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Towards consensus: The role of memory services in
addressing modifiable risk factors for early Alzheimer’s
disease and mild cognitive impairment

While there is greater understanding of the pathophysiology of
Alzheimer’s disease (AD), the underlying causative factors have not yet
been fully uncovered. Causation is likely to be multifactorial - age and
genetics certainly are implicated. Medical conditions, such as stroke,
diabetes and hypertension, may also contribute to an increased risk

of developing AD.” More recently, increasing evidence has emerged
that modifiable risk factors appear to have a significant role to play.
These include nutrition,? physical exercise,® social engagement,*
cognitive stimulation,® smoking® and alcohol consumption.” In line with
this evidence, the Lancet Commission on Dementia urges healthcare
professionals to be ambitious about prevention.® The Commission

says that intervening to manage modifiable risk factors for dementia is
advisable. It states: “We recommend active treatment of hypertension
in middle aged (45-65 years) and older people (aged older than 65
years) without dementia to reduce dementia incidence. Interventions for
other risk factors might have the potential to delay or prevent a third of
dementia cases”.® The NICE Guideline ‘Dementia, disability and frailty in
later life — mid-life approaches to delay or prevent onset’ recommends
promoting a healthy lifestyle to reduce the risk of, or delay the onset of,
disability, dementia and frailty by helping people to:°

e improve their diet

e be more active

e reduce their alcohol consumption

e stop smoking

e Jose weight and maintain a healthy weight if necessary




Background

Approximately 50 million people in the world have dementia, with nearly 10 million
new cases per year."’In the UK, it is estimated that 850,000 people have dementia
and that this will rise to over 1 million by 2025."" Dementia is the leading cause of
mortality in England and Wales, accounting for 12.7% of all registered deaths.'
Alzheimer’s Research UK estimates that Alzheimer’s disease (AD) costs the UK
over £26 billion annually, this being made up of £11.6 billion in informal care,
£10.3 billion in social care and £4.3 billion attributed to health care costs.'

Evidence for modifiable risk factors in dementia' supports the idea that people can
take action to promote brain health and slow cognitive decline — one of the earliest
symptoms of AD.8 Evidence points to the benefit of early intervention.™ In 2014,
the World Dementia Council asked the Alzheimer’s Association to evaluate and
report on the state of the evidence on modifiable risk factors for cognitive decline
and dementia, and a summary of this evaluation was subsequently published

by Baumgart et al. in 2015, in which the authors assert that the addressing of
modifiable risk factors for dementia can no longer just be a matter of academic
discussion but requires action.'® Consistent with this, the Lancet Commission on
Dementia recommends that health professionals be ambitious about prevention,
since estimates suggest that a delay in onset of 1 year could prevent more than

9 million cases of dementia by 2050, and a delay in onset of 5 years could halve
the prevalence of dementia globally.?

Early Alzheimer’s disease and mild cognitive impairment

People with mild cognitive impairment (MCI), and their partners and/or family, notice
deterioration in one or more cognitive domains, including memory, executive function,
attention, language, and visuospatial skills. The deterioration becomes evident over
time, and exceeds that expected for their age and educational background.”

The rate of progression from MCI to dementia is 10% in clinical settings and 5% in
community settings.'® Conversely, a meta-analysis has shown that reversion rates
of 23% and 10% are seen from population and clinical-based studies, respectively,
implying that this is a dynamic diagnosis. Interventions to promote improved health
or cognitive functioning may therefore be very useful at this relatively early stage.®
Patients with MCI or in the early stages of AD might benefit from interventions for
modifiable risk factors,'#202* many of which can be undertaken themselves, once
signposted, without direct medical intervention or supervision.

Adverse events of medications should also be considered. A review published in
2017 showed that patients taking prescription and over-the-counter medications
with significant anticholinergic burden have an increased risk of developing
dementia in older age.?

Other risk factors for developing MCI and AD are similar to those for heart
disease.?” So the mantra “what is good for your heart is good for your brain®
might be a helpful way to remember preventative measures that can be taken to
reduce the risk of developing dementia.




Modifiable risk factors — making a difference

As part of the Memory Services National Accreditation Programme (MSNAP),
memory services are expected to:

offer personalised healthy lifestyle advice, such as advice on healthy eating,
physical activity, reducing alcohol intake and access to smoking cessation
services (standard/criterion 4.2.5)%

provide or signpost/refer on to services that will offer information, advice and
support on dietary interventions to help the person adapt dietary intake to help
achieve full nutritional requirements (standard/criterion 4.2.6)%8

provide information about improving general health, living positively and
maximising quality of life after diagnosis, where appropriate. This could include
using mental exercise, physical activity, dietary advice alongside drug therapy,
maintaining activities, lifestyle management, social engagement, religious and
spiritual needs (standard/criterion 3.8.7.8).28

Modifiable risk factors fall broadly into four areas where there is evidence to
support interventions that may help delay cognitive decline or reduce the risk of
developing AD (see Table 1).

Table 1. Key risk factors associated with developing MCI and AD

Domain Risk factors

Medical Hearing loss,?%®" Diabetes, 623" Hypertension, 6 Obesity, 6%

Dyslipidaemia,'®4%4! Vascular risk,'%35 Anticholinergic
medicines*>°

Psychosocial | Depression, Apathy and anxiety,'¢%:4647 Feelings of loneliness,*®4°

Lack of social interaction and isolation,*® Lack of cognitive
leisure activities®'-%*

Lifestyle Lack of physical activity,5*¢ Smoking,%?25” Alcohol®®-

Nutrition Poor diet, 42124253662 | ack of nutritional precursors and cofactors

for phospholipid membrane formation?+63




1. Medical

Varying levels of evidence exist for links between a number of medical risk factors
(e.g. mid-life hypertension, obesity, mid-life dyslipidaemia, diabetes, anticholinergic
medicines, hearing loss) and cognitive impairment.16:26:31-36,38,42.46,64-66

Hearing loss

Age-related hearing loss is associated with the risk of developing dementia.?®
While the reason for this association is unclear,® emerging evidence from studies
such as the English Longitudinal Study of Ageing (ELSA) suggests that age-related
hearing loss is a possible biomarker and modifiable risk factor for cognitive decline,
cognitive impairment, and dementia.®*3!¢” Additional research and randomised
clinical trials are warranted to examine the effect of treatment on cognition and to
explore possible causal mechanisms underlying this relationship.®!

Mid-life hypertension

Although an association between mid-life hypertension and cognitive decline is at
best inconsistent, a systematic review of meta-analyses, observational studies and
randomised controlled trials found that treatments of hypertension (in particular,
calcium channel blockers and angiotensin system blockers) may reduce the risk of
cognitive decline and dementia.®

Hyperlipidaemia

Research into a possible association between hyperlipidaemia (elevated
cholesterol and/or triglycerides) in mid- and late-life and the risk of dementia has
yielded inconsistent findings, and no association between hyperlipidaemia and
vascular dementia has been found.'®*° Observational studies with patients taking
statins have seemed to show a reduction in risk for dementia, although larger
cohort studies have thus far failed to reproduce these findings.'® Moreover, a
Cochrane review of randomised controlled trials concluded that statins given in
later life to people at risk of vascular disease do not prevent cognitive decline or
dementia.*'

Mid-life obesity

Evaluation of several meta-analyses, reviews and studies found that mid-life
obesity is associated with an increased risk of dementia,® and there is evidence
that obesity in early-to-mid adulthood may have an immediate detrimental impact
on cognitive functioning.® This association may change with age, since being
overweight in later life has been associated with reduced risk of dementia.'®




Diabetes

In 2015, Baumgart et al. stated that evidence has shown a link between lower
cognitive performance and an increase in the risk of dementia among individuals
with diabetes, and that “on balance, the association between diabetes and
dementia appears strong, but not conclusive”.'® Further, they cite a recent meta-
analysis that demonstrated that individuals with MCI and diabetes were more
likely to progress to dementia than individuals with MCI and no diabetes.'®*” Some
evidence suggests diabetes increases dementia risk not only through vascular
pathways but also through the interactions of other biological mechanisms related
to diabetes itself, such as insulin resistance and impaired glucose metabolism.3¢

Anticholinergic burden (ACB)

It is widely acknowledged that anticholinergic medications have a detrimental
impact on cognitive performance and evidence has shown that exposure to strong
anticholinergic drugs is associated with an increased risk of dementia.“>* The
use of polypharmacy in elderly people is high, and many commonly prescribed
drugs have anticholinergic effects, including neuropsychiatric drugs (e.g. tricyclic
antidepressants, antipsychotic agents, antiepileptic drugs, antiparkinsonian
medication) and a range of non-psychoactive drugs (e.g. antihistamines,
antispasmodics, antiulcer agents, bronchodilators, diuretics, corticoids,
cardiovascular medications).** Studies where anticholinergic agents were
administered to young adults produced similar effects to age-related cognitive
decline, affecting memory, name/face recall, psychomotor speed and verbal
reasoning ability.*® Calculating the potential anticholinergic burden in patients can
be easily facilitated by using a recognised ACB Calculator.




2. Psychosocial

Depression and anxiety

The risk of dementia has been found to be increased among individuals with depression,
and there appears to be a link between cognitive decline and symptoms of depression.*”
However, it is not entirely clear whether depression is a risk factor for dementia or
an early indicator of changes associated with the condition.'® In patients with MCl,
depression, anxiety and apathy may be linked to a progression to dementia.®”

A study carried out to investigate potential associations between symptoms of
depression in mid-life and late-life and the risks of dementia, AD and vascular
dementia found that there was an increased risk for dementia in those with mid-life
and late-life depression.“¢ When the incidence of AD and vascular dementia were
examined separately, subjects with late-life depressive symptoms only had a two-
fold increase in AD risk, whereas subjects with both mid-life and late-life symptoms
had more than a three-fold increase in vascular dementia risk.* It was therefore
concluded that depressive symptoms in mid-life or late-life are associated with an
increased risk of developing dementia. Depression that begins in late-life may be
part of the AD prodromal stage, while recurrent depression may be associated with
increased risk of vascular dementia.*

Social engagement and cognitive stimulation

Public Health England reported data from 22 studies, including over 29,000
participants, which demonstrate a 46% lower risk of dementia among people
with high levels of mental activity than those with low mental activity.*° It has
been suggested that being socially active can help reduce the risk of dementia
by improving mood, relieving stress, reducing the risk of depression and reducing
loneliness.?? Other reviews of the evidence suggest no clear link between social
engagement and the risk of dementia, mainly due to the fact that many studies
included cognitive training as part of the design, so this could not be separated
from social engagement for risk reduction.'®

Data from the Health and Retirement Study, which included over 12,000
participants who were followed up for 10 years, demonstrated that loneliness
was associated with a 40% increased risk of dementia, independent of social
isolation.*® These findings support those of other studies reporting that feelings of
loneliness, rather than social isolation, appear to predict dementia onset.*®

Cognitive training

The Alzheimer’s Society has stated that a daily ‘brain workout’ (by doing puzzles,
word searches or crosswords, playing cards or learning something new, such

as another language) can help reduce the risk of dementia.®® Learning to speak

a second language appears to equip the brain with resources that make it more
resilient to diseases such as the dementias.®® A Cochrane review identified many
randomised controlled trials of mental engagement/cognitive training interventions
that have demonstrated improvements in immediate and delayed recall among
those in the treatment group, compared with the control group.5?




3. Lifestyle

Physical activity

People who undertake physical activity have been found to have a lower risk
of dementia than those who do less exercise.®® Physical activity has a range of
health benefits, including contributing to a reduced risk of cardiovascular and
cerebrovascular diseases, diabetes, obesity and hypertension.®®

In a review of the evidence for the benefits of regular exercise, Ahlskog et

al. concluded that “ongoing, moderate-intensity physical exercise should be
considered as a prescription for lowering cognitive risks and slowing cognitive
decline across the age spectrum”.%

In 2017, a large systematic review of studies looking at the link between physical
activity and dementia and its sub-types concluded that physical activity is a
beneficial or an important modifiable risk factor for reducing the risk of AD, all-
cause dementia and cognitive decline, but not vascular dementia.®* Physical
activity is most beneficial for AD, which accounts for about 60-70% of dementia
cases. The results further reveal that moderate physical activity may be enough to
reduce the risk of all-cause dementia.>*

Smoking

Cardiovascular disease, stroke, diabetes, hypertension and hypercholesterolemia
have been individually cited as modifiable risk factors for AD and vascular
dementia.??>%” Since smoking is linked to an increased risk of developing these
conditions, is it prudent to consider smoking a modifiable risk factor for dementia.
Consistent with this, evidence suggests that previous and active smoking is
associated with a significantly increased risk for AD.®

Alcohol

The effect of alcohol intake on the risk of dementia is less clear. Studies suggest
a U-shaped relationship between regular consumption and cognitive function:
frequent heavy consumption decreases cognitive performance, whereas regular
light and moderate consumption may have a protective impact.® Chronic heavy
alcohol consumption can cause thiamine deficiency and lead to Korsakoff’s
syndrome, characterised by symptoms including severe memory loss and
amnesia.5*-*!




4. Nutrition

Diet

Emerging evidence suggests that maintaining a healthy diet can protect against
cognitive decline, possibly due to associated reductions in cardiovascular risk
factors.6269-72 For instance, it has been shown that a higher adherence to the
Mediterranean Diet — broadly described as relatively low in red meat and high in
whole grains, fruits and vegetables — was associated with a lower incidence of
AD.” Similarly, greater adherence to the Dietary Approaches to Stop Hypertension
(DASH) diet was associated with better average cognitive function.® Since
diabetes, pre-diabetes and high ‘normal’ blood glucose levels have also been
linked to neurodegenerative processes,’ diets that limit carbohydrate intake have
also been proposed as a potential preventative tool.”®

Effective dietary interventions can have far-reaching implications for public health,
especially with the growing burden of dementia in an aging population. High-quality
diets, such as the Mediterranean and DASH diets, can be further modified and simplified,
such as in the MIND (Mediterranean-DASH Intervention for Neurodegenerative Delay)
diet, to provide better protection against dementia.”” The MIND diet, for instance,
emphasises the dietary components and servings linked to neuroprotection and
dementia prevention, but promotes lower servings than those specified for the DASH or
Mediterranean diet,”" which can potentially improve adherence.

Nutritional supplementation

There has been a growing interest in recent years in nutritional supplementation as
a way to maintain a ‘healthy brain’ and reduce cognitive decline.® Previous studies
have looked at a range of nutritional factors to modify clinical progression of AD. A
clinical trial carried out in 2010, called VITACOG, studied the effect of high doses
of folic acid, vitamin B6 and vitamin B12 on brain atrophy in patients with mild
memory problems (MCI).”* The results of this study were promising, showing that
the accelerated rate of brain atrophy in elderly subjects with MCI can be slowed by
treatment with homocysteine-lowering B vitamins.” However, the beneficial effect
of B vitamin treatment on brain atrophy was observed only in subjects with high
plasma -3 fatty acids. It also suggested that the beneficial effect of -3 fatty
acids on brain atrophy may be confined to subjects with good B vitamin status.”
Furthermore, the Swedish OmegAD study, involving over 200 patients, which
explored the effects of dietary -3 fatty acid supplementation on cognitive
functions in patients with mild to moderate AD, showed that the administration

of »-3 fatty acid in this patient group did not delay the rate of cognitive decline.
However, positive effects were observed in a small group of patients with mild AD.7®

Standardised extract from the leaves of the Ginkgo biloba tree (EGb761) has

also been explored as a potential nutritional supplement for dementia in clinical
trials.””"® Although this showed some promise in early studies, the evidence overall
is inconsistent. A more recent systematic review and meta-analysis demonstrated
no convincing evidence that Ginkgo biloba extract supplementation in late-life can
prevent the development of dementia.”
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Synaptic loss is an important feature of early AD and the formation of new
synapses is dependent on key nutritional elements that are known to be deficient
in people with AD, such as omega-3 fatty acids, folate and vitamins B12, C and
E,®8" as well as other important micronutrients.®? While the correction of specific
deficiencies is necessary to improve nutritional status, currently there is no
generally applicable evidence to recommend the use of single-agent micronutrient
supplementation at any stage of dementia, or for its prevention.® Conversely,
there is emerging evidence that supplementation with a combination of such
micronutrients may be more promising, consistent with the fact that a deficiency in
any precursor has the potential to be a rate-limiting step in the Kennedy pathway
(involved in neuronal membrane and synapse formation).5® An example of such

a multinutrient combination, which has been tested in the clinical trial setting, is
Fortasyn Connect — a combination of docosahexaenoic acid; eicosapentaenoic
acid; uridine monophosphate; choline; vitamins B12, B6, C, E, and folic acid;
phospholipids; and selenium.® Souvenaid® is a Food for Special Medical Purposes
for the dietary management of patients with early AD, which contains the nutritional
combination Fortasyn Connect. Two previous randomised clinical trials in patients
with mild AD dementia reported that daily intake of Fortasyn Connect for 3 or

6 months improved memory performance.?*?® LipiDiDiet, the first randomised,
controlled, double-blind study in prodromal AD, showed that Fortasyn Connect
had no significant effect on the primary endpoint of cognitive performance using

a neuropsychological test battery over 2 years.?' However, it demonstrated
significant benefit on secondary endpoints, including domains of cognition affected
by AD and hippocampal atrophy.?' It is anticipated that an intervention such as

this would take time to have an effect and would benefit people earlier in their
disease course.® Multinutrient supplementation during early AD, either alone or in
combination with other prevention strategies, warrants further investigation.?
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Consensus recommendations on interventions that can
help reduce risk of MCIl and dementia

Considering the evidence base, and the lack of a strong signal for a single key
factor to target for reducing cognitive decline, dementia and AD, the panel
recommend a multi-domain approach for intervention.

Pragmatic interventions are illustrated below in Box 1: these should be considered
when assessing and advising patients referred into the memory clinic setting.
Information and further resources are provided in Box 2.

Box 1: Interventions that can help reduce risk of MCI and dementia

Medical

e Ensure blood pressure is optimal: <140/90 mmHg

e Ensure body mass index is optimal: 18.5-24.9 kg/m?*

e Ensure cholesterol level is optimal: <5 mmol/I

e Ensure no undiagnosed diabetes or if diabetic ensure control
is optimal for age

* Review medicines and assess for anticholinergic burden

e Ensure hearing is checked

Lifestyle

e Advise and signpost smoking reduction and cessation support

¢ Advise alcohol intake in line with current accepted unit
guidelines: 14 units/week for men and women

e Encourage physical activity and exercise

Psychosocial

e Adequately treat depression and anxiety
e Advise on methods of cognitive training
e Signpost opportunities for increasing social engagement

Nutrition

e Assess patient’s general appearance

e Advise on dietary principles around maintaining general health

e Signpost diets with evidence of benefit, such as
Mediterranean, DASH and MIND

e Signpost evidence-based medical nutritional interventions

*18.5-22.9 kg/m? for adults from South Asia.
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Box 2: Information and further resources

ACB Calculator:
www.ACBcalc.com

Age UK:
www.ageuk.org.uk/information-advice/health-wellbeing/healthy-eating/
healthy-eating-guide/

Alzheimer’s Society:
www.alzheimers.org.uk/info/20010/risk_factors and prevention/737/how_to
reduce your risk of dementia

Alzheimer’s Research:
www.alzheimersresearchuk.org/about-dementia/helpful-information/reducing-

the-risk/

Alzheimer Scotland:
www.alzscot.org/assets/0002/0287/Risk_Reduction leaflet web.pdf

BBC:
www.bbc.co.uk/sport/get-inspired/28307305

Drink aware:
www.drinkaware.co.uk

My Souvenaid:
www.mysouvenaid.co.uk

NHS website:
www.nhs.uk/oneyou/active10/home#ke2jxdbWxxHfv50OH.97

www.nhs.uk/Livewell/smoking/Pages/Gethelp.aspx

www.nhs.uk/smokefree

www.nhs.uk/Livewell/Goodfood/Pages/Healthyeating.aspx

www.nhs.uk/Livewell/alcohol/Pages/Alcoholhome.aspx
www.nhs.uk/oneyou#zUFidt65hseO5BQI.97

Public Health England:
https://www.gov.uk/government/publications/health-matters-midlife-
approaches-to-reduce-dementia-risk/health-matters-midlife-approaches-to-
reduce-dementia-risk

Royal College of Nursing:
https://www.rcn.org.uk/clinical-topics/dementia/understanding-dementia

Walking for Health:
www.walkingforhealth.org.uk

13



Summary of approaches to help address modifiable risk
factors for early AD and MCI
Figure adapted from: Hope K. Br J Nurs. 2020;29(8):460-9%°

Diagnosis of Mild Cognitive Impairment/Signs of Early Alzheimer’s Disease

Review Modifiable Risk Factors

Factors:

Diabetes

Hypertension

Obesity

Dyslipidaemia

Vascular risk
Anticholinergic medicines

Factors:
Depression/apathy/anxiety
Feelings of loneliness

Lack of social interaction
Isolation

Lack of cognitive leisure activities

Factors:

Lack of physical activity
Smoking

Alcohol consumption

Factors:

Lack of nutritional precursors
and cofactors for phospholipid
membrane formation

Poor diet

Patient review:

How is your vascular health?
How is your blood pressure?
How is your weight?

How is your cholesterol?
What medicines do you
currently take?

Notes:

Ensure blood pressure is optimal
(<140/90 mmHg)

Ensure BMI is optimal
(18.5-24.9 kg/m?)*

Ensure cholesterol level is
optimal (<5 mmol/L)

Ensure no undiagnosed
diabetes, or if diabetic ensure
optimal control

Review medicines and assess
for anticholinergic burden
Ensure hearing loss is addressed

Patient review:

How is your mental health?
What is your level of social
activity?

Do you feel you are lonely?
Have you suffered/are you
suffering with your mood and
anxiety?

How often do you read or do
puzzles such as crosswords?

Notes:

Adequately treat depression
and anxiety

Advise on methods of cognitive
training (e.g. doing crosswords,
playing cards, learning another
language)

Signpost opportunities for
increasing social engagement
(e.g. spending more time with
friends and family, volunteering,
joining a club or social group)

Patient review:

How is your lifestyle?

Are you a smoker?

How many units of alcohol do
you drink in a week?

How physically active are you?

Notes:

Advise and signpost smoking
reduction and cessation support
(e.g. NHS Smoke Free)

Advise alcohol intake in line with
currently accepted unit guidelines
(14 units/week for men and women)
Encourage physical activity and
exercise, ideally aiming to
achieve 150 min of physical
activity a week (e.g. taking a
brisk walk, cleaning, gardening,
taking an exercise class)

Patient review:

What medical nutritional
interventions do you take?

How is your diet?

What do you typically eat in a day?
Do you eat fish at least twice/week?
Do you eat pulses regularly?

How much fruit and vegetables
do you eat in a day?

Notes:

Assess patient’s general appearance
Signpost evidence-based medical
nutritional interventions

Advise on dietary principles
around maintaining general health
(e.g. five portions of fruit/
vegetables per day, eating
wholegrain bread/pasta, etc)
Signpost diets with evidence of
benefit (e.g. Mediterranean diet,
DASH diet)

*18.5-22.9 kg/m? for adults from South Asia.
BMI=body mass index; DASH=Dietary Approaches to Stop Hypertension
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