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Opportunities for enhancing brain
health across the lifespan

Alan J. Gow

SUMMARY

As we age, there are characteristic changes in our
thinking, reasoning and memory skills (referred to
as cognitive ageing). However, variation between
people in the timing and degree of change experi-
enced suggests that a range of factors determine
individual cognitive ageing trajectories. This narra-
tive review considers some of the lifestyle factors
that might promote (or harm) cognitive health.
The focus on lifestyle factors is because these
are potentially modifiable by individuals or may
be the targets of behavioural or societal interven-
tions. To support that, the review briefly considers
people’s beliefs and attitudes about cognitive age-
ing; the nature and timing of cognitive changes
across the lifespan; and the genetic contributions
to cognitive ability level and change. In introducing
potentially modifiable determinants, a framing that
draws evidence derived from epidemiological
studies of dementia is provided, before an over-
view of lifestyle and behavioural predictors of cog-
nitive health, including education and occupation,
diet and activity.

LEARNING OBJECTIVES

After reading this article you will be able to:

¢ Understand the broad cognitive changes asso-
ciated with age and why a focus on the life-
span may be beneficial;

* Appreciate how individual variation in cognitive
change across the lifespan supports multiple
factors (genetic and environmental) as
determinants;

* Acknowledge that no single factor is likely to be
critical and that an approach highlighting many
small effects is required.

KEYWORDS

Education and training; brain health; cognitive
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In a UK-wide survey of adults aged 40 and older,
more than 70% of respondents were somewhat or
very concerned about their cognitive health declin-
ing (referred to as changes in ‘thinking skills’
throughout the public survey). Although they
expressed high levels of concern, there was cause
for optimism as over 90% believed that maintaining
or improving cognitive health was possible (Gow
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2018; Vaportzis 2018), suggesting an openness to
positive brain health messaging. That said, over
40% of respondents reported either being unsure
or that they did not know the factors associated
with cognitive health (see Box 1 for more on the
‘What Keeps You Sharp? survey). Given that popu-
lations are ageing and that cognitive health is a
growing concern for many (Jessen 2020), it is
important to support accurate and clear brain
health messages for adults throughout mid-life and
old age.

This narrative review will explore some of the life-
style and behavioural factors associated with cogni-
tive ability and change, including those that might
slow, reduce or delay decline or act as risk factors
that predict poorer outcomes. In doing so, the
focus is on ‘normal’ cognitive ageing; that is, the
general and characteristic age-related changes in
thinking, memory and reasoning skills (Hertzog
2008). For those in the clinical sphere, it might be
asked why that is necessary or beneficial. It is
important to note that the current attention to cogni-
tive ageing versus dementia is not to diminish the
experiences of those living with, or caring for
people living with, dementia, and the impact that
has on health and social care provision more
broadly. Rather, this narrative review is proposed
as a companion to those considerations. The preva-
lence of dementia is estimated at about 7.1% of
adults, or 1 in every 14, over the age of 65 in the
UK (Alzheimer’s Society 2014); even with no
change in this (although there have been indications
of prevalence stabilising or even reducing slightly in
some high-income countries), the absolute numbers
are predicted to rise as a result of demographic
ageing trends. It is therefore important to highlight
opportunities for proactive and preventive strategies
that might reduce the risk of dementia or, more
broadly, promote brain health across the lifespan.
A brief overview of cognitive ageing versus dementia
is outlined in Box 2.

Overview of cognitive ageing
Cognitive abilities
Throughout this narrative review, the term cognitive

ageing will be used to refer to changes in thinking,
memory and reasoning skills ‘as a process of
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BOX 1 What Keeps You Sharp?

Opportunities for enhancing brain health across the lifespan

What Keeps You Sharp? was a nationwide survey of beliefs
about, and understanding of, cognitive ageing in the UK. The
survey was based on similar work in the USA and elsewhere,
for example the brain health surveys conducted by AARP
(Skufca 2015; Mehegan 2017a, 2017b).

In brief, the What Keeps You Sharp? survey was completed by
3300 people across the UK aged between 40 and 98 years in
late 2016 to early 2017. The intention was to explore aware-
ness of the cognitive changes we might experience with age
and, importantly, the factors people identified as potentially
beneficial. The findings were to be used to support public
engagement activities related to cognitive ageing, provide
useful information for cognitive ageing researchers in terms of
public understanding of the area, and support the development
of brain health messages.

A range of findings have been reported from the survey,
including, for example, the qualitative responses to the

BOX 2 Cognitive ageing and dementia

question ‘What would be one piece of advice you would give
to someone to maintain or improve their thinking skills with
age?’. Three main themes were suggested in the analysis,
specifically: keeping fit and healthy in mind and body; staying
engaged with the world around you; and attitudes to prevent
decline (Niechcial 2019).

An accessible report from the survey for use by older people,
their families, community groups, the third sector and practi-
tioners is available (Gow 2018). Elements of the survey were
also used to create a ‘How well do you know your brain?" quiz
on Age UK's Staying Sharp webpage (www.ageuk.org.uk/
information-advice/health-wellbeing/mind-body/staying-
sharp/how-well-do-you-know-your-brain/), providing an
accessible route into their more specific information and
advice on brain health. Those interested in the survey,
including access to the data, can contact the author.

When changes in thinking skills with age are discussed, for
many people the term dementia comes to mind. In conversa-
tions or media reporting, dementia is often used as a synonym
for what to expect as we get older. However, dementia is not a
normal part of ageing. Dementia is a broad collection of
symptoms characterised by problems with memory and other
thinking and reasoning skills, and those problems mean that
performing day-to-day tasks becomes more difficult. Dementia
is caused by damage to the structure of the brain and the
impact that has on its functions. That damage is caused by a
range of diseases and the most common cause of dementia is
Alzheimer's disease.

But dementia and ‘normal’ cognitive ageing are different. We
might all experience some changes in our cognitive abilities as
we age, but those are not necessarily the result of a disease
process. For example, problems with short-term memory are
common in dementia and in a real-life scenario this might be

gradual, ongoing, yet highly variable changes in cog-
nitive functions that occur as people get older’
(Blazer 2015, p. 2). As Blazer et al continue,
‘Cognitive aging is a lifelong process. It is not a
disease or a quantifiable level of function’.
Discussion of cognitive abilities, and the age-
related changes in them, encompasses a range of
skills, from verbal and numerical abilities, attention
and processing speed to reasoning and problem-
solving, and the various aspects of memory, includ-
ing working, semantic and episodic memory. The
specifics of those are beyond the scope of this narra-
tive review but good overviews are available
(Gutchess 2020).
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‘Forgetting the names of close friends or family, or forgetting
recent events — for example, visitors you had that day’. There
can also be memory lapses with normal ageing, but these
might be more likely to be ‘Sometimes forgetting people’s
names or appointments, but remembering them later’.
Similarly, language problems are seen in dementia, such as
‘Having frequent problems finding the right word or frequently
referring to objects as “that thing™, while normal ageing might
be more like ‘Having a bit of trouble finding the right word
sometimes’.

Some good resources outlining differences between cognitive
ageing and dementia are available on the Alzheimer’s
Society's ‘Normal ageing versus dementia” webpage (from
which these examples are taken), at www.alzheimers.org.uk/
about-dementia/symptoms-and-diagnosis/how-dementia-pro-
gresses/normal-ageing-vs-dementia.

In terms of the range of thinking skills, however,
a consistent finding replicated across hundreds
of studies is that performance on measures of
these are positively correlated, referred to as the
positive manifold (Tucker-Drob 2019a). That is,
someone who generally performs well at one type
of task will likely perform well at others; note
though, that this is ‘generally’ and ‘likely’, as dif-
ferent abilities have different intercorrelations,
which allows the structure of broad cognitive
domains to be defined. Although the structure of
cognitive abilities has been debated, there is
broad consensus of there being shared variance
across diverse abilities, perhaps accounting for
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about 40%, as well as domain-specific variance
(Carroll 1993).

What goes when?

Although being defined broadly for current pur-
poses, it is important to note that the trajectory of
cognitive ageing varies by ability (Hedden 2004,
Hertzog 2008). The question of when cognitive
decline might become apparent is of central import-
ance but is not necessarily simple to answer.
Processing speed, for example, is suggested to
peak in the early 20s and decline gradually across
the remainder of the lifespan. That relatively early
peak and decline is atypical, as many skills continue
to develop through mid-life (Hedden 2004; Blazer
2015). A useful distinction is often made between
fluid and crystallised abilities. Fluid abilities are
often defined as being more age sensitive and there-
fore decline earlier, perhaps indicating a biologically
limited aspect of brain function (Hedden 2004;
Tucker-Drob 2019a). Crystallised abilities, so
named to engender a sense of their fixedness, are
more resistant to age-related changes and continue
to develop through mid-life and into old age, with
vocabulary or semantic knowledge often cited as
exemplars of such age-resistant abilities (Hedden
2004; Blazer 2015).

In addition, it is often discussed how much of the
age-related change in cognitive abilities is due to
shared variance across domains and how much is
specific. A recent meta-analysis suggested that
about 60% of the variance in cognitive change was
shared, directing attention towards the mechanisms
that might underly this ‘general factor of cognitive
aging’ (Tucker-Drob 2019b), while simultaneously
highlighting that some changes are specific to cogni-
tive domains.

It is important to clarify that, when discussing
cognitive changes with age, these are ‘average’
changes observed in studies of many hundreds, or
indeed thousands, of participants. While we might
all experience these changes, their extent and
timing are variable. Indeed, it is the existence of
this person-to-person variation that supports
attempts to identify the potential determinants of
cognitive ability level and change. Figure 1 illus-
trates that variation with four hypothetical people
and ‘cognition’ as a broad term. The shading sug-
gests a general area of opportunity; that is, across
the lifespan we might have the potential to be per-
forming better or worse at any given age depending
on the influence of a range of factors. In the illustra-
tion, all four people start at the same level, but their
patterns of cognitive development vary from early
adulthood through mid-life and into old age.
Person A, for example, appears to show continued
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development for a given individual, along with four
developmental curves (A, B, C, & D) indicating
specific possible outcomes. Each possible curve
starts from the same functional level at age 20, with
different trajectories resulting as a function of
interactions among behavioral, environmental, and
genetic factors that permit vertical movement within
the zone at different points in the life span” (Hertzog
2008). Reproduced with permission from SAGE
Publications.

growth through mid-life, perhaps as the result of
the opportunities presented by pursuing higher edu-
cation followed by a mentally challenging occupa-
tion. Person C, meanwhile, appears to be declining
slightly more than average from their 20s onwards,
before a stabilisation in their 60s, perhaps as a
result of retirement from a less challenging occupa-
tion followed bytaking up some new post-retirement
opportunities (Hertzog 2008). A consideration of
some of the lifestyle and behavioural factors that
might determine better or poorer trajectories forms
the basis of the second half of this review.

Genes versus lifestyle

Before exploring the determinants of cognitive
ageing, and specifically potentially malleable deter-
minants, it is useful to summarise the extent to
which genetic factors might account for individual
variation in cognitive ability level and change.
Studies have estimated the heritability of cognitive
ability to increase from around 20% in early child-
hood to 60% in adulthood (perhaps being as high
as 80% in old age) (Plomin 2015). Although there
is clearly a genetic component, research over the
past decade using genome-wide association techni-
ques has suggested that cognitive ability, as with
many other traits, is ‘highly polygenic’ (Davies
2011). Or rather, that many thousands of genetic
variants each make very small contributions: the
‘largest effect sizes of associations are very small
indeed [...] If the largest effect sizes are so small,
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the smallest effect sizes must be infinitesimal’
(Plomin 2015). Even consortia combining results
from over 50 000 participants have accounted for
just under 30% of the variance in general cognitive
ability, suggesting ever larger samples will be
required to identify ever smaller contributions
(Davies 2015).

In discussing genetic contributions, it is important
to distinguish between predicting individual vari-
ability in cognitive ability level versus change over
time. In one study with measures of cognitive
ability across the lifespan, for example, it was sug-
gested that genetic factors might account for about
25% of the variability in cognitive change from child-
hood (age 11) to later life (age 70) (Deary 2012); the
counterpoint, therefore, was that environmental
factors might account for the larger proportion of
the variability in cognitive change across the life-
span. In terms of changes during old age, research
with the same sample did not find associations
between polygdenic scores and cognitive change
from age 70 to 79 (Ritchie 2020). More recently in
another longitudinal sample, researchers suggested
that a polygenic risk score for late-onset
Alzheimer’s disease was associated with 25-year
change in cognitive ability, although partly con-
founding mid-life and later-life changes, given the
nature of the sample (Kauppi 2020).

Understanding the extent of the genetic contribu-
tion provides a useful focus: how much of cognitive
ability level or change might we be able to influence,
or rather, what is our target? In summarising briefly,
then:

e QOur cognitive abilities develop and change across
the lifespan, including age-related changes in old
age;

e The timing and extent of these changes vary by
the type of ability;

e People also vary in the extent of age-related
change they experience (and indeed the peak
they might reach earlier in the lifespan);

e DPerson-to-person variation directs attention
towards identifying the genetic and environmen-
tal determinants, with some evidence suggesting
a stronger environmental contribution to lifetime
cognitive change;

¢ And that directs attention towards ‘what keeps us
sharp?’.

No magic bullet

Before discussing specific lifestyle factors, it is useful
to consider a framing proposed by Corley et al
(2018). In summarising findings from a long-term
study of ageing where a number of factors have
been identified as potential predictors of cognitive
ability level and/or change, the authors proposed
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considering these in terms of ‘marginal gains’. The
marginal gains approach highlights that each indi-
vidual predictor might account for a small (or
indeed very small) proportion of variance and that
these contributions may not be independent.

As Corley et al (2018) express it, the concept of
marginal gains, often used in business and sports
performance, therefore proposes that ‘if you
improve in every variable (or lifestyle factor)
underpinning or influencing your performance (in
our case, cognitive abilities) by just 1% or so,
then, cumulatively, you get a significant improve-
ment, or an “aggregate of marginal gains™. To
refer back to Fig. 1, rather than education, occupa-
tion or any other single factor accounting for the
divergence in the four hypothetical trajectories,
many dozens of factors and their interactions are
likely involved.

Reverse causation

Although it is unlikely that any single lifestyle or
behavioural factor is critical, there is one factor
that accounts for a large proportion of the variance
in cognitive ability in later life: earlier cognitive
ability. There is a high degree of stability in cognitive
ability across the lifespan. Not only that, but earlier
cognitive ability is itself a predictor of many beha-
viours of interest throughout life. This leads to the
issue of reverse causation. As an example, people
reporting more participation in mentally engaging
activity generally have higher cognitive ability, the
suggestion often being that it is their engagement
that has supported the development of their better
cognitive abilities, helped maintain those or pro-
tected against age-associated decline. However,
people who were more cognitively able to begin
with are also those who become more active
adults. Once that has been taken into account, the
association between activity and cognitive ability
in later life might be reduced or removed entirely
(Gow 2012).

This issue of reverse causation obscures the search
for predictors of cognitive ageing, but very few
studies are able to account for this, partly as a
result of not having cognitive data from across the
lifespan (Bielak 2010; Gow 2012). In considering
lifestyle factors that might be beneficial, we must
be mindful that the associations reported are pos-
sibly overestimates. That provides further support
for the suggestion that approaches to promoting
brain health should be framed in terms of marginal
gains (Corley 2018): small changes across a
number of factors are likely to minimise the risk of,
for example, making changes to just one factor
where the results supporting that were particularly
confounded by reverse causation.
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Modifiable risk factors for dementia

In focusing on cognitive ageing, it is important to
acknowledge that many of the risk or protective
factors may be the same as those for dementia.
The underlying pathways resulting in dementia are
varied, and a Lancet review (Livingston 2017)
explored the population attributable fraction
(PAF) associated with a range of potentially modifi-
able risk factors (‘the percentage reduction in new
cases over a given time if a particular risk factor
were completely eliminated’). The report suggested
that nine factors individually account for the PAF,
ranging from 0.8% (obesity) to 9.1% (hearing loss),
or rather ‘around 35% of dementia is attributable
to a combination of the following nine risk factors:
education to a maximum of age 11-12 years,
midlife hypertension, midlife obesity, hearing loss,
late-life depression, diabetes, physical inactivity,
smoking, and social isolation’. To provide some
comparison for those figures for the modifiable
factors, the authors suggested that if the e4 allele
of apolipoprotein E (APOE) was no longer present,
that could represent a 7% decrease in dementia inci-
dence (Livingston 2017). The review was recently
updated, adding three further modifiable risk
factors: excessive alcohol consumption, traumatic
brain injury and air pollution (Livingston 2020).
In total, it was estimated that the updated 12 risk
factors might account for 40% of dementia cases
globally.

A meta-analysis focusing on Alzheimer’s disease
considered the evidence for 104 modifiable lifestyle
factors and 11 interventions, classified according
to the quality of the evidence and strength of recom-
mendation (Yu 2020). Similar to previous reviews
(Winblad 2016; Livingston 2017, 2020), the
authors proposed a multifactorial approach to risk
reduction. They identified 21 evidence-based sug-
gestions; 19 of these were classified as ‘strong sug-
gestions’, 9 of which were rated with Level A
evidence (evidence was rated as Level A, (strong),
B (weaker) or C (weak); Yu 2020). These are illu-
strated in Fig. 2, showing the relative point in the
lifespan that those factors may be most relevant.

Considering both the full lifespan and a broad
range of factors is therefore critical (Barnes 2011,
‘Winblad 2016; Livingston 2017; Yu 2020). For
example, Barnes and Yaffe (2011) estimated that,
if the prevalence of seven risk factors (diabetes,
mid-life hypertension, mid-life obesity, smoking,
depression, cognitive inactivity or low educational
attainment, and physical inactivity) were 10%
lower, there would be as many as 1.1 million fewer
people with Alzheimer’s disease worldwide.

Being able to quantify the potential to reduce the
incidence of dementia from these reviews of

https://doi.org/10.1192/bja.2021.26 Published online by Cambridge University Press

numerous, large epidemiological studies offers opti-
mism for the future. It is important to be clear,
however, that this relates to population-level rather
than individual risk.

What do people think promotes cognitive
health?

Before closing this narrative review with a summary
of some of the lifestyle and behavioural factors asso-
ciated with cognitive ageing, it is useful to consider
what people believe might be beneficial. In the UK-
wide survey referred to earlier (Box 1), respondents
were provided with a list of activities that might
commonly be expected to protect or promote brain
health (although ranging in the robustness of the evi-
dence that exists). Of those, the top five factors
selected as beneficial were having a purpose, eating
a healthy diet, mental challenge, good sleep and
physical activity (Vaportzis 2018). Interestingly,
however, while respondents reported engaging in a
number of these activities regularly, this was rarely
for the purposes of promoting brain health.

Brain-healthy lifestyles

The final section of this review considers a limited
selection of the lifestyle and behavioural factors
that might be relevant to cognitive ability and
change across the lifespan. The factors considered
are not exhaustive, and indeed, as discussed earlier
with reference to ‘marginal gains’ (Corley 2018),
no factor should be considered in isolation or as
being given precedence. For each factor considered,
a recent review(s) is briefly summarised, with indi-
vidual studies providing additional context where
appropriate.

Education

Education is associated with higher cognitive per-
formance, but the effect of education as a determin-
ant of cognitive ageing trajectories has been less
clear (Seblova 2020). A recent review suggested
that education might increase cognitive ability,
reported as an increase of 1-5 IQ points per add-
itional year of education (Ritchie 2018).
Interestingly, the benefit of education was suggested
as persisting across the lifespan, supported by a
review by Chapko et al (2018) in which education
was one of the few consistently reported determi-
nants of cognitive reserve.

There is less certainty about whether education
modifies the rate of cognitive change in old age.
The most recent meta-analysis described educa-
tion as having a negligible effect on cognitive
ageing, such that ‘the association of education
with change is at least 12 times smaller than the
corresponding association with level’ (Seblova
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2020). That is not to say that education is not rele-
vant to cognitive health in old age: as it would be
considered one of the factors that support develop-
ment across the lifespan, education’s role may be in
providing a higher starting point from which later
change might occur (Chapko 2018; Ritchie 2018;
Seblova 2020).

Occupational complexity

The complexity of one’s occupation is often consid-
ered as a potential determinant of later cognitive
ability level and change. It is, however, important
to reiterate that occupational complexity is likely
to be an outcome of earlier ability, education and a
range of other social determinants. That said, the
complexity of work with people and data might be
associated with cognitive ability level after control-
ling for those factors (Smart 2014). However,
studies that have followed participants through the
retirement transition have noted that any benefit of
occupational complexity may be lost post-retire-
ment (Finkel 2009). That is, continued engagement
might be important in terms of maintaining any cog-
nitive benefits observed.
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Chapko et al (2018) suggested that the impact of
occupation might best be described as inconsistent,
perhaps as a result of the differential effects before
and after retirement. For example, some studies
have provided support for occupational complexity
being protective against decline (Andel 2015),
whereas others have not (Finkel 2009). That is not
necessarily suggestive that higher complexity is a
predictor of decline per se, but rather that those
who have achieved a higher level of ability as a
result of their occupational engagement may
appear to experience faster change once that stimu-
lation is withdrawn (Hyun 2019).

Smoking

Among the lifestyle factors consistently cited as
being harmful to cognitive abilities is smoking.
That said, a meta-analysis reported that the effect
on cognitive decline was not significant (Peters
2008), whereas an earlier review reported greater
decline in smokers (Anstey 2007). Although
smoking status may not be associated with the rate
of decline, more recently reported in Deal et al
(2020), that is not to say that smoking is not
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BOX 3 Brain-health messages

The Global Council on Brain Health (GCBH; www.aarp.org/
health/brain-health/global-council-on-brain-health/) is an
international collaboration, founded by AARP in the USA in
partnership with Age UK. The GCBH brings together groups of
‘issue experts' on factors relevant to brain health to distil the
evidence and produce accessible reports. Each report provides
an overview of the literature (although these are not intended
as systematic reviews), including the knowns and unknowns,
and where possible makes recommendations for older people,
community organisations, policymakers, clinicians and practi-
tioners. Each report is also accompanied by a 1-page info-
graphic to support dissemination of the key messages.

harmful to cognitive health. If, for example, there is a
consistent association between smoking and a lower
level of cognitive ability in later life, those who
smoke will be declining from that lower starting point.

Diet

In terms of diet, it is common to see studies reporting
specific nutrients as being beneficial for brain health.
However, there are often inconsistencies in the find-
ings reported, specifically between observational
versus randomised controlled trials, and it would
be difficult to produce a detailed list of recommenda-
tions from hundreds of individually considered
nutrients. It is therefore useful, of course, that indi-
vidual nutrients exist within the context of more
easily understandable dietary patterns, and it is
increasingly common to consider dietary patterns
versus the ‘reductionist approach’ (Jennings 2020).
Similar to the ‘marginal gains’ argument for lifestyle
factors more generally, individual nutrients may
make only small, and not necessarily independent,
contributions; any potential benefit likely derives
from their cumulative influence within particular
dietary patterns (and then again, diet is one poten-
tially protective factor among many).

‘Whole-diet approaches have often considered the
Mediterranean diet or combinations of that with
other diets specifically designed to reduce hyperten-
sion, for example. A review suggested that those
most closely adhering to a Mediterranean diet were
less likely to develop an incident cognitive disorder
(Wu 2017), with one study estimating that each
extra point adherence to the Mediterranean diet
was associated with about 1.7 years fewer years of
cognitive ageing (Shannon 2019). Jennings et al
(2020) also highlighted that dietary patterns
provide better targets for intervention than specific
components.

Dietary supplements have also come under scru-
tiny as potentially beneficial for brain health.
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Over 5 years, the GCBH has produced 10 reports covering a
range of potential determinants of brain health, including
physical activity, social connections, sleep, nutrition and heart
health. All GCBH reports and infographics are available at
www.aarp.org/health/brain-health/global-council-on-brain-
health/resource-library/ and they provide useful material for
communication with the public. For example, Age UK include a
link to the GCBH reports from their Staying Sharp webpage
(www.ageuk.org.uk/information-advice/health-wellbeing/
mind-body/staying-sharp/) and base many of their recom-
mendations on that work.

However, a report from the Global Council on
Brain Health (Box 3) suggested, among other state-
ments, that it was not possible to ‘endorse any ingre-
dient, product or supplement formulation
specifically for brain health, unless your health
care provider has identified that you have a specific
nutrient deficiency’.

Mental, social and physical leisure activities

In considering lifestyle and behavioural factors asso-
ciated with cognitive health, engagement in mental,
social and physical leisure activities is commonly
proposed as beneficial (Hertzog 2008; Bielak
2010). Mental engagement is sometimes considered
a key factor, even being framed in the adage ‘use it or
lose it’. Briefly, that encapsulates the sense that the
deployment of cognitive abilities in completing men-
tally stimulating activities (or indeed educational or
occupational pursuits) is what builds cognitive cap-
acity or reduces decline. That said, the specifically-
mentally challenging aspects may be more prone to
confounding by reverse causation (Gow 2012). In
general, however, it is often reported that more
active individuals have a higher level of cognitive
ability and a reduced rate of change (Hertzog
2008), although the latter aspect is less consistently
supported.

Intervention studies have been employed to
address some of those inconsistencies, but also to
explore the potential causal pathways between a
change in some aspect of activity and changes in cog-
nitive ability. In reviewing ‘real-world’ interven-
tions, it was suggested that benefits were clearest
from physical activity, and more so for the cognitive
abilities sensitive to age-related decline (Vaportzis
2019). In a more recent review combining leisure
activity and other psychosocial aspects, it was sug-
gested that ‘an evidence-based intervention strategy
to improve global cognition, memory and executive
functioning would be a group therapy carried out for
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4 months or more, promoting regular (at least
weekly) activity, involving aerobic or resistance
exercise, with a cognitively demanding and/or cre-
ative component’ (Whitty 2020).

There are, however, specific difficulties in provid-
ing summaries, given the diverse nature of activities
and interventions considered. Direct comparisons,
and therefore meta-analyses, are often challenging.

Studies of lifestyle or activity-based interventions
are few, owing to the complexity of running them,
but there is a large literature on cognitive training
paradigms (often commonly referred to as brain
training). Targeted cognitive training has been
reported as beneficial; that is, people show improve-
ment on the specific tasks trained. However, there
remains debate, and controversy, in the field regard-
ing what that means, both theoretically and indeed
practically (Simons 2016). In conducting their
review, Simons et al (2016) noted that methodo-
logical limitations restrict the utility of many
studies. Furthermore, the Global Council on Brain
Health (Box 3) offer the following careful statement:

‘Most commercial products marketed as “brain
games” are not what the GCBH means when discuss-
ing the benefits of cognitive training. If people play a
“brain game,” they may get better at that game, but
improvements in game performance have not yet
been shown to convincingly result in improvements
in people’s daily cognitive abilities. There is insuffi-
cient evidence that improvements in game perform-
ance will improve people’s overall functioning in
everyday life. For example, we do not have evidence
establishing that getting better at playing Sudoku
will help you manage your finances any better’
(Global Council on Brain Health 2017, p. 4).

Brain games may be fun for many, but, as sug-
gested by the Global Council on Brain Health
report, the weak or non-existent evidence for their
benefits limits broader recommendations for them.

Conclusions

That there is variation in cognitive ageing suggests a
range of factors determine this. In exploring life-
styles and behaviours associated with cognitive
health, it is important to reiterate that the factors
considered in this narrative review are not intended
to be exhaustive or complete (further factors might
have included sleep, social connections versus isola-
tion or loneliness, alcohol, etc.). Many of the points
discussed, however, are relevant to those other
aspects of lifestyle — how confounded might the evi-
dence be by reverse causation? — and even when con-
sistent associations are reported, these are likely to
be small and part of a network of factors that
protect or harm the ageing brain.

As with many such summaries, therefore, it is not
(and should not) be possible to end with a short list
of easy tips. The detailed overview provided by Yu
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et al (2020) does, however, provide the most recent
framework across a range of factors (summarised
in Fig. 2), and although generated in the context of
Alzheimer’s disease it is applicable to cognitive
health more broadly. Indeed, the life-course
framing of Fig. 2 and the Lancet reviews
(Livingston 2017, 2020) highlight an important
point. Although dementia might be diagnosed in
later life, the disease processes may have been
active for 20 or 30 years. Given the stage the
disease will have reached to enable a diagnosis,
efforts are best directed towards prevention. And
not only prevention per se, but the building of cap-
acity in early adulthood and throughout mid-life.
According to Livingston et al (2020), being able to
eliminate the 12 risk factors identified from across
the life course could result in a reduction of global
dementia cases by 40%. Although it is never too
early to start promoting brain health, it is also
likely that positive and proactive changes at any
age can be worthwhile. Or rather ‘It is never too
early and never too late in the life course for demen-
tia prevention’ (Livingston 2020).

As has been highlighted throughout, the combin-
ing of multiple recommendations is probably the
best approach to delay the onset of Alzheimer’s
disease (Yu 2020) or to promote cognitive and
brain health (Corley 2018). Although that may
appear more difficult in one respect — targeting
many factors instead of one or a few — it perhaps
offers a greater chance of success. People appear to
be open to the opportunities for maintaining and
improving thinking skills with age. The advice
may need to be very clearly about making multiple
small changes (but that are all manageable) rather
than trying to make singular and perhaps less feas-
ible changes. Although we cannot yet conclude
that they will be beneficial on an individual basis,
making these changes is not likely to cause harm
(as long as the usual considerations for safety and
appropriateness are taken into account in becoming
a bit more physically active or changing some aspect
of diet, for example). It may be that cognitive health
across the lifespan is about slow and steady.
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2 Different cognitive abilities develop and
change at different times and rates, but it
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variance in change across domains. In
terms of cognitive change, this shared vari-
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determinant of cognitive ability or change,
reverse causation:

considers the stability of cognitive ability across
the lifespan

might reduce or remove certain reported asso-
ciations between lifestyle and cognitive ability
is difficult to consider as studies often do not
have measures across time

acknowledges that early ability predicts a range
of lifestyle and behaviours across the lifespan
all of the above.
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