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Physical activity for cognitive health:
what advice can we give to older adults
with subjective cognitive decline and
mild cognitive impairment?

Nicola T. Lautenschlager, MD; Kay L. Cox, PhD; Kathryn A. Ellis, PhD

Subjective cognitive decline (SCD) and mild cognitive impairment (MCI) are common conditions in older age and
are associated with an increased risk of future cognitive decline and dementia. As there is currently no effective
pharmacological treatment available for SCD and MCI, modifiable risk factors for cognitive decline and demen-
tia have received increasing attention in the literature as a focus for clinical trials. Physical activity (PA) is one of
the strongest protective lifestyle factors. This clinical review aims to highlight the accumulating evidence about the
benefits of PA for SCD and MCI. Whilst there is agreement that at least 150 minutes of moderate aerobic PA per week
in combination with additional resistance training is necessary to support brain health in people with SCD and MCI,
future research is required to help inform specific advice on type of exercise, intensity, “dose” and effective strategies

to encourage behavior change.
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Introduction

This clinical research review aims to give an overview of
current evidence whether and how physical activity (PA),
as a protective lifestyle factor, might protect cognition in
older adults who experience either subjective changes to
their cognition (subjective cognitive decline; SCD) and/
or objective changes (mild cognitive impairment; MCI).
Based on the currently available knowledge, we were in-
terested to determine what advice, based primarily on
clinical trials, could be given in clinical settings to those
groups of patients in relation to PA.

Subjective cognitive decline and mild
cognitive impairment in older age

SCD describes a condition where an older person ex-
presses persistent concerns about their cognition with
experiencing a subjective decline in comparison to their
usual baseline cognitive abilities. Individuals with SCD,
when assessed with neuropsychological measures, show
intact performance for age, gender, and education—
that is, their cognition is within normal limits. Various
underlying causes can contribute to the experience of
SCD, such as emerging neurodegenerative diseases or
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other dementia pathologies, cerebrovascular pathology,
mental health or physical health problems, cognitive
changes related to normal aging, personality traits, stress-
ors, medication, and substance use, to name just a few.!
Not surprisingly the prognosis of SCD varies depending
on the underlying causes. Statistically there is a 1.5- to
3-fold increased risk that individuals with SCD will de-
velop MCI or dementia at some stage in the future, but
courses over time are often difficult to predict.? MCI dif-
fers from SCD in that objective cognitive impairment is
present, but not to a level which would
be required for a dementia diagnosis.
For MCI, either the person themself or
someone who knows them well needs
to have noticed cognitive decline, but
activities of daily living are still pre-
served, except for minimal impairment
in more complex activities of daily liv-
ing.* There is still no undisputed inter-
national agreement about the exact criteria for both SCD
and MCI for either research or clinical practice, which
leads to various research criteria being used and makes
comparison of research findings often challenging. For
clinical practice, MCI could be considered as comparable
to the World Health Organization (WHO) International
Classification of Diseases (ICD-10) category of “Mild
cognitive disorder.” In the Diagnostic and Statistic Man-
ual of Mental Disorders (DSM 5) MCI may reflect a di-
agnosis of “mild neurocognitive disorder.** However it
falls even better under the term “cognitive impairment
no dementia” (CIND) as CIND allows for multiple co-
morbidities contributing to the condition, which reflects
better clinical reality.® MCI is often described as a tran-
sitional period between normal cognition and dementia,
but this is more accurate for those cases where MCI oc-
curs due to Alzheimer disease (AD) pathology, now often
called “prodromal AD” or “MCI due to AD.”” Due to the
heterogeneity of underlying causes, a stable presentation
or even reverting back to normal cognition are also pos-
sible outcomes. Meta-analysis data suggest progression
rates to dementia after 3 to 10 years’ follow-up differ de-
pending on the sample, with progression rates in popula-
tion-based studies of 22% and in clinical settings of 39%?*
compared with 1% to 3% in the normal population.®® Due
to the variety of criteria used for classification of SCD
and MCI, exact prevalence rates are difficult to deter-
mine. A recent harmonization effort based on data from

Physical activity
is one of the
strongest protective
lifestyle factors

geographical diverse cohorts lead to suggestions of a MCI
prevalence rate for people of 60 and older of between 6%
and 12%.'° Accurate prevalence rates for SCD are diffi-
cult to determine due to the heterogeneity between stud-
ies in characterizing the condition.!" The United States
Center for Disease Control and Prevention (CDC) used
a random digit dialed telephone survey across 49 States
to assess SCD rates, and found 9.9% in adults aged 64
to 74, increasing to 14.3% in adults aged 75 years and
older, experienced SCD."? Prevalence rates were higher
in a recent Chinese study of 2689 par-
ticipants, with SCD observed in 18.8%
of adults aged 60 to 80 years." Clearly,
the prevalence of SCD is higher than of
MCI, and both are more common than
dementia. It is estimated that 47 million
people live with dementia around the
globe and that this number will increase
to 47.7 million by 2030 and 131.5 mil-
lion by 2050."* These estimated increases in prevalence
rates reflect primarily the increases in population lon-
gevity seen around the world, but these estimates might
need to be adjusted given a number of recent publications
demonstrating lower incidence rates than expected.'” The
most common cause of dementia is AD, however there
are many causes and the older a person is when develop-
ing dementia, the more likely that a mix of pathologies
is responsible.'®* Whilst estimates of the economic cost of
dementia are frequently reported, this is much less clear
for SCD and MCI. Increased health care utilization and
health care costs have been reported for people with SCD
and MCI or those who are one year away from their de-
mentia diagnosis."!” As is the case for dementia, MCI is
associated with lower levels of PA and an increased risk
of balance and mobility problems as well as falls.?0-

With the current global knowledge base, effective de-
mentia prevention is not yet a reality. Whilst this might
change at some stage in the future, for example via ad-
vances in pharmacological research, in the meantime
there is an increasing call to focus on potentially pro-
tective lifestyle factors to reduce the risk of cognitive
decline and dementia in the aging population,? including
in people with SCD and MCI. One of the strongest pro-
tective lifestyle factors is PA and it has been estimated
that targeting physical inactivity could contribute to de-
laying or preventing a third of all dementia cases.'®
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Physical inactivity in older age

In many countries, the main contributors to the burden of
morbidity and mortality are changing, with noncommu-
nicable diseases (NCD), such as type 2 diabetes, cardio-
vascular, and neurodegenerative diseases, becoming more
relevant compared with infectious diseases.”> Physical
inactivity is frequently a significant contributing compo-
nent in the development of NCD and is currently estimated
to be the fourth leading risk factor for global mortality.?°

PA can be defined as “any movement by skeletal muscles
that leads to energy expenditure.” Sub-groups of PA can
be grouped under occupational, household, conditioning,
and sports. Exercise in this context is targeted PA, which
has the aim to improve or maintain physical fitness.?’ For
this review we will focus on the subcategories of acrobic
exercise and resistance training, as they have demon-
strated cognitive benefits for these clinical groups.

Not surprisingly, older people are often more sedentary
than younger adults. Recent systematic reviews demon-
strated that sedentary lifestyle is associated with poorer
cardiovascular and cognitive health and faster decline of
cognitive performance.’®* However, the intensity of PA,
especially when it comes to potential cognitive benefits,
plays an important role. For example, whilst walking is
one of the most popular ways for older adults to perform
PA, many people reduce their walking speed with increas-
ing age. A large Canadian longitudinal study with 2876
older adults aged 70 to 79 years reported recently that a
slowing down of walking speed in individuals predicted
future decline in PA and this finding was independent of
baseline physical health. Furthermore, reduced walking
speed in older age has been associated with an increased
risk of future cognitive impairment and mortality.’*3!

Physical activity trials in subjective cognitive
decline and mild cognitive impairment

Most clinical trials with aerobic PA interventions for par-
ticipants with SCD or MCI have an intervention duration
of 6 months with a few offering 12 months or longer.33*
Trials demonstrating significant benefits for cognition
usually aimed for at least 150 minutes PA/week, but
lower doses (120 and 90 minutes/week) were also report-
ed.*3 The intervention intensity was either moderate or

vigorous which was frequently defined as a percentage
of maximum heart rate, heart rate reserve, or oxygen up-
take (VO, max). Although still less commonly conduct-
ed, there are now trials with resistance training reporting
cognitive benefits. Resistance training occurred at least
twice a week over a 6-month intervention duration.?-7-%

Significant benefits for global cognition, for example mea-
sured with the Clinical Dementia Rating Scale (CDR),
the Mini Mental State Examination Test (MMSE), or
the Alzheimer’s Discase Assessment Scale-cognitive
subscale (ADAS-Cog), have been reported in the ma-
jority of PA intervention trials,-*! with only a few neg-
ative exceptions.”* These findings were confirmed in
a recent meta-analysis of 11 randomized controlled tri-
als (RCT) of aerobic PA in MCL* Benefits in global
cognition were also reported in trials employing multi-
modal intervention where aerobic PA and resistance train-
ing were combined,”*” or for specific exercises like tai
chi*®* or handball.*® Results for executive functions were
more inconsistent, with reported benefits®”38434%51 byt
also frequent negative findings.’>4*448 The same applied
to memory functions, with positive33740:454849 a5 well as
negative’> 33734151 results. The previously mentioned
meta-analysis by Zheng et al also reported small benefits
for the memory domain.*

Biomarker evidence

The last decade has seen a paradigm shift towards bio-
marker-based definitions of AD that have supported in-
tervention and observational research in PA and other do-
mains. The National Institute of Ageing and Alzheimer’s
Association research framework (NIA-AA framework),
first introduced in 2011, defines AD based on underlying
pathology (eg, p amyloid deposition, pathologic tau, and
neurodegeneration) rather than clinical consequences of
the disease.’? Jack and colleagues have further refined
biomarker classification of AD by introducing the A/T/N
classification scheme that provides a biomarker category
agnostic to the temporal ordering of mechanisms under-
lying AD pathogenesis but characteristic of an individ-
ual’s current biomarker AD status across the three key
AD biomarkers: “A” (Amyloid-p; PET or CSF), “T” (CSF
phospho tau, or tau PET), and “N,” (biomarkers of neu-
rodegeneration or neuronal injury, ie, [18F]-fluorodeoxy-
glucose—PET, structural MRI, or CSF total tau).”* These
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biomarker paradigms enable research to examine effects
of interventions such as PA on the underlying biological
causes of AD dementia.

Whilst there is a wealth of publications exploring bio-
marker evidence to determine the underlying mecha-
nisms how PA protects brain health in animal models
and healthy people, much fewer papers have reported
this in SCD and MCI. The most commonly used bio-
marker to date is structural and functional MRI. In a
Canadian RCT with 86 female participants diagnosed
with MCI, a 6-month resistance training intervention re-
sulted in increased activation in three strategic cortical
regions (right frontal pole, right occipital-fusiform gy-
rus, and right lingiual gyrus) while performing an as-
sociative memory task.’” In the Australian SMART trial
with 100 participants with MCI, 6 months of progressive
resistance training was associated with improved global
cognition, a reduced progression of white matter lesions
on MRI as well as positive gray matter changes in the
posterior cingulate.’ Finally, in a Canadian RCT with 70
older adults with mild vascular cognitive impairment a
6-month aerobic PA intervention improved global cogni-
tive function measured with the ADAS-Cog, physical fit-
ness measured with the 6-min walking test, and diastolic
blood pressure compared with usual care with education,
were observed.* In a substudy of this trial, employing
functional MRI, reduced activation was reported in the
PA group compared with the control group in the left
lateral occipital cortex as well as the right superior tem-
poral gyrus which indicates an improvement of neural
efficiency.” These trial results are supported by cross-
sectional evidence in MCI where PA was associated with
greater hippocampal volume and fewer cerebrovascular
pathology.’®>” Other studies reported increases in brain
derived neurotropic factor (BDNF), reduction in inflam-
matory markers (TNF-a and 11-6), and improved insulin
sensitivity or cortisol regulation.’’3-* Whilst these find-
ings support interesting hypotheses about the underlying
mechanisms how PA might impact on cognitive health in
people with MCI, future replications of findings in larger
studies are needed.

Strategies for clinical advice

When aiming to suggest behavior change in a clinical
setting in relation to lifestyle factors such as PA, it is
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important to reflect on the potential enablers and barriers
for behavior change in this specific population. Whilst
there is a healthy body of literature when it comes to PA
for older adults in general, much less is known in relation
to SCD and MCI specifically. Individuals with SCD and
MCI have been reported more frequently than healthy
older adults of experiencing loss of self-confidence, re-
duced well-being, and increased perceived stress lev-
els.3361:%2 These findings suggest that many older adults
with SCD and MCI might experience more barriers due
to their more vulnerable mental health and potentially
reduced resilience. There are examples in the literature
where studies adapted motivational strategies used with
people with dementia for individuals with MCI. These
strategies included adapting the communication style
when explaining the PA, providing written handouts,
use of behavioral strategies, including pleasurable ac-
tivities, involving a family member or friend in the ac-
tivities, etc.*? Other suggestions included, for example,
individual tailoring of the PA program to adjust for cog-
nitive impairment, incorporating more social interaction,
carefully considering safety issues, allowing for longer
learning periods with more feedback and the use of video
recording and music, use of multimodal memory aids,
increased interpersonal support with a focus on super-
vision, and encouragement. Qualitative research in the
form of focus groups demonstrated that depending on
the degree of the cognitive impairment as well as gender
and personality, preference when considering PA could
differ quite significantly.® The response to PA interven-
tions may differ with gender, with men compared with
women observed to achieve 14% higher adherence to a
6-month predominantly walking program® whereas in a
structured lifestyle intervention women adhered better
than men.* Liu-Ambrose et al highlighted in a recent
review that in general, gender factors in PA are highly
under-researched, and more specifically when exploring
the efficacy of exercise in relation to biological sex.%

Most of the PA interventions to date have been super-
vised, group, or center-based® with few utilizing a home-
based approach,’*** however the uptake and adherence
to the PA has been good with similar results for both
approaches. Lam et al noted from a systematic review
of exercise training and physical function in individu-
als with cognitive impairment and dementia that not
all studies report adverse events and in those that have
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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/week, or vigorous intensity for at least a total of
90 minutes/week. This recommendation is in addition to inciden-
tal light intensity activities of daily living.

Recommendation 2: In addition to aerobic PA (as outlined in rec-
ommendation 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 continuing incidental activities that
help with strength.

Recommendation 3: Older adults with MCI or SCD should en-
gage 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 with older adults without MCI or SCD.

Recommendation 4: PA and exercise should be individually tai-
lored, 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 health care professional for
advice before undertaking PA and exercise.

Box 1. PA guidelines recommendations for people with SCD and MCI.
MCI, mild cognitive impairment; SCD, subjective cognitive decline.

reported adverse events these are low in number and gen-
erally not related to participation in the PA program, con-
cluding that overall participation in exercise training can
be done safely.® If clinicians have concerns about their
patient’s lower body strength, mobility, lack of cardio-
vascular fitness or if they have identified patients who
are at increased risk of falls then programs where expert
supervision (for example exercise physiologists or phys-
iotherapist) or fitness leaders trained in managing PA for
seniors can be recommended. Center and group-based
programs also have the advantage of providing social
contact which can often be a potent motivating factor in
encouraging participation. Home-based or independent
exercise has other advantages for some such as conve-
nience of time and place, low cost, and reduced transport
issues. In order for PA to have an impact on brain health
the PA needs to be of the amount, frequency, and inten-
sity in line with the PA guidelines (Box 1) and patients
need to be motivated firstly to initiate a PA program
and maintain it in the long term. The patient should be
encouraged to find an activity that they enjoy and have
the physical capacity to perform, one that is accessible
and they have the financial means to participate in, has
a graded progression, allowing for short and long-term

goals and where they receive encouragement and regular
feedback from significant others. The significant others
can be family, friends, peers, other PA participants, PA
trainers, and health professionals including clinicians.

The authors of this review recently contributed to an in-
ternational and multidisciplinary effort to produce the
first PA guidelines for people with SCD and MCL.¢’ These
guidelines reviewed the specific evidence on PA for peo-
ple with SCD and MCI in the literature and adapted the
existing Canadian Physical Activity Guidelines for Old-
er Adults®® according to the methodology outlined by
the Guideline Adaptation Resource Toolkit (ADAPTE)
and the Appraisal of Guidelines for Research Evaluation
(AGREE II). This led to four reccommendations (Box ).

These guidelines were developed with the hope that cli-
nicians of various backgrounds who engage with people
with SCD and MCI might find them useful when trying
to communicate the benefits of PA. A short lay version
of the guidelines was specifically developed for the con-
sumer and could function as a starting point to talk about
the topic PA or as a reminder and motivator.

While there is now evidence that PA supports health in
SCD and MCI, PA is only one component of a healthy
lifestyle. A number of large multimodal intervention
trials that include PA have been undertaken worldwide,
including the worldwide FINGER network based on the
Finnish Geriatric Intervention Study to Prevent Cogni-
tive Impairment and Disability (FINGER trial, www.
fingers.com), the French Multidomain Alzheimer Pre-
ventive Trial (MAPT), the Netherlands Prevention of
Dementia by Intensive Vascular Care (preDIVA trial),
the European Healthy Ageing Through Internet Coun-
selling in the Elderly (HATICE), and the Australian
Maintain Your Brain (MY B) study.®”' Such large-scale
multi-modal intervention trials in populations at risk of
dementia provide exciting opportunities to examine the
utility of health lifestyle interventions that could be im-
plemented at the population level to decrease dementia
risk. However further research into strategies, particu-
larly those employing behavioral change theories and
practices to enhance the uptake and maintenance of PA
in this target group, is needed for the potential of PA to
have an impact on reducing the risk of cognitive decline
and dementia is to be fully realized.
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Conclusion

Whilst this area of research is still in its infancy, the ac-
cumulating evidence about the benefits of PA for SCD
and MCI starts to appear in clinical recommendations
and practice guidelines. Two examples are the clinical
review in JAMA by Langa and Levine which gives di-
alogue examples on how to counsel patients with MCI
on protective behaviors, such as exercise,”” the other is
the practice guideline update for MCI from the Ameri-
can Academy of Neurology, which suggests that, despite
limited evidence, exercise is likely to provide benefit in
MCI.”> When advising patients with MCI on the protec-
tive lifestyle factors for brain health, might they bene-
fit from a personalized medicine approach? Barha et al

promote, in their recent review paper, the need for per-
sonalizing exercise recommendations when it comes to
brain health.” Many more research avenues need to be
explored before we can be certain which type of exercise,
at what level of intensity is best suited for each patient
with MCI. However knowledge has advanced to a degree
where some basic information on the cognitive benefits
of PA can be communicated to patients with MCI in clin-
ical settings and the recently released PA guidelines for
people with SCD and MCI® should assist with this. B
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