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ARTICLE INFO ABSTRACT

Keywords: Non-pharmacological preventive strategies to delay cognitive decline have become the focus of recent
COgniti\{e decline research. This review aims to discuss evidence supporting the use of physical and cognitive activity to
Dementia . reduce the risk of cognitive decline and dementia in later life. Both strategies are associated with better
Eﬁ;}?&:rmacomgml cognitive hea.lt.h in older adults. This positivg f:ffeFt seems strqnger for middle_—aged and old.e_r adult§ v_vith
Ageing normal cognition and less clear when cognitive impairment is present. Physical and cognitive activities

have been linked to indirect and direct biological factors affecting brain health. Future research will
need to explore details about type, intensity, duration and combination of interventions. An important
aim is standardization between studies, as well as evidence of improved clinical outcomes and cost-
effectiveness. Identifying strategies that succeed at sustaining improved lifestyle is necessary, and the
use of modern technology could play a crucial role in this regard. In the meantime advice on physical and
cognitive activities should be included when health advice is given to middle-aged and older adults.
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are convinced that this is not an utopian dream, but a real-
istic goal that should be pursued [1]. Several large-scale trials
designed to prevent dementia are currently under way, and their
results should contribute to guide future policy and practice. Exam-
ples include the Finnish Geriatric Intervention Study to Prevent
Cognitive Impairment and Disability (FINGER) [2], Multidomain
Alzheimer Prevention study (MAPT) [3] and Prevention of Demen-
tia by Intensive Vascular Care (preDIVA) [4].
—_— o . i Many publications on this topic have highlighted current knowl-
* Corresponding author at: Academic Unit for Psychiatry of Old Age, St. George’s edge gaps. Durine this phase of limited evidence and in the absence
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Tel.: +61 3 98160485. of effective pharmacological strategies to prevent dementia, a
E-mail address: nicolatl@unimelb.edu.au (N.T. Lautenschlager). timely question is: what role do non-pharmacological strategies

1. Introduction

Prevention of dementia has become a priority in many countries.
Although we currently lack compelling evidence from clinical tri-
als demonstrating that the clinical syndrome dementia can in
fact be prevented by targeted strategies, many opinion leaders
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0378-5122/© 2014 Published by Elsevier Ireland Ltd.


dx.doi.org/10.1016/j.maturitas.2014.07.012
http://www.sciencedirect.com/science/journal/03785122
http://www.elsevier.com/locate/maturitas
http://crossmark.crossref.org/dialog/?doi=10.1016/j.maturitas.2014.07.012&domain=pdf
mailto:nicolatl@unimelb.edu.au
dx.doi.org/10.1016/j.maturitas.2014.07.012

N.T. Lautenschlager et al. / Maturitas 79 (2014) 170-173 171

potentially play to support cognitive health in middle and older age
with the more modest aim to delay rather than to prevent cogni-
tive decline? By delaying cognitive decline by some years, many
older individuals may reach the end of their natural lifespan before
crossing the dementia threshold.

With professional and social media increasingly interested on
topics related to cognitive decline and dementia, it is not surprising
that medical and allied health clinicians in various settings, such as
primary care, memory clinics, or other specialist and allied health
clinics, are consulted about effective prevention strategies. This
increased interest in the general population is a unique opportunity
to build cognitive health literacy and encourage healthy lifestyle
behaviour. This may be particularly important in middle aged com-
munity members as this seems to be a time period when modifiable
risk factors increase the risk of cognitive decline in older age [5-7].
In parallel to this, health care providers are increasingly making the
clinical judgement that giving information on this topic should be
part of their recommendations and management plans.

The objective of this narrative review is to present targeted
information derived from recent review publications on non-
pharmacological strategies that could be used for informing middle
aged and older individuals about how to better protect their cog-
nitive health. For this review we have focused on physical and
cognitive activities as two of the most significant protective factors
[8].

2. Methods

Aliterature search was conducted for recent review publications
(2004-2014) using the databases MEDLINE, PsycINFO, PubMed and
Google Scholar. Search terms included prevention of dementia,
cognitive decline, dementia, exercise, physical activity, motor activ-
ity, physical exertion, physical fitness, cognitive activity, cognitive
stimulation, cognitive rehabilitation and cognitive training. The
search was limited to humans, English language and aged. Refer-
ences listed in articles, including those published prior to 2004 were
also followed up, if relevant for this review.

3. Results
3.1. Physical activity (PA)

Historical documents from China and Greece reveal that physi-
cal activity (PA) has been promoted as an integral part of a healthy
lifestyle since ancient times. In the late nineteenth and early twen-
tieth century early epidemiological studies reported a physical
activity-related risk reduction for mortality and cardiovascular
events [9]. PA can be defined as any body movement that results in
increased energy expenditure. Most guidelines, including those for
older adults, recommend at least 30 min of moderate-intensity PA
on a minimum of 5 days/week [10]. There is a substantial body of
evidence demonstrating that regular PA can reduce the risk of var-
ious medical conditions, such as cardiovascular disease, diabetes
mellitus and depression. As all three of those conditions have been
identified as important risk factors for dementia and Alzheimer’s
disease (AD) [8], one common hypothesis is that delayed cogni-
tive decline could be achieved with PA [11-17]. Additionally PA is
associated with decreased risk of cerebrovascular disease [18,19],
which has been reported in many publications as increasing the
risk of cognitive decline often via complex interactions with other
underlying brain pathologies [20].

Based on systematic reviews and meta-analysis on risk factors
for dementia and Alzheimer’s disease (AD) published between 2005
and 2011, Barnes and Yaffe calculated the proportion of cases of AD
that could be prevented if relevant risk factors could be eliminated.

For PA they estimated that approximately 13% of AD cases could be
attributed to physical inactivity [8]. One of the systematic reviews
incorporated in this calculation was based on 16 prospective stud-
iesand included 163,797 non-demented participants of which 3219
developed dementia at follow-up. The relative risks for the highest
compared with lowest level of PA reported in this review were 0.72
(95% CI=1.16-1.67) for dementia and 0.55 (95% CI=0.36-0.84) for
AD [21]. Other reviews, systematic and non-systematic, including
those focusing on randomized controlled trials (RCTs) with non-
demented participants, are consistent with these positive findings
[22-27] including other dementia types such as vascular dementia
[28]. However some reviews have reported mixed results [29-31].

There are fewer reviews in the literature investigating the
potential cognitive benefits of PA for older adults who either have
subjective memory complaints or do already experience some
objective cognitive impairment, as for example mild cognitive
impairment (MCI) in the absence of dementia. As the number of
PA studies for this population is still limited and these reviews
use either disparate inclusion criteria or mixed clinical samples,
reported results are less consistent [32-35]. A number of studies
have reported significant cognitive benefits mainly in the areas
of attention, executive functions and memory [36-41], however,
others have been negative [33,42,43].

3.2. Cognitive activity (CA)

The term cognitive activity (CA) should not be limited to cog-
nitively stimulating leisure activities in middle and old age, but
should also include cognitive activities in the context of life long
learning, employment and volunteer work. Unemployment or
underemployment in middle age is associated with an increased
risk of cognitive decline in old age and intellectually stimulat-
ing work environments have been reported as showing protective
potential [44-46].

Barnes and Yaffe [8] estimated that approximately 19% of AD
cases could be attributed to cognitive inactivity or low educa-
tional attainment. This estimation was based on two systematic
reviews and meta-analyses. The first publication included 22
longitudinal studies investigating various brain reserve markers
(higher education, occupational attainment, intelligence and men-
tally stimulating leisure activities) in a total of 21,456 participants
of whom 1733 developed dementia at follow-up and reported
combined OR of 0.54 (95% CI=0.49-0.59) [47]. The second paper
included 13 cohort and six case-control studies investigating the
association between low education and dementia or AD. The
reported relative risks were 1.59 (95% CI=1.26-2.01) for dementia
and 1.80 (95% Cl=1.43-2.27) for AD [48].

Until recently, review papers investigating whether cognitive
rehabilitation targeting memory could be of benefit for individuals
with MCI were negative with only a very limited number of origi-
nal studies available in the literature [49]. Most reviews published
since then, however, have reported benefits [50]. For CA, in the con-
text of secondary prevention interventions, a common typology is
to distinguish the sub-groups cognitive stimulation (CS), cognitive
training (CT) and cognitive rehabilitation (CR). CS aims to enhance
cognitive and social functions, CT offers practising to improve spe-
cific tasks and CR focuses on improving everyday functioning. In a
recent systematic review investigating the benefits for CS, CT and
CR for participants with MCI or mild dementia, 11 out of 18 included
studies using CS demonstrated significant improvements in cogni-
tive function [51]. Only nine publications investigated whether the
interventions had any impact on activities of daily living (ADLs) and
no significant treatment differences were identified. A further 13
studies using CT and CR were reviewed and seven studies observed
significant cognitive improvements. Benefits for ADLs were only
found in one trial with MCI [52]. Additionally clinical significance
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of the interventions was investigated with an approach similar to
drug trial protocols. Only one trial with CS [53] and one trial with
CT/CR [52] involving individuals with MCI demonstrated clinical
significance. A recent study reviewed 11 RCTs of cognitive train-
ing interventions for people with mild to moderate dementia [49].
The quality of the trials was low to moderate and no effects were
found on patient outcomes. One high quality trial found a positive
effect on caregiver outcomes and improved activities of daily living
in patients with dementia [54].

4. Conclusions

With the increasing number of systematic and non-systematic
reviews investigating the potential benefits of PA and CA, the evi-
dence is mounting that both these non-pharmacological strategies
are associated with better cognitive health outcomes for older
adults. This finding is stronger for participants with normal cog-
nition and less clear for participants with subjective cognitive
complaints or mild cognitive impairment. Research with animal
models and, more recently, research with humans have produced
a growing body of evidence about potential underlying biological
mechanisms explaining the protective effects of PA and CA on brain
health. For PA, indirect effects on the body such as risk reduction
of vascular and metabolic disease and mitigation of the negative
effects from chronic stress, oxidation and inflammation have been
described [55]. For both PA and CA additional direct effects on the
brain, such as increased neurogenesis, enhanced brain plasticity
and reduced build up of AD specific amyloid load, have been sug-
gested [55-58].

This research field, especially when it comes to randomized
controlled trials, is still in its infancy and, not surprisingly, there
are many unanswered questions. Next to the challenge that future
trials should aim to optimize methods with better standardiza-
tion for inclusion criteria, interventions and outcome variables,
more emphasis must be given to clinical significance, person-
centred approaches and health economic evaluation to generate
meaningful evidence relevant to future guidelines, policies and
community programmes [51]. For both, PA and CA, more evidence
needs to be gathered to compare different types, durations and
intensities of interventions. This is required for the development of
clinical practice guidelines and recommendations for specific sub-
populations. Aerobic exercise and resistance training seem to be
the most effective types of PA for protecting cognitive health and
the intensity should be at least moderate. Durations of 6 months
and longer are more effective than shorter durations [26]. General
PA guidelines to improve health outcomes for older adults sug-
gest a combination of different types of PA, but it is unclear if this
would also increase the benefits for cognitive health. Combining
PA and CA interventions should be investigated in future trials, but
selection of the control intervention needs to be carefully consid-
ered to avoid contamination by social engagement factors [59,60].
Long term follow-up of RCTs should be conducted where feasi-
ble to learn more about which cognitive areas show the highest
long term benefits from targeted interventions. For example in the
recent publication of the 10 year follow-up of the cognitive training
ACTIVE trial with healthy older community members, reasoning
and speed showed long term benefits whereas memory did not
[61]. In parallel to these challenges, more research is needed to
determine which strategies are most effective at motivating mid-
dle aged and older individuals to tackle behaviour change and to
successfully maintain those changes [62]. The rapidly increasing
use of computers and Internet by seniors offers unprecedented
opportunities to use modern information and communication tech-
nology in combination with smart consumer electronics for the
delivery, guidance, monitoring and reinforcement of CA and PA.
The advantages of these novel technologies include overcoming of

geographical or mobility-related barriers, high level of individual-
ization, immediate feedback to participants, online monitoring and
incorporation of behavioural strategies to ensure continued inter-
est and programme retention [63,64|. Additionally attitudes about
ageing are considered to have an important influence on cognitive
health outcomes, and the hypothesis that individuals with nega-
tive attitudes are less motivated to contemplate behaviour change
needs to be investigated further [65]. Should this hypothesis be con-
firmed, future research would need to investigate whether targeted
educational programmes can significantly improve attitudes about
ageing. More specifically, attitudes and preferences of middle aged
and older individuals in relation to PA and CA to support cognitive
health need to be taken into account when translating targeted
non-pharmacological interventions into the community environ-
ment. A recent qualitative study determined via structured focus
groups with older adults with normal cognition, memory com-
plaints, MCI or mild dementia that depending on the clinical group
preferences varied significantly. Healthier groups emphasized the
need to feel challenged by the programme, whereas those with
cognitive impairment focussed more on safety and accessibility
[66]. Practical recommendation by health care providers to mid-
dle aged and older community members with or without MCI who
contemplate anincrease in PA and CA should start with giving infor-
mation, including current knowledge limitations, tailored to the
personal situation and medical history. Potential barriers preven-
ting behavioural changes should be explored, highlighting the need
for safety and pointing out suitable guidelines. Most importantly,
this topic needs to be revisited at each subsequent appointment, as
individuals often need time and repetition of information to move
towards contemplating and attempting behaviour change [26]. A
future ideal scenario is that educating community members about
positive behaviour to support cognitive health is as commonly and
regularly attempted as promoting strategies to protect cardio- and
cerebrovascular health.
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