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Diabetes and dementia

The onset of both type 2 diabetes and dementia are strongly age-dependent. The global epidemic of type 2 diabetes and an increase
in life expectancy means that the co-morbidity of diabetes and dementia is becoming increasingly common.! Both type 2 and
type 1 diabetes are associated with cognitive decline, increasing the risk of dementia and hastening its progress compared to those
without diabetes. People with dementia are likely to find managing their diabetes very challenging and, thus, may be at greater risk
of diabetes complications. This At a glance factsheet outlines the relationships between diabetes, cognitive decline and dementia,
and the consequences of dementia for the management of diabetes. An accompanying guide to managing diabetes in people with
dementia can be found here.

The nature and prevalence of dementia Table 1. Underlying causes of dementia.’

® Dementia is a condition characterised by cognitive impairment to

Condition Underlying causes

the degree that it compromises the ability to lead a normal life. It is
Extracellular beta-amyloid plaques;
intracellular neurofibrillary tangles

typically a progressive, irreversible condition. Alzheimer's disease

@ Many areas of cognition can be adversely affected, including memory, (~65% of cases) ST ek R e
attention and concentration; language; planning and organisation;
. .. . . a2 Vascular dementia Impaired blood supply to brain;
problem solving and decision making; and social skills. (25% of cases) atherosclerosis
. (o}

® By the end of 2025, it is estimated that 1 million people in the UK

. . . . . . Lewy body dementia
will have a diagnosis of dementia, and this number is forecast to

R . Build-up of protein deposits in the
(includes Parkinson’s potp P

double over the next 20 years.’ disease dementia) A
® The presentation of dementia will depend on the sub-type. Frontotemporal dementia  Build-up of protein deposits in the
Alzheimer’s disease is the most common form of dementia, (includes Pick’s disease) ~ brain
followed by vascular dementia (7able 1). Other forms of dementia i . . : ) )
] . Huntington’s disease Protein mutation toxic to brain cells
are Lewy body dementia and frontotemporal dementia.
Diabetes as a risk factor for dementia
® Diabetes is associated with an increased risk of cognitive ® Type 1 diabetes is also linked to a higher incidence of
impairment and dementia. dementia, notably when extremes of glycaemia (low or high)
. 9

» People with type 2 diabetes have a 1.5-2.0-times have been experienced.
greater incidence of all-cause dementia compared to the ® In the ACCORD-MIND trial in people with type 2
population without diabetes.® diabetes, higher HbA,_levels were associated with lower

.. . 10 .
» Cognitive decline in older adults with type 2 diabetes cognitive function.”™ Further studies, such as AgeCoDe,
P B 11
proceeds at twice the rate of those without diabetes.” have confirmed this link.

» A recent US study found the prevalence of dementia in > However, the extension of the ACCORD-MIND trial
adults with diabetes to be 13.1% in 65—74-year-olds and showed that intensive glycaemic intervention did not
24.2% in the over-75s.° result in improved cognitive outcomes."”

® The subtypes of dementia most strongly associated with

type 2 diabetes are vascular dementia (2.5-fold increased risk

compared to no diabetes) and Alzheimer’s disease (1.5-fold

increased risk).®
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How does diabetes contribute to cognitive decline?

® Acherosclerotic disease of cerebral arteries contributes to
cognitive decline; this pathology is more pronounced in
people with diabetes.

® Vascular dementia is a relatively more common cause
of dementia in people with diabetes compared to the
population without diabetes.

® Chronic hyperglycaemia generates advanced glycation
end-products (AGEs), with glucose covalently bonding
to proteins and other important molecules, thereby
damaging their function."” Microvascular damage results,
with accompanying inflammatory changes including
acceleration of amyloid plaque formation (affecting

Alzheimer’s disease).

@ Insulin receptors are present in the brain, notably in the
cerebral cortex and the hippocampus, which is central
to memory function. In people with diabetes, insulin
resistance at this local level will compromise glucose
utilisation, drive inflammatory change and damage
neuronal function."

® Neuronal damage can also arise in response to acute
hyperglycaemia. In this situation, there can be a reduction
in cerebral blood flow that exposes cells to oxidative stress
and subsequent molecular damage within cells.”

Hypoglycaemia and dementia

® There is mounting evidence that episodes of hypoglycaemia
lead to cognitive decline and increase the risk of dementia.
The more frequent and severe these episodes, the greater the
risk.’

® Sulfonylureas, meglitinides and insulin are the treatments
most likely to induce hypoglycaemia.

® Intensive insulin therapy, most commonly in the context of
type 1 diabetes, carries the highest risk of hypoglycaemia."

® Dementia itself increases risk of hypoglycaemia for multiple
reasons (see Tuble 2)."'° The ensuing neuroglycopenia can
lead to permanent neuronal dalmage.9

® People with dementia, and elderly people in general, are at

greater risk of medication-induced hypoglycaemia and of

more serious consequences from this — see 7able 3.

Depression, diabetes and dementia
® Depression is a risk factor for dementia.

® People with type 2 diabetes are more prone to depression
than those without diabetes.®

® Individuals with diabetes who suffer from depression are
2.7-times more likely to develop dementia than those with
diabetes alone."”

Table 2. Predisposition of elderly people with diabetes

and dementia to hypoglycaemia.

Predisposing factor Comment

Table 3. Problems associated with medication-induced

hypoglycaemia in elderly people with diabetes and dementia.

Problem Comment

Mistakes in taking
medication

Overdosing of medications that can
induce hypoglycaemia

Decreased hepatic

. Reduced metabolism of antidiabetes drugs
function

Decreased renal function  Reduced excretion of antidiabetes drugs

Drugs inducing changes in metabolism
leading to accumulation of antidiabetes
drugs

Polypharmacy

Inconsistent eating

. Reducing blood glucose levels
patterns and missed meals

Reduced hypoglycaemic

Greater risk of neuroglycopenia
awareness

Inadequate physiological
response to
hypoglycaemia

Due to reduced counter-regulatory hormones
(principally glucagon and adrenaline, which
stimulate release of glucose from the liver)

Reduced ability to
manage episodes of
hypoglycaemia

Consequence of dementia and frailty

More severe
consequences of
hypoglycaemia

Examples include falls, with risk of subdural
haemorrhage and osteoporotic fracture; risk of
cardiac arrhythmias and cardiovascular events

Consequences of dementia for managing diabetes

® Education and empowerment of an individual to
self-manage their diabetes is compromised with the
co-morbidity of dementia.'®

® People with dementia may lack the ability to make healthy
lifestyle choices that are important in managing their
diabetes, notably diet and exercise."

® Medications may be taken incorrectly or not at all.
» In the case of antidiabetes medications, this places the
individual at risk of both hyper- and hypoglycaemia,

both of which can accelerate cognitive decline."

» Missing treatments for hypertension and dyslipidaemia
increases the risk of cardiovascular complications.

@ Self-monitoring of blood glucose levels may not be
possible, so that persistent hyperglycaemia or episodes of
hypoglycaemia pass unidentified.

@ In addition to problems with memory, organisation and
planning, people with dementia may be further burdened
with behavioural and psychological symptoms that

. . 2
compromise diabetes management. 0
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Key learning points

personal and social consequences.

increased risk of Alzheimer’s disease.

blood glucose levels.

® With an ageing population, the incidence of both dementia
and diabetes is rising and the co-morbidity of these two
conditions is increasingly common. This has profound

® People with diabetes have an increased risk of cognitive
decline and dementia. Type 2 diabetes is associated with a
2.5-fold increased risk of vascular dementia and a 1.5-fold

® Both hyperglycaemia and medication-induced hypoglycaemia
are responsible for cognitive decline in people with diabetes.

® People with dementia are likely to have difficulty managing
their diabetes, including making healthy lifestyle choices,

adhering correctly to medication regimens and monitoring
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Part 2

How to approach and manage diabetes in
people with dementia

Click here to access

Useful resources

® How to manage diabetes in later life

® How to prevent, identify and manage hypoglycaemia in
adults with diabetes

® At a glance factsheet: Deprescribing in type 2 diabetes

® Diabetes Distilled: The 4S Pathway — realigning management

for older people with diabetes
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