PA guidelines for older adults; however, none specifically
considered older adults with MCI or SCD. We then used the Appraisal of Guidelines
for Research and Evaluation Il Instrument (AGREE II) (focusing on its Rigour domain
with eight items) to assess the rigour of all 22 guidelines. We rated the USA, NZ and
Canadian Guidelines to have good quality. Following this step, we used AGREE Il
(focusing on all of its six domains with 23 items) to fully assess the three guidelines.
Ultimately, we determined the Canadian Guidelines as the most appropriate.
Recommended by the ADAPTE tool, AGREE Il provided a guide for us to report our

guidelines %°.

To incorporate recent evidence specifically relating to older adults with MCI or SCD
into our guidelines, we concurrently conducted a systematic literature search in
Medline Complete and CINAHL Complete. This search yielded 668 studies. After the
literature screening and review, and quality assessment, we finally identified 25 trial
studies (24 were RCTs) examining the effects of PA on cognitive and non-cognitive
health outcomes (see Table 1). The literature screening and review process is

shown in Figure 2 (Please contact the authors for more details).

We divided those 25 trial studies according to outcome, effect (statistically significant
differences in outcomes favouring the intervention group), quality level *°, and type of
PA, in order to assess the evidence regarding the benefits of PA, as described in
Section 3.1 below. We also grouped these trial studies by type of PA and used the
same process to analyse and interpret these studies. Please contact the authors for
additional information on methodology, adherence, adverse events, supervision,

format (group vs. individual) and setting.

We identified eight observational studies investigating associations between PA and
health outcomes, which were treated as additional evidence about the benefits of
PA. We also identified 20 studies (12 of the 24 RCTs noted previously and eight
gualitative studies) providing some information on barriers and enablers of
participation in PA, although none of these studies primarily investigated this topic

(Please contact the authors for more details about these studies).
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595 articles identified in Medline and
160 articles identified in CINAHL

!

668 articles after removing
duplicates from Endnote

!

668 titles > 396 titles not meeting our study
screened selection criteria were excluded

!

272 abstracts
screened

!

150 full texts screened

!

122 abstracts not meeting our

—— study selection criteria were
excluded

41 studies identified as relevant:

1. 25 trial studies (including 24 RCTSs) included in the
analysis of benefits of PA on different outcomes

2. 20 studies (12 of the above RCTs and an additional 8 | g
qualitative studies) included in the analysis of barriers database (all were relevant to

and enablers of PA participation PA for older adults with MClI
3. 8 observational studies provided evidence about or SCD)
associations of PA and outcomes

Two studies were identified
by checking the references of
ten systematic reviews and
meta-analyses in our

Figure 2 Literature screening process
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Yes
statistically No sianificant Level
Outcomes | Studies Type of PA significant g of
. effect ;
positive quality
effect
1.Cognition
Fiatarone
Sjlr?cbtziic!n Singh et al., PRT Yes 1
2014
Global Hildreth et al., :
function 2015 Aerobic Yes 1
Global Lam, et al., . s
function 2015 Multimodal (Tai Chi) Yes 1
Global Lautenschlager :
function et al., 2008 Aerobic Yes 1
Global Suo et al.,
function 2016 PRT Yes 1
Global Suzuki et al., Multimodal (Aerobic, Yes 1
function 2013 Resistance, Balance)
Global Barnes et al., Multimodal (Aerobic, Yes >
function 2013 Resistance, Stretching)
Global Lam et al., . -
function 2012 Multimodal (Tai Chi) Yes 2
Global Law et al., . .
function 2014 Multimodal (Functional) | Yes 2
Global Suzuki et al., Multimodal (Aerobic, Yes 5
function 2012 Resistance)
Globgl Wei & Ji, 2014 MuIymodaI (Handball Yes 5
function Training)
Global Logsdon et al., | Multimodal (Aerobic, No 5
function 2009 Resistance, Balance)
Global Nakatsuka et :
function al., 2015 Aerobic No 2
ive Fiatarone
% Singh et al., PRT Yes 1
2014
Féggmjye Lam, et al., . N
R —— 2015 Multimodal (Tai Chi) Yes 1
Féggmwe Nagamatsu et
unction al., 2012 PRT Yes 1
e Baker et al .
munctlon 2010 Aerobic Yes 2
ive Law et al . .
munctlon 2014 Multimodal (Functional) | Yes 2
F;ggmjye Nakatsuka et .
unction al., 2015 Aerobic ves 2
me Suzuki et al., Multimodal (Aerobic, Yes 5
unction 2012 Resistance)
“Executive Hildreth et al ,
% 2015 Aerobic No 1
F;ggmjye Lautenschlager .
unction et al., 2008 Aerobic No !
F‘ggw’ye Nagamatsu et ,
unction al., 2012 Aerobic No 1
Féggmwe Van Uffelen et .
unction al., 2008 Aerobic No 1
Executive Lam et al., Multimodal (Tai Chi) No 2
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Yes

training)

statistically No sianificant Level
Outcomes | Studies Type of PA significant g of
. effect ;
positive quality
effect
function_ [ 2012
We Suzuki et al., Multimodal (Aerobic, No >
unction 2012 Resistance)
Memory Hu et al., 2014 | Aerobic Yes 1
Lam, et al., . -
Memory 2015 Multimodal (Tai Chi) Yes 1
Lautenschlager :
Memory etal.. 2008 Aerobic Yes 1
Nagamatsu et
Memory al., 2012 PRT Yes 1
Nagamatsu et .
Memory al., 2013 Aerobic Yes 1
Memor Suzukietal, | Multimodal (Aerobic, ves (ghSCI .
y 2013 Resistance, Balance) group
only)
Memory Iégrlnzet al, Multimodal (Tai Chi) Yes 2
Memor Suzuki et al., Multimodal (Aerobic, Yes 5
y 2012 Resistance)
Fiatarone
Memory Singh et al., PRT Mixed 1
2014
Hildreth et al., .
Memory 2015 Aerobic No 1
Nagamatsu et .
Memory al., 2012 Aerobic No 1
Suo et al.,
Memory 2016 PRT No 1
Van Uffelen et .
Memory al., 2008 Aerobic No 1
Memory ggr;nga etal, Aerobic vs Multimodal No (Both Groups) | 2
Baker et al., .
Memory 2010 Aerobic No 2
Baker, et al., .
Other 2010 Aerobic Yes 2
Fiatarone
Other Singh et al., PRT Yes 2
2014
Van Uffelen et .
Other al., 2008 Aerobic No 1
Lam et al., . -
Other 2012 Multimodal (Tai Chi) No 2
Makizako et Multimodal (Aerobic,
Other al., 2012 Resistance) No 2
Hildreth et al., .
Other 2015 Aerobic No 1
Other Hu et al., 2014 | Aerobic No 1
Hildreth et al., .
Other 2015 Aerobic No 1
2.Physical function
ADLs Hu, et al., 2014 | Aerobic Yes 1
ADLs Wei & Ji, 2014 | Multimodal (Handball | y . ¢ 2
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Yes
statistically No sianificant Level
Outcomes | Studies Type of PA significant g of
. effect ;
positive quality
effect
Law et al., . .
IADLs 2014 Multimodal (Functional) | Yes 2
Fiatarone
IADLs Singh et al., PRT No 1
2014
Lam et al., . R
IADLs 2015 Multimodal (Tai Chi) No 1
Aerobic Nagamatsu et :
Fithess al., 2012 Aerobic Yes 1
Aerobic Baker et al., .
Fithess 2010 Aerobic Yes 2
Aerobic Nakatsuka et .
Fitness al., 2015 Aerobic ves 2
Aerobic Uemura et al.,, | Multimodal (Aerobic, Yes 5
Fitness 2012 Resistance, Balance)
Aerobic Makizako et Multimodal (Aerobic, Yes 5
Fitness al., 2012 Resistance)
Aerobic Hildreth et al., .
Fitness 2015 Aerobic No !
Aerobic Nagamatsu et
Fithess al., 2012 PRT No 1
Nagamatsu et .
Balance al., 2012 Aerobic Yes 1
Lam et al., . -
Balance 2012 Multimodal (Tai Chi) Yes 2
Nagamatsu et
Balance al., 2012 PRT No 1
Balance Makizako et Multimodal (Aerobic, No >
al., 2012 Resistance)
Makizako et Multimodal (Aerobic,
Strength al., 2012 Resistance) Yes 2
3.Physical health (Metabolic parameters)
Glucose
Metabolism, | Baker et al., .
Lipids, and | 2010 Aerobic Yes 2
Adiposity
BMI, TC,
HDL (not
fasting); Uemura et al.,, | Multimodal (Aerobic, Yes (TC) No (BMI, BP, 5
TGL, 2012 Resistance, Balance) HDL, HbA1C)
HbAL1C,
SBP/DBP
HbAlc,
leptin,
fasting
glucose,
fasting
insulin, Hildreth et al., .
glucose 2015 Aerobic No 1
disposal
rate, lipids;
weight; fat
mass; fat-
free mass,
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Yes

statistically No sianificant Level
Outcomes | Studies Type of PA significant g of
. effect ;
positive quality
effect
BMI, BP
4.Mental health
Mental Lam et al., . R
Health 2015 Multimodal (Tai Chi) Yes 1
Mental Lam et al., . -
Health 2012 Multimodal (Tai Chi) Yes 2
Mental Zuniga et al., Aerobic vs Yes 5
Health 2015 Resistance/Balance
Mental Lautenschlager :
Health etal, 2008 | /\eropic No !
5.Quality of life
Yes
Quality of Zuniga et al., Aerobic vs (Association >
life 2015 Resistance/Balance only in both
groups)
Quality of Nakatsuka et .
life al., 2015 Aerobic Yes 2
Quality of Logsdon et al.,, | Multimodal (Aerobic, Zg; (Zzgf][[(;al 3
life 2009 Resistance, Balance) onIy)p
Quality of Lautenschlager .
life etal, 2008 | /\erobic No !
6.Biomarkers
Baker et al., :
Plasma 2010 Aerobic Yes 2
Plasma Nascimento et | Multimodal (Aerobic, Yes >
al., 2014 Resistance)
Tortoza-
Plasma Martinez et al., | Aerobic Yes 2
2015
! lyalomhe et al., :
Genetics 5015 Aerobic Yes 2
- Suzuki et al., Multimodal (Aerobic, Yes (aMClI 1
2013 Resistance, Balance) subgroup only
Nagamatsu et
MRI 2l b0tz PRT Yes 1
Suo et al.,
MRI A PRT Yes 1
- ;e nzlgr1|r51ke et Aerobic vs Resistance Yes (Aerobic) | No (Resistance) 2
Nagamatsu et .
- al., 2012 Aerobic No 1

Note: PRT = Progressive Resistance Training; TC = Total Cholesterol; BMI = Body Mass Index; BP =

Blood Pressure; SBP = Systolic Blood Pressure; DBP = Diastolic Blood Pressure; HDL = High Density
Lipoproteins; HbA1C = Haemoglobin A1C

Level of Quality Scale: Level 1: RCTs without important limitations; Level 2: RCTs with important

limitations or observational studies (non-RCTs or cohort studies) with overwhelming evidence; Level

3: Other observational studies (prospective cohort studies, case-control studies, case series); Level 4:

Inadequate or no data in population of interest, or anecdotal evidence or clinical experience
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3. Evidence regarding physical activity for older adults with MCI or SCD

As described above, we developed our PA guidelines by adapting the Canadian
Guidelines and incorporating specific evidence from the literature through a rigorous
literature review. Given that the Canadian Guidelines target healthy older adults, the
evidence discussed in this section is primarily from the literature we identified and
where relevant the Canadian Guidelines. The findings of the literature are
summarised in Table 1, above, and discussed below (Please contact the authors for

more details about the findings of the literature).
3.1 Benefits of physical activity

In this section, when discussing the benefits of PA for older adults with MCI or SCD,
we specifically focus on health outcomes that have previously been highlighted as
benefitting from PA in cognitively healthy older adults. We consider whether there is
sufficient evidence to extend the general population guidelines to this specific

population.

As discussed in the Introduction section, the definitions of MCI and SCD have
changed over time. These also varied between studies reviewed. All reviewed
studies included participants with subjective cognitive impairment (according to
participant and/or informant). Some of the studies reporting participants with MCI
may have used definitions that failed to exclude people with SCD. Further, the
number of studies relating to MCI far exceeded those relating to SCD. Consequently,

our review considered MCI and SCD as one group.

A wide variety of benefits were identified in the literature. In accordance with the goal
of our guidelines, we focused particularly on the cognitive impacts of PA for
individuals with MCI or SCD. The benefits of specific types of PA were then reviewed
in the three categories that are referred to in the Canadian Guidelines; namely,
aerobic, resistance training and balance. A fourth category, entitled multimodal, was
added to consider PA interventions that consisted of combinations of two or more of
the three elements, such as Tai Chi. It is important to note that while there were
many studies examining aerobic and multimodal resistance PA interventions in

people with MCI or SCD, there were only five studies examining resistance PA
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23,29,36,38,51 9nd no studies were identified that examined

interventions alone
balance PA interventions alone. There were five studies that examined the benefits
of balance PA interventions as part of a multimodal PA intervention allowing indirect
consideration of the benefits of balance PA interventions ' %739 3237 Thjs clearly
has implications for the quality of the evidence base for these two modalities,

particularly balance interventions.

Moreover, given the increased risk of falls and other health vulnerabilities already
noted as associated with MCI, a key consideration was how the general population
guidelines may need to be adapted for those with MCI or SCD to minimise the risk of
adverse events. Finally, evidence regarding barriers and enablers of PA for
individuals with MCI or SCD was reviewed to inform guidance regarding

development and adaptation of PA interventions and/or advice for this population.

The studies discussed in this section are limited to RCTs and non-RCT trials
deemed to be of sufficient quality by the team as described in the Guideline
development approach and process section.

Given that our guidelines were developed through a process of adaptation of the
Canadian Guidelines, the health outcomes that the Canadian Guidelines focused on
when examining the benefits of PA in the general older adult population are
described below where appropriate ** “®. It should be noted that the Canadian
Guidelines only examined three categories of outcomes: morbidity from chronic
disease and all-cause mortality, physical independence and disability, and cognitive
function. Our comprehensive literature review led to us identifying more categories of

outcomes detailed below.

As shown in Table 1, there is a growing evidence base with 19 studies examining the
potential benefits of PA on cognition in older people with MCI or SCD. In these
studies, cognition has been considered globally or in specific domains such as
memory, executive function, attention, language and visuospatial function. Another
frequently used outcome has been progression to dementia, usually measured by
the Clinical Dementia Rating Scale (CDR).
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The most consistent evidence was for improvement on measures of global cognition.
In total, thirteen Level 1 and 2 RCTs examined the effect of PA interventions on
global cognitive function using outcome measurements including the Alzheimer’s
Disease Assessment Scale-cognitive subscale (ADAS-cog), MMSE and CDR 233,
Eleven of these studies showed benefits of PA for global cognition. However, when
specific domains of cognition were examined, there was some but inconsistent
evidence of benefit for memory and executive function. There were insufficient data

to comment on other domains.

The pattern of results from reviewing specific types of PA suggests that aerobic,
resistance and multimodal interventions all demonstrate benefits forkognition. They
show improvements in global cognition and mixed results for specific domains of
cognition. The current evidence does not indicate that any particular modality has
superior benefit for cognition.

_PA interventions were of moderate or high intensity in all

RCTs demonstrating cognitive benefits from PA. In contrast, at least two studies that
26, 35

failed to detect any benefit of PA used a low intensity PA intervention

Evidence from cross-sectional studies suggests that higher levels of PA may reduce
risk of MCI ® 13 and also risk of progression from MCI to dementia ***.

3.1.2 Physical health and function

In the general population and for older adults, there is consistent evidence

supporting the benefits of PA for physical health and function 2.

On the basis of our review, the evidence base regarding the benefits of PA
interventions for physical health and function in people with MCI or SCD is consistent
with that for the general population. Outcomes that were examined in this section
included aerobic fitness, for example using six-minute walk test, measurements of
balance, ADLs, flexibility and strength. The most demonstrated benefit in the
literature was for improving level of aerobic fitness ?* ***", There was emerging
evidence for improvements in strength * and mixed results for improvements in

26, 35, 36

ADLs and balance , Which may require further research.
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Only three studies examined physical health parameters such as weight, blood
pressure, glucose metabolism and lipid levels. Two studies demonstrated
benefits, ** " while the third one did not **.

The benefits of PA for physical health and function appeared to follow a similar
pattern to PA in general regardless of whether the type of PA was aerobic,

resistance or multimodal.

Mental health was mainly measured using depression scales such as the Cornell
Scale for Depression in Dementia (CSSD) or Beck Depression Inventory (BDI) or

more general scales such as the Neuropsychiatric Inventory (NPI).

There is clear evidence for the benefits of PA for mental health in general
populations **°. There were only four studies that examined the effects of PA
interventions on mental health in older people with MCI or SCD %2> 26 Two of
these studies showed a benefit on the CSSD while another found benefits on scales
that are less recognised — Memorial University of Newfoundland Scale of Happiness
(MUNSH) and Perceived Stress Scale (PSS) *°. Studies using the BDI and NPI did
not show any benefits % ?°. There were insufficient studies of mental health

outcomes to be able to compare the effects of different types of PA.

Despite the limited evidence base, there is no apparent reason for not extrapolating
the mental health benefits of PA for the general population to people with SCD or
MCI.

3.1.4 Quality of life

There is limited evidence on changes in Quality of Life as a result of PA interventions
in older people with MCI or SCD. Pre-post data from both an aerobic ?® and a
multimodal PA intervention study ?* showed some improvements in subsets of
Quality of Life scales. However, there was no benefit shown in another study of a

predominantly aerobic intervention .
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The four imaging studies that were identified all used MRI outcomes and all
demonstrated some evidence of positive effects on brain structure 2 3% 3638 The
areas of the brain implicated by these studies included the right lingual/occipito-
fusiform, right frontal pole and posterior cingulate regions. Furthermore, one study
providing a clear link to some of the measures of physical health that involve
vascular risk factors #°. Evidence from cross-sectional studies also provides support
for PA being correlated with hippocampal volume and less vascular change and
brain atrophy *'® 7. These findings are therefore encouraging but their clinical
significance is unclear at this early stage. The identified studies mostly involved

resistance training, with some being multimodal.

There were only a small number of studies examining a number of plasma
biomarkers. Two studies demonstrated increases in brain derived neurotrophic factor
(BDNF) ** 3 which may provide some insight into the mechanism of the benefits of
PA for the brain. Cross-sectional evidence for BDNF was mixed 3> 8, Two studies
examined inflammation, which has been hypothesised as being involved in cognitive
impairment. One study found a reduction in two inflammatory markers (TNF-a and
IL-6 “°) and the other found a positive change in genes related to inflammation **.
Three studies showed some benefits for insulin sensitivity, linking with the metabolic
findings reported above, and for cortisol regulation, linking with stress, inflammation
and the hypothalamic-pituitary-adrenal axis ** ** *2. Finally, one study found that
activation of the noradrenaline system by exercise may also have an impact on

consolidating memory 3.
3.1.6 Physical activity parameters for cognition and physical health and function

The guideline adaptation process involved a review of the literature to ascertain
whether the recommendations of the Canadian Guidelines for healthy older adults
would be applicable to older adults with MCI or SCD. The recommendations of the

Canadian Guidelines include that:

e To achieve health benefits, and improve functional abilities, adults aged 65
years and older should accumulate at least 150 minutes of moderate-to-
vigorous-intensity aerobic PA per week, in bouts of 10 minutes or more
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e Itis also beneficial to add muscle and bone strengthening activities using
major muscle groups, at least 2 days per week

e Those with poor mobility should perform physical activities to enhance
balance and prevent falls

e More PA provides greater health benefits.

In the following section, we discuss the evidence of different types of PA for older
adults with MCI or SCD and where appropriate relate it to the four recommendations

of the Canadian Guidelines.
Aerobic physical activity

In the studies using aerobic PA interventions, the majority examined moderate-
vigorous intensity aerobic PA, which was often measured by maximum oxygen
uptake (VO, max) or heart rate. The studies reporting a statistically significant
positive effect for cognition were generally in the order of 150 minutes per week in
bouts of 10 minutes or more, with three studies at or exceeding 150 minutes 2 2434
and two studies just below this at 120 minutes and 90 minutes per week
respectively °* *'°. The studies showing benefits for physical health and function
were also around 150 minutes per week, although they also included a study which
used 60 minutes per week . All the PA interventions were 6 months in duration

except for two studies, which were 12 months in duration *% %,

Resistance training physical activity

All four of the studies demonstrating cognitive benefits of resistance training used
interventions that were at least twice per week 2> 2% 3% 31 a5 did the one study that
showed physical health benefits *°. All of these studies had interventions of 6

months duration.
Multimodal physical activity

Substantial variability in the specific activities undertaken as part of multimodal
interventions limits the extent to which generalised comments regarding key
parameters can be made. The studies that reported improved cognition and physical
health and function were consistent with the aerobic and resistance parameters in
the Canadian Guidelines except for one study, which consisted of 650 minutes in

total over 10 weeks 2.
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Balance

There were no studies that specifically assessed balance interventions for the target

population. Some multimodal PA interventions included balance interventions. These

80,32 5 a trend towards benefits ?’ as

32,37

studies showed some benefits for cognition
well as benefits for physical health and function

PA frequency, duration and intensity, supervision and setting

We did not identify any studies that examined whether more PA provided greater
health benefits. The majority of the studies included in our review involved group-
based, supervised PA undertaken in a centre. A small number of studies involved

individual-based PA undertaken in a person’s own environment.

The evidence base clearly describes many health benefits of PA. The Canadian
Guidelines concluded that these benefits clearly outweigh risks *> *". A systematic
review completed for the Canadian Guidelines reported that the most common
adverse events were musculoskeletal injuries, occurring at around one event per
1000 hours of walking and four events per 1000 hours of running. They also reported
that serious adverse events were more likely to occur during exercise than rest but
were still rare events ***. The evidence base in RCTs involving older adults with MCI
or SCD is consistent with this data. Specifically, adverse events were infrequent but
slightly more common in the intervention groups compared to the control groups.
The majority of adverse events were musculoskeletal injuries. Serious adverse
events were extremely rare. Further, adherence levels were generally high and
dropout rates were generally low. Both measures were either similar in the
intervention and control groups, or slightly higher in the intervention group. These
findings indirectly support the relatively low level of adverse events and safety

issues.

26| Page


Patrick Clementson


Patrick Clementson


Patrick Clementson


Patrick Clementson



3.3.1 Evidence and recommendations regarding barriers and enablers for physical

activity in healthy older adults

Given that the benefits of PA have been demonstrated, barriers and enablers for
participation in PA must be considered to optimise the translation of evidence into
practice, particularly as some observational studies suggest that individuals with MCI
may engage in less PA than cognitively healthy adults %,

While the Canadian Guidelines provided some evidence about barriers or enablers
for PA participation in healthy older adults *°, our review of the literature did not
identify direct evidence on this topic in older adults with MCI or SCD. Key findings
from the Canadian Guidelines included: increasing PA levels in older adults was
difficult; short term adherence to a variety of types of PA was high but fell sharply
after a year; and specific enablers and barriers for effective PA interventions
remained unknown *?*. The guidelines highlighted heterogeneity in function and
culturally based preferences among older adults. Consequently, they recommended
that PA guidance for older adults should emphasise flexibility and tailoring and for
education and messaging for older adults to be concrete and focus on quality of life
and functional outcomes *#.

Individual studies and findings cited by the Canadian Guidelines in developing their
recommendation included:

¢ lllness (chronic and acute), injury and lack of skills are major barriers to
maintaining PA changes and strategies to reduce these may improve
adherence 23

e Fitness and health professionals may lack specific training required to be able
to prescribe PA programs to older adults that are tailored to individual goals
and capacities ***

e Older adults may view PA as ‘a recreational pursuit rather than necessary
medical therapy’ and lack awareness of the importance of PA for functional
outcomes '#

e Conserving energy between PA bouts, resulting in no net increase in energy
expenditure, may be more prevalent in older adults *?°

e Behavioural counselling and self-regulatory models do not currently have
evidence of long-term effectiveness and adherence to counselling sessions
involved in these interventions is poor **’
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e Making small, simple changes to routine life, incorporating PA into daily life,
accumulating small bouts of PA across the day and supporting change
through behaviour modification techniques may result in greater benefits and
longer maintenance of both increased PA and physical function benefits 22

e Tailored and targeted education material may enable increased PA *#

e Activities to enhance group cohesion and socialisation may result in better
long-term adherence to group PA **,

3.3.2 Evidence for applying these recommendations to MCI or SCD population

In our literature review, few studies specifically explored barriers and enablers for
participating in PA, increasing levels of PA and/or maintaining increased PA levels in
people with MCI or SCD. Most intervention studies reported adherence and/or drop
out rates for both intervention and control groups but few examined factors
underlying these. Many studies also included specific adjustments to PA
interventions to accommodate cognitive impairment but few outlined a rationale for
these adjustments or examined the effect of these on adherence to PA
interventions 2°. The most common adjustment to accommodate cognitive
impairment was supervised exercise. All but one of the studies reviewed
incorporated some degree of supervision for at least part of the intervention. It was,
consequently, not possible to compare adherence levels between interventions with
and without supervision. However, people with MCI or SCD may have greater
difficulty with initiating and maintaining a change in behaviour and indirect
observational evidence suggests that regular, ongoing supervision and

encouragement may be an effective strategy to overcome this challenge ** 2.

The Seattle Protocols are evidence based treatment programs that utilise
behavioural approaches based on ‘social learning and gerontology theories but
accommodating the neuropsychological and behavioural changes that occur in
individuals with dementia’ **'. Resources and Activities for Life Long Independence
(RALLYI) is one of these protocols. It specifically focused on adjustments to PA
interventions to facilitate better adherence among individuals with MCl.These
emphasised incrementally designed exercises, education for both patients and
carers, handouts and tracking forms and incorporating both pleasure and use of
behavioural techniques into PA *3. A pilot study using this protocol in people with
MCI reported improved PA frequency that was sustained at six months following

completion of the intervention %’
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Chang et al., (2011) reported a qualitative study of factors facilitating adherence to a
Tai Chi intervention for older people with MCI. The study suggested strategies for
physical safety; strategies to accommodate cognitive impairment; and strategies to
promote participation. Specific strategies for physical safety included environment
modifications, duration, graded intensity and practice factors. Strategies for
accommodating cognitive impairment included longer time for learning, mirror image
teaching and practice. Strategies to promote participation included seated options,
live rather than video instruction, music, recording and playback, supervision, social
activities and feedback **.

Van Uffelen et al., (2009) explored factors related to both interventions and
participants that may have influenced adherence to PA interventions in a larger
RCT °* *?°. They noted significantly greater dropout rates in higher intensity
interventions. There were significant but small effects of baseline cognition on
adherence to the PA intervention that differed depending on intervention intensity.
However, baseline cognition had no impact on overall attendance. The effect of
baseline cognition was also explored in a large RCT of a multimodal PA
intervention ?°. The authors noted that better baseline cognition was associated with

better adherence to the intervention.

The influence of attitudes to PA may be significant. In a cross-sectional survey of
memory clinic patients with a variety of diagnoses and their carers, patients were
noted as less likely to endorse belief in health promotion aspects of PA than carers

and both carers’ and patients’ belief in the importance of high intensity exercise for

health maintenance signficantly predicted engagement in regular PA *2. Further, a
gualitative study reported that the attitudes of healthcare professionals impacted
consumer and carer awareness of the potential benefits of PA *°. The effect of
attitude may be mediated by carers and health professionals with positive attitudes
offering greater supervision, tailoring and encouragement, although this has not, to

our knowledge, been specifically examined.

Preliminary evidence suggests that education may act as an enabler for PA. Focus
groups in the study by Neville et al., (2013) highlighted targeted educational material
as helpful, as did the report by Chang et al., (2011) ****. Some intervention studies

including specific education for patients and/or trainers also reported high adherence
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rates to interventions, although causality cannot be inferred 2”3 3". In contrast, other

intervention trials reported poor adherence despite education and training 3¢ 3% 120,

Similarly, without demonstrating a causal link, one study highlighted the potential
impact of incorporating social interaction into PA interventions as a means of

enabling adherence and reported 100% adherence rates to the study intervention *.

With regard to barriers to participation in PA, pain and poor mobility were reported

barriers *, as were higher falls risk * and poor balance °. Health complaints (including
injuries) and practical barriers (time and location) were the most significant barriers
found in a study by Tak et al., (2012). The former was noted as a more important
barrier in a moderate intensity, outdoor intervention, compared with a low intensity,

indoor intervention .

Lack of subjective progress and disappointment with programs has also been
identified as a barrier to continuing exercise following completion of a program “°.
This provides further indirect supporting evidence for the potential importance of in-

person support and facilitation to sustain participation in this group of individuals.

In summary, similar to that for healthy older adults, evidence regarding barriers and
enablers for PA in people with MCI or SCD is limited. The evidence available

suggests that tailored education for people with MCI or SCD, carers and both fithess

and health professionals may be an important enabler, particularly as negative

attitudes regarding the benefits of PA for people with MCI or SCD may be both more

prevalent and act as a significant barrier to PA for this population. Tailoring PA

programs to accommodate cognitive impairment, including supervision and
encouragement, adjustment of the program itself and the use of multimodal memory
aids, shows promise as an enabler of both engagement in PA and sustaining
behaviour change. As for older adults in general, emphasising pleasure and the
social aspects of PA may also be of benefit. Health complaints appear to be a strong

barrier to participating in PA for older people.

30|Page


Patrick Clementson


Patrick Clementson


Patrick Clementson



4. Recommendations
4.1 Target population and introduction

Our PA guidelines apply to older adults aged 60 years and over who have MCI or
SCD, irrespective of gender, race, ethnicity, or income level. The guidelines can be
applied to older adults with MCI or SCD who also have comorbid health conditions
such as mental illness and chronic disease. The target audience includes older
adults, health professionals, health and community services, policy makers and
government both in Australia and internationally. Older people diagnosed with
dementia should discuss PA options with their GP, physiotherapist or exercise

physiologist.

PA is beneficial to older adults with MCI or SCD for brain health and function as well
as for physical health and function. It is possibly beneficial to mental health and
quality of life when extrapolating findings from the general population, however, there

is insufficient evidence to demonstrate this yet in MCI or SCD.

Our guidelines were created using a methodological process involving the adaptation
of the Canadian Guidelines for older adults. Where possible, in our guidelines we
attempt to provide evidence to extrapolate the Canadian Guidelines to our target
population of older adults with MCI or SCD but also to highlight any points of
difference. Great consistency between these guidelines and existing guidelines for
the general population in this age group should have significant practical benefits for

implementation.

Older adults who have MCI or SCD should participate in aerobic PA of moderate
intensity for at least a total of 150 minutes per week, or vigorous intensity for at least
a total of 90 minutes per week. This recommendation is in addition to incidental light

intensity activities of daily living.
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Interpretation of evidence and justification

This level of activity has been shown to have significant benefits to brain health and
function as well as physical health and function in older adults with MCI or SCD. This
includes reducing risk of chronic disease such as type-two diabetes and also helping
to maintain a healthy body weight. It is expected that the benefit of reduction in
premature death in the general population of older adults would also apply to those
with MCI or SCD. To obtain these health benefits, it appears that this level of activity
should continue for at least 6 months, but ideally be ongoing. It is possible that
increasing frequency or intensity may lead to greater benefit.

Our review of the evidence base provided evidence from a number of Level 1 and 2
quality RCTs supporting the benefits of aerobic PA/exercise in older adults with MCI
or SCD. These benefits are for cognitive health and function and physical health and
function. Furthermore, the majority of PA/exercise interventions were of a frequency,
intensity and duration for MCI or SCD consistent with the Canadian Guidelines,
although there were some variations in this, as discussed earlier. This evidence is
consistent with the strong evidence found in the systematic review that was part of

the preparation of the Canadian Guidelines 2.

In addition to aerobic PA (as outlined in recommendation 1), older adults with MCI or
SCD should engage in progressive resistance training (PRT) activities on at least 2
days per week. This is in addition to incidental activities that help with strength.

Interpretation of evidence and justification

Our review of the evidence found a number of Level 1 and 2 quality RCTs supporting
the benefits of PRT PA in older adults with MCI or SCD. These benefits are for brain
health and function and physical health and function. The evidence base is smaller
than that for aerobic PA but is consistent with the evidence for older adults in

general “®. It is anticipated that the evidence for older adults in general can be
extrapolated to those with MCI or SCD. Multiple Level 1 and 2 quality RCTs of
multimodal PA interventions also reported similar benefits, providing additional
support for the recommendation to undertake both aerobic and resistance training

interventions.
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Older adults with MCI or SCD should engage in activities that help to improve or
maintain balance. This is particularly important, as older adults with MCI or SCD
often have poorer balance and mobility as well as increased falls risk, compared to
older adults without MCI or SCD.

Interpretation of evidence and justification

In our literature review we did not find specific research trials examining balance PA
interventions in older adults with MCI or SCD. This benefit has been extrapolated
from the evidence base for older adults in general *® as well as indirect evidence
from five RCTs that included balance interventions as part of a multimodal

intervention ¢ 27 30.32.37

PA and exercise should be individually tailored, with consideration given to factors
such as health problems, physical capacity and environment. Older adults with MCI
or SCD are advised to consult with a healthcare professional for advice before

undertaking PA and exercise.
Interpretation of evidence and justification

There is evidence to suggest that people with cognitive impairment have a tendency
to prefer “simple and safe” physical activities in an “accessible” location “°. There is
evidence from observational studies indicating that adherence rates to PA

d 2”32 and

interventions are higher when social interaction is explicitly incorporate
when the intervention is of low intensity *°. However, evidence from RCTs suggests
that adherence rates remain similar across low, moderate and high intensity
interventions 2% 3% 5!, Some authors suggest graduating PA intensity supports
ongoing adherence, although this has not been specifically tested. In our literature
review, some observational studies (Level 3 evidence) suggested that modifying PA
to account for cognitive impairment might result in improved adherence to
interventions 2" **. One example is the RALLI exercise program #’, which broke

exercises into small steps, sequenced and linked with cues to help older adults with
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memory loss to remember each step. These modification strategies facilitated

adherence to the PA intervention in a sample of older adults with memory loss *.

There is a small amount of Level 3 evidence on barriers to undertaking or
maintaining PA in people with MCI. These include ignorance of or negative attitudes
regarding the potential benefits of PA ** °2; concerns regarding adverse effects * *°;
and health complaints and practical concerns “. There is also a small amount of
evidence indicating that the attitudes and health beliefs of carers and health
professionals can influence engagement in PA by people with MCI and that negative
attitudes may currently be common “> *2, More extensive literature regarding barriers
for cognitively healthy older persons has described similar findings and could likely
be extrapolated to older adults with MCI or SCD **'. Some important barriers to PA
participation identified among cognitively healthy older adults, but unexplored in
older adults with MCI or SCD, pertain to the ways in which communities are
designed and built and include the lack of safe and convenient places to engage in

exercise and transport-related PA 13313,

There are multiple enablers that may assist older adults with MCI or SCD to
overcome barriers to undertaking PA. This includes provision of tailored education
regarding the benefits and safety of PA by healthcare professionals for both patients
and carers; and development of PA interventions that are of graded intensity and
incorporate supervision, encouragement and social engagement 32 4> 4752
Modifying interventions to accommodate cognitive impairment should be considered
during development, including the use of multimodal memory aids, supervision, and

repetition 3* 44,

PA can be successfully and safely undertaken by healthy older adults and older
people with many health problems, including those with MCI or SCD. However, for
older people with MCI or SCD, or other health problems, there is value in

discussing the impact of health problems on PA options and participation, and the
forms of PA that might optimise benefits without compromising safety in their specific
health circumstances, with a doctor or another health professional (e.qg.,
physiotherapist, or accredited exercise physiologist). If walking is the preferred form

of PA, consideration of the environment is important - for example, if the area around

34|Page



the older person's home is hilly and/or has uneven or broken footpaths, it may be

worth considering going to a local park with a smooth walking track instead.
5. Future research directions

The process of adapting the Canadian Guidelines and identifying the most recent
evidence from the literature in order to develop our PA guidelines has highlighted
gaps and limitations in the current PA literature for older adults with MCI or SCD.

Overall, there is insufficient data regarding this topic. More high-quality and large
scale RCTs are required to allow study findings to be generalised to a larger group of
older adults with MCI or SCD.

Considering the quality of existing studies, there are common methodological issues
that need to be addressed to improve the rigour of the research. There are also
issues associated with study design (e.qg., reliability and validity of the measures),
study foci (e.g., lack of research examining ethnic minority groups and some
important topic areas such as dose-response relationship, and barriers and enablers
of participation in PA), and reporting (e.g., lack of information on adverse effects).

These require specific attention in future research.

Addressing these limitations will help to establish quality evidence about the benefits
of PA on health outcomes in older adults with MCI or SCD, and the facilitative and
inhibitive factors for this older population to undertake PA. This quality evidence
could be added to the PA guidelines and improve their applicability in older adults

with MCI or SCD, and health promotion practice and policy.

Lastly, we acknowledge the limitations of the process used to develop these
guidelines and propose some suggestions for future practice of guideline
development.

5.1 General methodological issues

There were similar methodological issues identified in many RCTs. These included:
inconsistent definitions of MCI or SCD; inadequate sample size; short duration of PA
intervention; lack of follow-up post intervention to detect longer-term effects;
participant selection bias; flaws in randomisation; an absence of concealment of

allocation or blinding; and high attrition rate. There is a clear need for future studies
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to use consistent and accurate definitions of MCI and SCD, allowing improved

interpretation and comparison of findings across studies.
5.2 Targeted populations

Given that Australia is a culturally diverse country with about one third of its older

population from culturally and linguistically diverse (CALD) backgrounds 3¢ 3

, there
is a pressing need to undertake research involving older CALD populations. In
addition, older adults from socially disadvantaged groups, such as those with low
income levels, are also under-researched. Thus, we recommend undertaking
rigorous quantitative, qualitative or mixed-methods research on relevant PA topics in
these populations, including: the uptake of PA (more specifically the type, frequency
and intensity); factors affecting the uptake of PA; PA promotion strategies; and
outcome evaluation of PA. The research findings will provide evidence for targeted

PA guidelines and inclusive public health practice and policy.
5.3 Measures and outcomes

As shown in the PA studies identified, there is significant variability in the
measurement of PA and associated health outcomes. For example, self-reported PA
was frequently used, potentially leading to some degree of measurement error.
Some studies used objective PA measurement technology, which, however, did not
capture all aspects of PA. There was a lack of precision regarding the measures of

the PA type, frequency, duration and intensity.

There was significant heterogeneity in measures of cognitive outcomes, the primary
focus of our guidelines. For both global and domain-specific cognitive function,
different tests were used across studies. Some RCTs conducted a comprehensive
cognitive evaluation while others assessed outcomes on only specific cognitive
domains. We could not compare the benefits of PA on different cognitive domains
because we did not undertake a systematic review or meta-analysis. Further, the
global cognitive function findings should be considered cautiously as some of the
positive findings may be due to methodological issues, such as practice effects. As a
result, the evidence for the benefits of PA on some cognitive outcomes is

inconsistent across studies. These issues and questions should be considered in
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future research. We also suggest that, in future trials, researchers use at least

validated PA and outcome measures before testing the benefits of PA interventions.

Issues of confounders in some studies are worth noting. First, it is unclear whether
some confounders were selected based on the knowledge of the field or a
conceptual framework or causal model. Second, some important confounders were
not examined, such as comorbidities. Finally, some confounders were not defined or
measured accurately. These issues may lead to incorrect conclusions about the

effects of PA on outcomes and therefore need to be addressed in future research 8.

Of those PA studies identified, the majority examined some aspects of cognitive
health outcomes and less often focused on non-cognitive health outcomes such as
physical health, mental health and quality of life. This is not surprising because
cognitive health outcomes are most relevant to older adults with MCI or SCD.
However, to improve the overall health and wellbeing of this older population, other
health outcomes should be emphasised. More research investigating broad
outcomes is needed to provide strong evidence in support of the PA guidelines.

5.4 Effects of physical activity interventions

We have identified 24 RCTs investigating the effects of PA, most of which reported
positive, statistically significant effects on some health outcomes in older adults with
MCI or SCD. However, this does not necessarily signify clinical significance. It is
noteworthy that there is a paucity of research examining the effects of balance-
related PA compared with other types of PA, such as aerobic exercise and
resistance training. In addition, the dose-response relationship is not well examined
in different types of PA. Rigorous research on these areas is warranted to establish
the evidence, which would increase our confidence in suggesting the benefits of
balance-related PA and recommending appropriate levels of different types of PA to
optimise benefits for older adults with MCI or SCD.

5.5 Adverse events

Similar to existing guidelines for older adults in general, our guidelines for older
adults with MCI or SCD noted few adverse events for undertaking PA at a certain
level. We made this judgement based on the information available in some but not all

identified PA studies. We strongly recommend that future studies report adverse
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events, including if the frequency is negligible. This will improve transparency of the
studies and facilitate guideline developers to make more accurate guideline

recommendations.
5.6 Pragmatism of randomised controlled trials

There is debate about the pragmatism of RCTs because the research intervention is
usually implemented in a controlled setting with experienced investigators and highly
selected participants **°. Future studies need to explore the benefits of PA in the
‘real world’ where a broader older adult population with MCI or SCD is involved and

the PA or exercise is less structured and less supervised.
5.7 Balance of research efforts

While research testing the benefits of PA interventions in older adults with or without
health conditions is ongoing, there is clearly a lack of research focusing on PA-
related behaviour change, and strategies for translating, disseminating,
implementing and scaling up effective public health practice and policy for PA
promotion. We did not find a well-designed study primarily examining these topics
although we identified some RCTs and observational studies incidentally discussing
these issues. It is important that researchers place more focus on undertaking such
studies in the future. It is similarly vital that funding agencies facilitate this type of

research .
5.8 Healthy lifestyle approach

While there are numerous benefits for undertaking PA, it should be noted that PA is
only one part of a healthy lifestyle. It may interact with other positive lifestyle factors
or behaviours such as healthy diet, non-smoking, moderate alcohol intake and
quality sleep. Some large lifestyle-based multimodal intervention trials, which target
individuals at increased risk of dementia, are being undertaken in several countries
such as Finland (Finnish Geriatric Intervention Study to Prevent Cognitive
Impairment and Disability/FINGER), France (Multidomain Alzheimer Preventive
Trial/MAPT), the Netherlands (Prevention of dementia by intensive vascular
care/PreDIVA), Europe (Healthy Ageing Through Internet Counselling in the
Elderly/HATICE) and Australia (Maintain Your Brain) *** 42, Similar large-scale

intervention trials could be designed and conducted for older adults with MCI or
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SCD. The research findings would inform the development of more comprehensive
and targeted guidelines for a larger segment of the older population with MCI or
SCD.

5.9 Literature review process

These guidelines are based on the Canadian Guidelines, adapted to incorporate
evidence specific to the target population. Consequently, we did not conduct a
systematic review or meta-analysis. However, we developed a comprehensive
literature search strategy and study selection criteria. We performed the literature
search in two representative databases (Medline Complete and CINAHL Complete),
both providing access to top-tier biomedical and health journals and

covering subjects relevant to our project topic. We also undertook rigorous literature
screening and review processes by involving team members who have expertise in
guideline development, systematic review methodology, physical activity, cognitive

health, mental health and clinical medicine.

We acknowledge the importance of adhering to internationally well-established
standards to undertake systematic reviews or meta-analyses. The literature review
method and process we used could serve as a starting point for researchers to work

towards achieving this ambitious goal in the future.

6. Applicability
6.1 Facilitators and barriers to the application of our guidelines

According to the literature **3, factors such as stakeholder involvement in the
development of the guidelines, evidence synthesis of the guidelines, considered
judgement, implementation feasibility, and guideline messages and format are likely
to influence use of the guidelines. Although it is beyond the scope of our project to
research these factors, we were aware of them during the development of our
guidelines. We also made every effort to address the potential barriers associated

with these factors.
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6.2 Dissemination of our physical activity guidelines

Avenues for the dissemination of our guidelines and relevant materials will include:
1) scientific and health and aged care industry conferences, 2) academic and
industry publications, 3) social media, 4) websites of the State and Commonwealth
governments, and research institutes/organisations (e.g., NHMRC National Institute
for Dementia Research (NNIDR), NHMRC Centre for Research Excellence in
Cognitive Health (CRE), DCRC, AUPOA and NARI), 5) education and training
programs for health practitioners (e.g., Master of Ageing program provided by The
University of Melbourne (UoM) and training programs provided by the UoM
Department of Psychiatry and NARI), 6) professional associations (e.g., Sports
Medicine Australia) and physical activity provider groups outside the health system
(e.g., Healthy Ageing Online Network (HAnet)), and 7) mailings to key stakeholders
in the areas of aged care, primary care, sports, recreation, exercise physiology,

physiotherapy and sports medicine.
6.3 Resource implication of applying our physical activity guidelines

Given the limited timeframe and resources, we did not investigate resource
implications of implementing our PA guidelines. This is an area requiring new

research in the near future.

6.4 Monitoring and/or evaluation of the application of our physical activity

guidelines

The aim of our project was to develop PA guidelines for older adults with MCI or
SCD, which did not include monitoring or evaluating the application of the guidelines.
Following our project, we propose undertaking further research to evaluate the
implementation of the guidelines in professional practice. We also propose initiating
population-based measures of PA and evaluating the impact of the guidelines on

health outcomes of older adults with MCI or SCD using data from these measures.
7. Editorial independence (funding body and conflicts of interests)

The PA Guidelines project was funded by the NHMRC DCRCs, whose views had no

influence on the implementation of this project or any aspects of the guidelines

40| Page



developed from this project. All members of the PA guidelines project signed a

Conflict of Interest Statement and declared no conflict of interests.

References

1.ABS. 3101.0 - Australian Demographic Statistics, Jun 2016 Australian Bureau of
Statistics (ABS); 2017; Available

from: http://www.abs.gov.au/ausstats/abs@.nsf/0/1CD2B1952AFC5E7ACA2572980
00F2E76?0penDocument.

2.Brown PJ, Devanand DP, Xinhua L, Caccappolo E. Functional impairment in
elderly patients with mild cognitive impairment and mild Alzheimer disease. Archives
of General Psychiatry. 2011;(6):617.

3.Schepker CA, Leveille SG, Pedersen MM, Ward RE, Kurlinski LA, Grande L, et al.
Effect of Pain and Mild Cognitive Impairment on Mobility. Journal of the American
Geriatrics Society. 2016;64(1):138-43.

4.Shin BM, Han SJ, Jung JH, Kim JE, Fregni F. Effect of mild cognitive impairment
on balance. Journal Of The Neurological Sciences. 2011;305(1-2):121-5.

5.Jeon SY, Han SJ, Jeong JH, Fregni F. Effect of exercise on balance in persons
with mild cognitive impairment. Neurorehabilitation. 2014;35(2):271-8.

6.Lee S, Han J, Jin Y, Lee |, Hong H, Kang H. Poor physical fitness is independently
associated with mild cognitive impairment in elderly Koreans. Biology of Sport.
2016;33(1):57-62.

7.Barnes DE, Alexopoulos GS, Lopez OL, Williamson JD, Yaffe K. Depressive
Symptoms, Vascular Disease, and Mild Cognitive Impairment. Archives of General
Psychiatry. 2006 ;63(3):273.

8.Panza F, Frisardi V, Capurso C, D'Introno A, Colacicco AM, Imbimbo BP, et al.
Late-Life Depression, Mild Cognitive Impairment, and Dementia: Possible
Continuum? The American Journal of Geriatric Psychiatry. 2010 2010/02;18(2):98-
116.

9.Ismail Z, Smith EE, Geda Y, Sultzer D, Brodaty H, Smith G, et al. Neuropsychiatric
symptoms as early manifestations of emergent dementia: Provisional diagnostic
criteria for mild behavioral impairment. Alzheimer's & Dementia: The Journal of the
Alzheimer's Association. 2016;12(2):195.

10.Zuniga KE, Mackenzie MJ, Kramer A, McAuley E. Subjective memory impairment
and well-being in community-dwelling older adults. Psychogeriatrics: The Official
Journal Of The Japanese Psychogeriatric Society. 2016;16(1):20-6.
11.0'Donoughue Jenkins L, Butterworth P, Anstey K. A Longitudinal Analysis of
General Practitioner Service Use by Patients with Mild Cognitive Disorders in
Australia. Dementia and Geriatric Cognitive Disorders. 2016;41(5-6):324-33.
12.Barnett J, Lewis L, Blackwell A, Taylor M. Early detection of mild cognitive
impairment: Would it be cost-effective? Alzheimer's & Dementia: The Journal of the
Alzheimer's Association. 2013;4.

13.Ministry of Health. Guidelines on Physical Activity for Older People (aged 65
years and over). Wellington, New Zealand: Ministry of Health. 2013.

14.WHO. Global Recommendations on Physical Activity for Health. Geneva
Switzerland World Health Organisation (WHO). 2010.

41 |Page


http://www.abs.gov.au/ausstats/abs@.nsf/0/1CD2B1952AFC5E7ACA257298000F2E76?OpenDocument
http://www.abs.gov.au/ausstats/abs@.nsf/0/1CD2B1952AFC5E7ACA257298000F2E76?OpenDocument

15.Tremblay MS, Kho ME, Tricco AC, Duggan M. Process description and
evaluation of Canadian Physical Activity Guidelines development. The International
Journal Of Behavioral Nutrition And Physical Activity. 2010;7:42-.

16.US ODPHP. Physical Activity Guidelines for Americans. Rockville, MD: US
Department of Health and Human Services (ODPHP). 2008.

17.Gates N, Fiatarone Singh MA, Sachdev PS, Valenzuela M. The effect of exercise
training on cognitive function in older adults with mild cognitive impairment: a meta-
analysis of randomized controlled trials. The American Journal Of Geriatric
Psychiatry: Official Journal Of The American Association For Geriatric Psychiatry.
2013;21(11):1086-97.

18.Wang C, Yu J-T, Wang H-F, Tan C-C, Meng X-F, Tan L. Non-pharmacological
interventions for patients with mild cognitive impairment: a meta-analysis of
randomized controlled trials of cognition-based and exercise interventions. Journal
Of Alzheimer's Disease: JAD. 2014;42(2):663-78.

19.The ADAPTE Collaboration. The ADAPTE Process: Resource toolkit for guideline
adaptation. 2009.

20.Brouwers M, Kho ME, Browman GP, Cluzeau F, feder G, Fervers B, et al.
AGREE II: Advancing guideline development, reporting and evaluation in healthcare.
Can Med Assoc J. 2013;182:E839-42.

21.Lautenschlager NT, Cox KL, Flicker L, Foster JK, van Bockxmeer FM, Xiao J, et
al. Effect of physical activity on cognitive function in older adults at risk for Alzheimer
disease: a randomized trial. JAMA. 2008;300(9):1027-37.

22.Barnes DE, Santos-Modesitt W, Poelke G, Kramer AF, Castro C, Middleton LE, et
al. The Mental Activity and eXercise (MAX) trial: a randomized controlled trial to
enhance cognitive function in older adults. JAMA Internal Medicine.
2013;173(9):797-804.

23.Fiatarone Singh MA, Gates N, Saigal N, Wilson GC, Meiklejohn J, Brodaty H, et
al. The Study of Mental and Resistance Training (SMART) study—resistance training
and/or cognitive training in mild cognitive impairment: a randomized, double-blind,
double-sham controlled trial. Journal Of The American Medical Directors
Association. 2014;15(12):873-80.

24 Hildreth KL, Van Pelt RE, Moreau KL, Grigsby J, Hoth KF, Pelak V, et al. Effects
of pioglitazone or exercise in older adults with mild cognitive impairment and insulin
resistance: a pilot study. Dementia And Geriatric Cognitive Disorders Extra.
2015;5(1):51-63.

25.Lam LC-W, Chan WC, Leung T, Fung AW-T, Leung EM-F. Would older adults
with mild cognitive impairment adhere to and benefit from a structured lifestyle
activity intervention to enhance cognition: a cluster randomized controlled trial. Plos
One. 2015;10(3):e0118173-e.

26.Lam LCW, Chau RCM, Wong BML, Fung AWT, Tam CWC, Leung GTY, etal. A
1-year randomized controlled trial comparing mind body exercise (Tai Chi) with
stretching and toning exercise on cognitive function in older Chinese adults at risk of
cognitive decline. Journal Of The American Medical Directors Association.
2012;13(6):568.e15-20.

27.Logsdon RG, McCurry SM, Pike KC, Teri L. Making physical activity accessible to
older adults with memory loss: a feasibility study. The Gerontologist. 2009;49 Suppl
1:594-S9.

28.Nakatsuka M, Nakamura K, Hamanosono R, Takahashi Y, Kasai M, Sato Y, et al.
A Cluster Randomized Controlled Trial of Nonpharmacological Interventions for Old-

42 |Page



Old Subjects with a Clinical Dementia Rating of 0.5: The Kurihara Project. Dementia
And Geriatric Cognitive Disorders Extra. 2015;5(2):221-32.

29.Suo C, Singh MF, Gates N, Wen W, Sachdev P, Brodaty H, et al. Therapeutically
relevant structural and functional mechanisms triggered by physical and cognitive
exercise. Molecular Psychiatry. 2016.

30.Suzuki T, Shimada H, Makizako H, Doi T, Yoshida D, Ito K, et al. A randomized
controlled trial of multicomponent exercise in older adults with mild cognitive
impairment. Plos One. 2013;8(4):e61483-e.

31.Suzuki T, Shimada H, Makizako H, Doi T, Yoshida D, Tsutsumimoto K, et al.
Effects of multicomponent exercise on cognitive function in older adults with
amnestic mild cognitive impairment: a randomized controlled trial. BMC Neurology.
2012;12:128.

32.Wei X-h, Ji L-l. Effect of handball training on cognitive ability in elderly with mild
cognitive impairment. Neuroscience Letters. 2014;566:98-101.

33.Law LLF, Barnett F, Yau MK, Gray MA. Effects of functional tasks exercise on
older adults with cognitive impairment at risk of Alzheimer's disease: a randomised
controlled trial. Age And Ageing. 2014;43(6):813-20.

34.Baker LD, Frank LL, Foster-Schubert K, Green PS, Wilkinson CW, McTiernan A,
et al. Effects of aerobic exercise on mild cognitive impairment: a controlled trial.
Archives Of Neurology. 2010;67(1):71-9.

35.Makizako H, Doi T, Shimada H, Yoshida D, Tsutsumimoto K, Uemura K, et al.
Does a multicomponent exercise program improve dual-task performance in
amnestic mild cognitive impairment? A randomized controlled trial. Aging Clinical
And Experimental Research. 2012;24(6):640-6.

36.Nagamatsu LS, Handy TC, Hsu CL, Voss M, Liu-Ambrose T. Resistance training
promotes cognitive and functional brain plasticity in seniors with probable mild
cognitive impairment. Archives Of Internal Medicine. 2012;172(8):666-8.
37.Uemura K, Doi T, Shimada H, Makizako H, Yoshida D, Tsutsumimoto K, et al.
Effects of exercise intervention on vascular risk factors in older adults with mild
cognitive impairment: a randomized controlled trial. Dementia And Geriatric
Cognitive Disorders Extra. 2012;2(1):445-55.

38.ten Brinke LF, Bolandzadeh N, Nagamatsu LS, Hsu CL, Davis JC, Miran-Khan K,
et al. Aerobic exercise increases hippocampal volume in older women with probable
mild cognitive impairment: a 6-month randomised controlled trial. British Journal Of
Sports Medicine. 2015;49(4):248-54.

39.Jensen CS, Hasselbalch SG, Waldemar G, Simonsen AH. Biochemical Markers
of Physical Exercise on Mild Cognitive Impairment and Dementia: Systematic
Review and Perspectives. Frontiers In Neurology. 2015;6:187.

40.Nascimento CMC, Pereira JR, de Andrade LP, Garuffi M, Talib LL, Forlenza OV,
et al. Physical exercise in MCI elderly promotes reduction of pro-inflammatory
cytokines and improvements on cognition and BDNF peripheral levels. Current
Alzheimer Research. 2014;11(8):799-805.

41.lyalomhe O, Chen Y, Allard J, Ntekim O, Johnson S, Bond V, et al. A
standardized randomized 6-month aerobic exercise-training down-regulated pro-
inflammatory genes, but up-regulated anti-inflammatory, neuron survival and axon
growth-related genes. Experimental Gerontology. 2015;69:159-69.
42.Tortosa-Martinez J, Clow A, Caus-Pertegaz N, Gonzalez-Caballero G, Abellan-
Miralles I, Saenz MJ. Exercise Increases the Dynamics of Diurnal Cortisol Secretion
and Executive Function in People With Amnestic Mild Cognitive Impairment. Journal
Of Aging And Physical Activity. 2015;23(4):550-8.

43| Page



43.Segal SK, Cotman CW, Cahill LF. Exercise-induced noradrenergic activation
enhances memory consolidation in both normal aging and patients with amnestic
mild cognitive impairment. Journal Of Alzheimer's Disease: JAD. 2012;32(4):1011-8.
44.Chang JY, Tsai P-F, Woods S, Beck C, Roberson PK, Rosengren K. Teaching
Tai Chi to elders with osteoarthritis pain and mild cognitive impairment. American
Journal Of Recreation Therapy. 2011;10(1):11-6.

45.Neville CE, McCourt HJ, McKinley MC, Lowis C, Barrett SL, McGuinness B, et al.
Encouraging lifestyle behaviour change in mild cognitive impairment patients:
development of appropriate educational material. Aging & Mental Health.
2013;17(3):276-86.

46.Tak ECPM, van Uffelen JGZ, Mai JMCAP, van Mechelen W, Hopman-Rock M.
Adherence to Exercise Programs and Determinants of Maintenance in Older Adults
With Mild Cognitive Impairment. Journal of Aging & Physical Activity. 2012;20(1):32-
46.

47.Kesaniemi A, Riddoch CJ, Reeder B, Blair SN, Sorensen T. Advancing the future
of physical activity guidelines in Canada: an independent expert panel interpretation
of the evidence. Int J Behav Nutr Phys Act. 2010;7:41.

48.Paterson DH, Warburton DE. Physical activity and functional limitations in older
adults: a systematic review related to Canada's Physical Activity Guidelines. The
International Journal Of Behavioral Nutrition And Physical Activity. 2010;7:38.
49.Chong TWH, Doyle CJ, Cyarto EV, Cox KL, Ellis KA, Ames D, et al. Physical
activity program preferences and perspectives of older adults with and without
cognitive impairment. Asia-Pacific Psychiatry. 2012;6(2):179-90.

50.van Uffelen JGZ, Chinapaw MJM, Hopman-Rock M, van Mechelen W. Feasibility
and effectiveness of a walking program for community-dwelling older adults with mild
cognitive impairment. Journal Of Aging And Physical Activity. 2009;17(4):398-415.
51.Nagamatsu LS, Chan A, Davis JC, Beattie BL, Graf P, Voss MW, et al. Physical
activity improves verbal and spatial memory in older adults with probable mild
cognitive impairment: a 6-month randomized controlled trial. Journal Of Aging
Research. 2013:861893-.

52.0'Connell ME, Dal Bello-Haas V, Crossley M, Morgan DG. Attitudes toward
physical activity and exercise: comparison of memory clinic patients and their
caregivers and prediction of activity levels. Journal Of Aging And Physical Activity.
2015;23(1):112-9.

53.WHO. Global status report on noncommunicable diseases 2014. Geneva
Switzerland: World Health Organisation (WHO).2014.

54.Lee I-M, Shiroma EJ, Lobelo F, Puska P, Blair SN, Katzmarzyk PT. Effect of
physical inactivity on major non-communicable diseases worldwide: an analysis of
burden of disease and life expectancy. lancet. 2012; 9838

55.Sharratt MT, Hearst WE. Canada’s physical activity guides: background, process,
and development. Applied Physiology, Nutrition, and Metabolism. 2007;32(S2E):S9-
S15.

56.Sims J, Hill K, Hunt S, Haralambous B, Brown A, Engel L, et al. National physical
activity recommendations for older Australians: Discussion document. Canberra:
Australian Government Department of Health.2006.

57.Ashby-Mitchell K, Burns R, Anstey KJ, Shaw J. Proportion of dementia in
Australia explained by common modifiable risk factors. Alzheimer's Research &
Therapy. 2017;9:1-8.

44| Page



58.Norton S, Matthews FE, Barnes DE, Yaffe K, Brayne C. Potential for primary
prevention of Alzheimer's disease: an analysis of population-based data. Lancet
Neurology. 2014(8):788.

59.Livingston G, Sommerlad A, Orgeta V, Costafreda SG, Huntley J, Ames D, et al.
Dementia prevention, intervention, and care. Lancet. 2017.

60.Winblad B, Palmer K, Kivipelto M, Jelic V, Fratiglioni L, Wahlund LO, et al. Mild
cognitive impairment--beyond controversies, towards a consensus: report of the
International Working Group on Mild Cognitive Impairment. Journal of internal
medicine. 2004;256(3):240-6.

61.Albert MS, DeKosky ST, Dickson D, Dubois B, Feldman HH, Fox NC, et al. The
diagnosis of mild cognitive impairment due to Alzheimer's disease: recommendations
from the National Institute on Aging-Alzheimer's Association workgroups on
diagnostic guidelines for Alzheimer's disease. Alzheimer's & dementia : the journal of
the Alzheimer's Association. 2011;7(3):270-9.

62.Stephan BCM, Matthews FE, McKeith I1G, Bond J, Brayne C. Early Cognitive
Change in the General Population: How Do Different Definitions Work? Journal of
the American Geriatrics Society. 2007;55(10):1534-40.

63.Petersen RC. Mild Cognitive Impairment. New England Journal of Medicine.
2011;364(23):2227-34.

64.Anstey KJ, Cherbuin N, Eramudugolla R, Sargent-Cox K, Easteal S, Kumar R, et
al. Characterizing mild cognitive disorders in the young-old over 8 years: prevalence,
estimated incidence, stability of diagnosis, and impact on IADLs. Alzheimer's &
Dementia: The Journal Of The Alzheimer's Association. 2013;9(6):640-8.
65.Sachdev PS, Lipnicki DM, Kochan NA, Crawford JD, Thalamuthu A, Andrews G,
et al. The Prevalence of Mild Cognitive Impairment in Diverse Geographical and
Ethnocultural Regions: The COSMIC Collaboration. PLOS ONE.
2015;10(11):e0142388.

66.Ward A, Arrighi HM, Michels S, Cedarbaum JM. Mild cognitive impairment:
disparity of incidence and prevalence estimates. Alzheimer's & dementia : the journal
of the Alzheimer's Association. 2012;8(1):14-21.

67.Brodaty H, Heffernan M, Kochan NA, Draper B, Trollor JN, Reppermund S, et al.
Mild cognitive impairment in a community sample: the Sydney Memory and Ageing
Study. Alzheimer's & Dementia: The Journal Of The Alzheimer's Association.
2013;9(3):310-7.e1.

68.Luck T, Luppa M, Briel S, Riedel-Heller SG. Incidence of Mild Cognitive
Impairment: A Systematic Review. Dementia and Geriatric Cognitive Disorders.
2010;29(2):164-75.

69.Roberts R, Knopman DS. Classification and Epidemiology of MCI. Clinics in
Geriatric Medicine. 2013;29(4):753-72.

70.Petersen RC, Caracciolo B, Brayne C, Gauthier S, Jelic V, Fratiglioni L. Mild
cognitive impairment: a concept in evolution. Journal of Internal Medicine.
2014;275(3):214-28.

71.Apostolo J, Holland C, O'Connell MDL, Feeney J, Tabares-Seisdedos R, Tadros
G, et al. Mild cognitive decline. A position statement of the Cognitive Decline Group
of the European Innovation Partnership for Active and Healthy Ageing (EIPAHA).
Maturitas. 2016;83:83-93.

72.Cherbuin N, Reglade-Meslin C, Kumar R, Jacomb P, Easteal S, Christensen H, et
al. Risk factors of transition from normal cognition to mild cognitive disorder: the
PATH through Life Study. Dementia And Geriatric Cognitive Disorders.
2009;28(1):47-55.

45|Page



73.Lopez OL, Jagust WJ, Dulberg C, Becker JT, DeKosky ST, Fitzpatrick A, et al.
Risk Factors for Mild Cognitive Impairment in the Cardiovascular Health Study
Cognition Study. Archives of Neurology. 2003;60(10):1394.

74.Stephan BCM, Brayne C, Savva GM, Matthews FE. Occurrence of medical co-
morbidity in mild cognitive impairment: implications for generalisation of MCI
research. Age and Ageing. 2011;40(4):501-7.

75.Farias ST, Mungas D, Reed BR, Harvey D, DeCarli C. Progression of Mild
Cognitive Impairment to Dementia in Clinic- vs Community-Based Cohorts. Archives
of Neurology. 2009;66(9).

76.Petersen RC, Roberts RO, Knopman DS, Boeve BF, Geda YE, Ivnik RJ, et al.
Mild Cognitive Impairment. Archives of Neurology. 2009 2009/12/01;66(12).
77.Ganguli M, Snitz BE, Saxton JA, Chang C-CH, Lee C-W, Vander Bilt J, et al.
Outcomes of Mild Cognitive Impairment by Definition. Archives of Neurology.
2011;68(6).

78.Sperling RA, Aisen PS, Beckett LA, Bennett DA, Craft S, Fagan AM, et al.
Toward defining the preclinical stages of Alzheimer’s disease: Recommendations
from the National Institute on Aging-Alzheimer's Association workgroups on
diagnostic guidelines for Alzheimer's disease. Alzheimer's & Dementia.
2011;7(3):280-92.

79.Dubois B, Feldman HH, Jacova C, Cummings JL, DeKosky ST, Barberger-
Gateau P, et al. Revising the definition of Alzheimer's disease: a new lexicon. The
Lancet Neurology. 2010;9(11):1118-27.

80.WHO. International statistical classification of diseases and related health
problems (ICD-10). Geneva, Switzerland: World Health Organisation (WHO); 2016.
81.APA. Diagnostic and Statistical Manual of Mental Disorders, 5th Edition: DSM-5.
Virginia, United States: American Psychiatric Association (APA); 2013.

82.Jessen F. A conceptual framework of subjective cognitive decline (SCD) in
preclinical Alzheimer's disease (AD). Alzheimer's & Dementia. 2014;9(4):P824.
83.Mendonca MD, Alves L, Bugalho P. From Subjective Cognitive Complaints to
Dementia. American Journal of Alzheimer's Disease & Other Dementias.
2016;31(2):105-14.

84.van der Linde R, Stephan BCM, Matthews FE, Brayne C, Savva GM. Behavioural
and psychological symptoms in the older population without dementia - relationship
with socio-demographics, health and cognition. BMC Geriatrics. 2010;10(1).

85.Lin F, Vance DE, Gleason CE, Heidrich SM. Caring for Older Adults with Mild
Cognitive Impairment: An Update for Nurses. Journal of Gerontological Nursing.
2012;38(12):22-35.

86.Gates N, Valenzuela M, Sachdev P, Singh F. Psychological well-being in
individuals with mild cognitive impairment. Clinical Interventions in Aging. 2014:779.
87.Lu Y-F, Haase J. Experience and Perspectives of Caregivers of Spouse with Mild
Cognitive Impairment. Current Alzheimer Research. 2009;6(4):384-91.

88.Lu Y-FY, Haase JE, Farran CJ. Perspectives of Persons With Mild Cognitive
Impairment: Sense of Being Able. Alzheimer's Care Quarterly. 2007;8(1):75.
89.Barrios H, Narciso S, Guerreiro M, Maroco J, Logsdon R, de Mendonca A.
Quiality of life in patients with mild cognitive impairment. Aging & Mental Health.
2013;17(3):287-92.

90.Leibson C, Long K, Ransom J, Roberts R, Hass S, Duhig A, et al. Association
between direct medical costs and reduced cognitive function within categories of
normal cognition and mild cognitive impairment. Alzheimer's & Dementia: The

46 |Page



Journal of the Alzheimer's Association. [Abstract]. 2012 7/1/July
2012;8(Supplement):P134-P5.

91.Lin P-J, Neumann PJ. The economics of mild cognitive impairment. Alzheimer's &
Dementia. 2013;9(1):58-62.

92.Skinner J. ACSM position stand on exercise and physical activity for older adults.
ACSM position stand on exercise and physical activity for older adults / presented by
James S Skinner. 2011.

93.Garber CE, Blissmer B, Deschenes MR, Franklin BA, Lamonte MJ, Lee IM, et al.
American College of Sports Medicine position stand. Quantity and quality of exercise
for developing and maintaining cardiorespiratory, musculoskeletal, and neuromotor
fitness in apparently healthy adults: guidance for prescribing exercise. Medicine And
Science In Sports And Exercise. 2011;43(7):1334-59.

94.Caspersen CJ, Powell KE, Christenson GM. Physical Activity, Exercise, and
Physical Fitness: Definitions and Distinctions for Health-Related Research.
1985:126.

95.Centers for Disease Control and Prevention. Physical Activity and Health: A
Report of the Surgeon General. Atlanta, GA: U.S. Department of Health and Human
Services, Centers for Disease Control and Prevention, National Center for
Chronic Disease Prevention and Health Promotion.1999.

96.Brill PA, Macera CA, Davis DR, Blair SN, Gordon N. Muscular strength and
physical function. Medicine & Science in Sports & Exercise. 2000;32(2):412.
97.Huang Y, Macera CA, Blair SN, Brill PA, Kohl HW, Kronenfeld JJ. Physical
fitness, physical activity, and functional limitation in adults aged 40 and older.
Medicine& Science in Sports & Exercise. 1998;30(9):1430-5.

98.Garber CE, Greaney ML, Riebe D, Nigg CR, Burbank PA, Clark PG. Physical and
mental health-related correlates of physical function in community dwelling older
adults: a cross sectional study. BMC Geriatrics. 2010;10(2).

99.Fried LP, Bandeen-Roche K, Chaves PH, Johnson BA. Preclinical mobility
disability predicts incident mobility disability in older women. J Gerontol A Biol Sci
Med Sci. 2000;55(1):M43-52.

100.Fried LP, Bandeen-Roche K, Kasper JD, Guralnik JM. Association of
comorbidity with disability in older women: the Women's Health and Aging Study.
Journal Of Clinical Epidemiology. 1999;52(1):27-37.

101.Zheng G, Xia R, Zhou W, Tao J, Chen L. Aerobic exercise ameliorates cognitive
function in older adults with mild cognitive impairment: a systematic review and
meta-analysis of randomised controlled trials. British Journal Of Sports Medicine.
2016.

102.Earles DR, Judge JO, Gunnarsson OT. Velocity training induces power-specific
adaptations in highly functioning older adults. Arch Phys Med Rehabil.
2001;82(7):872-8.

103.Howe TE. Exercise for improving balance in older people. Cochrane Database
of Systematic Reviews. 2012; 5.

104.Swain DP. Energy Cost Calculations for Exercise Prescription. Sports Medicine.
2000;30(1):17-22.

105.Norton K, Norton L, Sadgrove D. Position statement on physical activity and
exercise intensity terminology. Journal of Science and Medicine in Sport.
2010;13(5):496-502.

106.Shephard RJ. Is Active Commuting the Answer to Population Health? Sports
Medicine. 2008;38(9):751-8.

47 |Page



107.0wen N, Healy GN, Matthews CE, Dunstan DW. Too Much Sitting: the
population health science of sedentary behavior. Exercise and Sport Sciences
Reviews. 2010;38(3):105-13.

108.Hauer K, SE L, EC J, C T, C B, PROFANE-Group. Systematic review of
definitions and methods of measuring falls in randomised controlled fall prevention
trials. Age and Ageing. 2006;35(1):5-10.

109.Lach HW, Harrison BE, Phongphanngam S. Falls and Fall Prevention in Older
Adults With Early-Stage Dementia: An Integrative Review. Research in
Gerontological Nursing. 2016.

110.Suttanon P, Hill KD, Said CM, Williams SB, Byrne KN, LoGiudice D, et al.
Feasibility, safety and preliminary evidence of the effectiveness of a home-based
exercise programme for older people with Alzheimer’s disease: a pilot randomized
controlled trial. Clinical Rehabilitation. 2013;27(5):427-38.

111.Sherrington C, Tiedemann A, Fairhall N, Close JCT, Lord SR. Exercise to
prevent falls in older adults: an updated meta-analysis and best practice
recommendations. New South Wales Public Health Bulletin. 2011;22(4):78.
112.Dishman RK. The Problem of Exercise Adherence: Fighting Sloth in Nations
With Market Economies. Quest. 2001;53(3):279-94.

113.Geda YE, Silber TC, Roberts RO, Knopman DS, Christianson TJ, Pankratz VS,
et al. Computer activities, physical exercise, aging, and mild cognitive impairment: a
population-based study. Mayo Clinic Proceedings. 2012;87(5):437-42.

114.Grande G, Vanacore N, Maggiore L, Cucumo V, Ghiretti R, Galimberti D, et al.
Physical activity reduces the risk of dementia in mild cognitive impairment subjects: a
cohort study. Journal Of Alzheimer's Disease: JAD. 2014;39(4):833-9.
115.Zschucke E, Gaudlitz K, Strohle A. Exercise and Physical Activity in Mental
Disorders: Clinical and Experimental Evidence. Journal of Preventive Medicine &
Public Health. 2013 2013/01/30;46(Suppl 1):S12-S21.

116.Doi T, Makizako H, Shimada H, Tsutsumimoto K, Hotta R, Nakakubo S, et al.
Objectively measured physical activity, brain atrophy, and white matter lesions in
older adults with mild cognitive impairment. Experimental Gerontology. 2015;62:1-6.
117.Makizako H, Liu-Ambrose T, Shimada H, Doi T, Park H, Tsutsumimoto K, et al.
Moderate-intensity physical activity, hippocampal volume, and memory in older
adults with mild cognitive impairment. The Journals Of Gerontology Series A,
Biological Sciences And Medical Sciences. 2015;70(4):480-6.

118.de Souto Barreto P, Andrieu S, Payoux P, Demougeot L, Rolland Y, Vellas B.
Physical Activity and Amyloid-p Brain Levels in Elderly Adults with Intact Cognition
and Mild Cognitive Impairment. Journal Of The American Geriatrics Society.
2015;63(8):1634-9.

119.Hu J-P, Guo Y-H, Wang F, Zhao X-P, Zhang Q-H, Song Q-H. Exercise improves
cognitive function in aging patients. International Journal Of Clinical And
Experimental Medicine. 2014;7(10):3144-9.

120.van Uffelen JG, Chinapaw MJ, van Mechelen W, Hopman-Rock M. Walking or
vitamin B for cognition in older adults with mild cognitive impairment? A randomised
controlled trial. British Journal of Sports Medicine. 2008;42(5):344-51.

121.Paterson DH, Jones GR, Rice CL. Ageing and physical activity: evidence to
develop exercise recommendations for older adults. Canadian Journal Of Public
Health = Revue Canadienne De Santé Publique. 2007;98 Suppl 2:569-S108.
122.Gagliardi C, Papa R, Postacchini D, Giuli C. Association between Cognitive
Status and Physical Activity: Study Profile on Baseline Survey of the My Mind

48| Page



Project. International Journal Of Environmental Research And Public Health.
2016;13(6).

123.Craig CL, Russell SJ, Cameron C, Beaulieu A. 1997 Physical activity
benchmarks report. Ottawa Ontario: Fitness and Lifestyle Research Institute.1998.
124 Ecclestone NA, Jones J. International Curriculum Guidelines for Preparing
Physical Activity Instructors of Older Adults, in collaboration with the Aging and Life
Course, World Health Organization. J Aging Phys Act. 2004 Oct;12(4):467-79.
125.Rejeski WJ, Brawley LR. Functional Health: Innovations in Research on
Physical Activity with Older Adults. Medicine & Science in Sports & Exercise.
2006;38(1):93-9.

126.Tudor-Locke C, Jones GR, Myers AM, Paterson DH, Ecclestone NA.
Contribution of Structured Exercise Class Participation and Informal Walking for
Exercise to Daily Physical Activity in Community-Dwelling Older Adults. Research
Quarterly for Exercise and Sport. 2002;73(3):350-6.

127.van der Bij A. Effectiveness of physical activity interventions for older adults a
review. American Journal of Preventive Medicine. 2002;22(2):120-33.

128.Dunn AL. Comparison of Lifestyle and Structured Interventions to Increase
Physical Activity and Cardiorespiratory Fitness. JAMA. 1999;281(4):327.

129.Jiang X, Cooper J, Porter MM, Ready AE. Adoption of Canada's Physical
Activity Guide and Handbook for Older Adults: Impact on Functional Fitness and
Energy Expenditure. Canadian Journal of Applied Physiology. 2004;29(4):395-410.
130.Estabrooks PA, Carron AV. Group cohesion in older adult exercisers: prediction
and intervention effects. Journal of behavioral medicine. 1999;22(6):575-88.
131.Teri L, Logsdon RG, McCurry SM. Exercise interventions for dementia and
cognitive impairment: the Seattle Protocols. The Journal Of Nutrition, Health &
Aging. 2008;12(6):391-4.

132.Logsdon RG, McCurry SM, Teri L. Evidence-Based Interventions to Improve
Quiality of Life for Individuals With Dementia. Alzheimers Care Today. 2008;8(4):309-
20.

133.Moran M, J VC, R H-L, E C, B D, P P. Understanding the relationships between
the physical environment and physical activity in older adults: a systematic review of
gualitative studies. International Journal of Behavioral Nutrition and Physical Activity.
2014;11:79.

134.Cerin E, Nathan A, van Cauwenberg J, Barnett DW, Barnett A. The
neighbourhood physical environment and active travel in older adults: a systematic
review and meta-analysis. International Journal of Behavioral Nutrition & Physical
Activity. 2017;14:1-23.

135.Cerin E, Lee KY, Barnett A, Sit CH, Cheung MC, Chan WM. Objectively-
measured neighborhood environments and leisure-time physical activity in Chinese
urban elders. Preventive Medicine. 2013;56(1):86-9.

136.AIHW. Exploring the aged care use of older people from culturally and
linguistically diverse backgrounds: a feasibility study. Working paper 1. In: (AIHW)
AloHaW, editor. Canberra. 2016.

137.FECCA. Review of Australian Research on Older People from Culturally and
Linguistically Diverse Backgrounds. Deakin ACT. 2015.

138.Pourhoseingholi MA, Baghestani AR, Vahedi M. How to control confounding
effects by statistical analysis. Gastroenterology & Hepatology from Bed to Bench.
2012;5(2):79-83.

139.Ford I, Norrie J. Pragmatic trials. The New England Journal of Medicine. 2016;
5:454.

49| Page



140.Reis RS, Salvo D, Ogilvie D, Lambert EV, Goenka S, Brownson RC. Scaling up
physical activity interventions worldwide: stepping up to larger and smarter
approaches to get people moving. Lancet. 2016;388(10051):1337-48.

141.Winblad B, Amouyel P, Andrieu S, Ballard C, Brayne C, Brodaty H, et al.
Defeating Alzheimer's disease and other dementias: a priority for European science
and society. Lancet Neurology. 2016;15(5):455-532.

142.Brodaty H, Sachdev F, Singh MAF, Valenzuela M, Andrews G, Anstey K, et al.
Maintain your brain. Sydney Australia. 2018; Available

from: http://www.maintainyourbrain.org/meet-our-investigators.htmil.

143.Kastner M, Bhattacharyya O, Hayden L, Makarski J, Estey E, Durocher L, et al.
Guideline uptake is influenced by six implementability domains for creating and
communicating guidelines: a realist review. Journal of Clinical Epidemiology.
2015;68(5):498-5009.

50|Page


http://www.maintainyourbrain.org/meet-our-investigators.html

Appendix 1: Project team members

Expertise/lknowledge/s

Team members Credentials Kills Affiliation
Prof Nicola .. . .
Lautenschlager MD, FRANZCP Cognitive health, mental | AUPOA, University of

(Project chair)

health, psychiatry

Melbourne

Prof Kaarin Anstey

PhD, BA (Hons)

Psychology, cognitive
health and decline,
public health and
epidemiology

CRAHW, Australian
National University

Prof Keith Hill

PhD, Grad. Dip. Physio.
(Neuro), B. App. Sc.

Physiotherapy, exercise
prescription, guideline

School of Physiotherapy
and Exercise Science,

(Physio) development Curtin University
General Practice Discipline of General
Prof Dimity Pond PhD ' Practice, University of

guideline development

Newcastle

A/Prof Kay Cox

PhD, MPE, BEd, Dip PE

Exercise physiology,
physical activity
promotion

School of Medicine,
University of
Western Australia

A/Prof Kathryn Ellis

PhD, BAppSc (Hons),
BAppSc, GradDipPsychAdv

Ageing cognition
neuroscience, mental
health, cognitive health

AUPOA, University of
Melbourne

A/Prof Briony Dow

Psycho-social aspects

(advisory panel BSW, MA, PhD f ) ial K NARI
chair) of ageing, social wor
Dr Diane Hosking PhD Psychology, cognitive CRAHW, Australian

ageing

National University

Dr Terence Chong

MBBS, MPsychiatry, MBA,
RANZCP Cert. Old Age
Psych

Psychiatry

AUPOA, University of
Melbourne

Public health aspects of

PhD, ; . .
Dr Emily You MSocMedHealthServMgmt, health an.d ageing, AUPOA, University of
systematic review Melbourne
BPubMedMgmt
methodology
Dr Eleanor Curran MBBS BMedSc MPM Psychiatry AUPOA, University of

FRANZCP Cert Psych Old

Melbourne

Dr Elizabeth Cyarto

PhD, MSc, BSc (Hons Kin)

Healthy ageing and
physical activity

Bolton Clarke Research
Institute, NARI

Ms Jennifer
Southam

BSc (Human Movement);
Grad Dip Ed; Grad Dip
Health Ed; BBSc, BAppSc
(Psychology) (Hons)

Physical activity and
cognition in older adults

AUPOA, University of
Melbourne

Note: AUPOA: Academic Unit for Psychiatry of Old Age; CRAHW: Centre for Research on Ageing,
Health & Wellbeing; NARI: National Ageing Research Institute; RDNS: Royal District Nursing Service

51|Page




Appendix 2. Advisory panel members (external reviewers)

Organisation Representative Type
Western Australlar_l Department of Ms Kirsty Martin Policy maker
Sport and Recreation
Victorian Department of Health Ms Diane Calleja, Ms Sarah .

. Policy maker
and Human Services Yallop

Verona Lea, Lora Yeung,
Glenn Staunton, Sheila Harris,

Consumer representatives Ray Dawson, Jean Hendy and Consumer
Robyn Whiteley

Melbourne Health Dr Dina LoGiudice Geriatrician

AUPOA, The University of Ms Alissa Westphal Occup_atlonal

Melbourne therapist

Centre for Research in Ageing and

Cognitive Health, University of Prof Linda Clare Academic

Exeter

Faculty of Medicine, The Chinese Prof Linda C.W. Lam Academic

University of Hong Kong

Dornsife College of Letters, Arts
and Sciences, University of Prof Laura D. Baker Academic
Southern California

Aging, Mobility, and Cognitive
Neuroscience Laboratory, The Prof Teresa Liu-Ambrose Academic
University of British Columbia

Institute for Health and Ageing,

Australian Catholic University Prof Ester Cerin Academic

Wicking Dementia Research and
Education Centre, University of Dr Maree Farrow Academic
Tasmania

NHMRC partnership Centre on
Dealing with Cognitive and
Related Functional Decline in Prof Susan Kurrle Academic
Older People/ The university of
Sydney

Note: the seven consumer representatives only reviewed the lay version guidelines

rather than this guidelines document.
Organisation of the advisory panel

Organisation of the advisory panel commenced in August 2016. The panel Chair,
A/Prof Dow, sent an invitation letter to the potential panel members in October 2016.
Information provided in the letter included the project background and team
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members. All advisory panel members confirmed their participation before the end of
May 2017.

The advisory panel consisted of policy makers, consumers, health professionals, and
academics with expertise of cognitive health, mental health and/or physical activity.
They were independent from the project team and were not involved in any aspects
of the development of our guidelines. It should be noted that the Chair of the
advisory panel, A/Prof Dow, was part of the project team and participated in the

development of the guidelines.
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