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Management of diabetes and dementia   
AMAR PUTTANNA, NOUSHAD KULAMBIL PADINJAKARA  

Abstract
Continued advances in medicine have contributed to an age-
ing population in most countries, with a resultant increased
prevalence of dementia as well as type 2 diabetes. Conse-
quently, the combined co-morbidity of diabetes and demen-
tia is on the increase. While there is a wealth of therapeutic
options for diabetes in general, we need to adapt these med-
ications and strategies to suit those with dementia. The in-
tricacies of managing diabetes in patients with cognitive
dysfunction are multiple and require a sound understanding
of the patient, living environment and available therapeutic
options. With the exception of metformin, dipeptidyl pepti-
dase-4 inhibitors and to some extent insulin secretagogues,
non-insulin therapy has a limited role. Insulin therapy, if ini-
tiated with a specified goal in mind and concentration on
avoidance of hypoglycaemic episodes with relatively lax gly-
caemic targets, is the most straightforward way of managing
glycaemia. Therapy should be individualised with involve-
ment of the patient’s care team and clear instructions to
define roles, goals of therapy and need for regular review.
In this article we discuss the effect of dementia on diabetes
management and vice versa, glycaemic goals based on avail-
able evidence and recommendations including drug and
regimen selection to safely achieve this.  
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Introduction
The link between diabetes and dementia has long been estab-
lished, with various studies having noted this association.1 The
DCCT/EDIC study found that glycaemic control was associated
with declining cognitive function and the ACCORD-MIND trial
noted that, for each 1% rise in Hba1c, there was a 0.14 point drop
in MMSE score.2,3 In addition, studies have noted the effects of
hypoglycaemia on increasing risk of cognitive impairment.4,5 How-

ever, there is a paucity of information on the management of di-
abetes and therapeutic options in dementia, as many patients
(with dementia) would be excluded from clinical trials designed
to test efficacy and safety of diabetes medications.   

Diabetes UK has recently published guidelines on managing
diabetes in care home residents,6 and the International Diabetes
Federation (IDF) has published guidelines on managing diabetes in
the elderly.7 However, these documents, though highlighting cer-
tain concepts in managing diabetes in the setting of dementia, do
not offer any specific therapeutic guidance.

To help guide practitioners further, a consensus meeting took
place to help identify and manage patients, but this too has not
specifically discussed medications and therapeutic management in
such patients.8

There is considerable difficulty in tailoring a diabetes regimen
in the setting of chronic cognitive impairment, not least because of
the associated memory impairment but also accounting for the var-
ious stages of deterioration in cognition, changes to environment
or carers and the reduced nutritional intake associated with the
cognitive decline including alterations in the method of administra-
tion of medicines.

This article will specifically focus on the therapeutic options and
management of patients with diabetes and dementia in order to
provide some guidance to clinicians in dealing with patients with
these comorbid conditions.

Scope of the problem  
Alzheimer’s Disease International recently published a report assess-
ing the impact of dementia globally in the next 40 years.9 As of
2015 there are 46.8 million people with dementia in the world,
with this rising to over 131.5 million by 2050. In this document they
highlighted the significant economic impact of dementia and the
likelihood of a further increase. They valued the current cost of de-
mentia globally as being 818 billion dollars as of 2015, with a cost
over £23 billion in the UK alone in 2012. Similarly, Diabetes UK have
issued a document on the impact of diabetes and noted that the
worldwide prevalence of diabetes in 2015 was 387 million and is
due to rise to 592 million by 2035.10 In the elderly population, the
American Diabetes Association have noted that 11.8 million
(25.9%) aged over 65 years have diabetes (either diagnosed or
undiagnosed).11

Patients with diabetes have a greater decline in cognitive per-
formance and are 1.5–2 times more likely to develop dementia than
those without.8 There are no clear data on the prevalence of both
comorbidities in patients; however, a study in USA by Travis et al
identified 144,969 patients in nursing homes with diabetes, of
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which more than a third (over 48,323) had a moderate degree of
cognitive impairment.12

From the above figures it is clear to see that the global impact
of both these conditions is monumental and the predicted increase
in burden of both in the coming decades make it all the more nec-
essary to understand the management of patients with both con-
ditions, as this too will only increase. 

Effect of dementia on diabetes management 
Diabetes is largely a self-managed condition and, running up to the
diagnosis of dementia, most patients would be managing their gly-
caemia on their own. Worsening glycaemic control, not turning up
for reviews or unexpected hypoglycaemic episodes should alert the
clinician towards possible cognitive decline of the patient. Patients
may not be able to remember to take medications at appropriate
times, to recognise hypo- and hyperglycaemia and take remedial
action as we expect from a diabetic patient without cognitive
dysfunction. It is important for healthcare professionals to highlight
the diagnosis of dementia and take a proactive role in seeing these
patients to ensure well-being.   

It is necessary to remind clinicians that cognitive decline in a pa-
tient with dementia is variable and the management of a patient
will depend on the degree of impairment. 

A patient with mild cognitive impairment may require more fo-
cused assessment including vascular risk and relatively tighter gly-
caemic management. However, a patient with more advanced
dementia may require laxer control with more focus on symptom
relief from hypo- or hyperglycaemia and less worry about vascular
risks, with quality of life guiding management and treatment goals. 

Whilst a patient with early stages of cognitive decline may be
able to manage their diabetes themselves, as cognition declines,
the compliance with medication may also prove difficult to assess
and the onus of management and medication administration may
fall to the family and/or carers. 

These aspects are central to the management of patients with
diabetes and dementia and highlight the importance of individu-
alised care, which is all the more important in this subgroup of
patients.

While it is difficult to recommend follow-up frequency, in gen-
eral it should be fairly robust, taking into consideration the speed
of cognitive decline, level of social support and the complexity of
diabetes management. Health professionals should assess the
knowledge and self-management skills of the patient sensitively at
each clinic visit and document it clearly. It is worth noting that, due
to the stigma associated with dementia, many patients may hide
their difficulties using elaborate reminders and notes.

Dementia is an important risk factor for hypoglycaemia and in
such patients can simply present as uncharacteristic behaviour at
times, which can easily be misinterpreted as declining mental
status.13–15 Patients with dysphasia may find it difficult to explain
hypoglycaemic episodes even if they recognise it in the first place.
Regular monitoring of the meter and discussions with carers should
help highlight these episodes.

Another issue is the variability in nutritional intake and weight
loss.16 As cognition declines and dementia progresses, patients have

reduced appetite and nutritional intake. This will not only affect
medication choice and dosing (especially insulin), but also increases
the risks of hypoglycaemic episodes. A recent study found that, in
patients with dementia, there was a higher risk of hypoglycaemic
episodes when managed intensively.17 Lack of glycogen stores in
the liver due to prolonged lack of nutrition will also add to the
difficulty of managing hypoglycaemia and predispose to severe hy-
poglycaemia (requiring assistance from another person to recover).
This will impact the management of such patients in the acute
setting where intramuscular glucagon may not have the desired
effect.

Together with reduced food intake is the problem of reduced
fluid intake and susceptibility to dehydration and acute kidney in-
jury. Many patients with type 2 diabetes may be on ACE inhibitors
and/or diuretic antihypertensives which predisposes them to acute
kidney injury when fluid intake wains. Substituting these medica-
tions with non-nephrotoxic medications would be prudent in pa-
tients with noted reduced fluid intake. In addition, oral agents used
in the management of diabetes, such as metformin, may need to
be substituted or have their dose altered in patients with recurrent
episodes of acute kidney injury.

Patients with dementia are more susceptible to infections and
generally tend to have other comorbidities. This again will impact
on the choice of medication and add to difficulty in achieving ap-
propriate glycaemic control. Intermittent infections not only in-
crease confusion and may prevent appropriate administration of
medication, but also risk worsening hyperglycaemia and dehydra-
tion. Repeated hospital admissions also add to the difficulty in en-
suring stable glycaemia due to disruption in regular feeding habits
and nutritional intake.18,19 Medications specifically dealing with con-
fusion and agitation in dementia tend to include antipsychotic
agents such as olanzapine or risperidone. These medications are
well known for their effects on worsening glycaemic control and
pose another problem in such patients, with clozapine and olanza-
pine most frequently reported to affect glycaemia.20,21

Effects of diabetes on dementia 
The risks of uncontrolled hyperglycaemia in patients with dementia
are significant osmotic symptoms as well as the development of ke-
toacidosis or hyperosmolar hyperglycaemic state, which further
affects morbidity and mortality. This hyperglycaemia would also
cause an acute confusional state and significantly accelerate their
cognitive decline.22

Loss of continence with hyperglycaemia should also be consid-
ered in these patients because it contributes to their risk of falls and
infection. Weight loss in the face of reasonable food intake should
also alert physicians to consider poor glycaemic control in such
patients.

Due to the nature of the condition (with baseline altered mental
function), presentation with hypoglycaemia may be very different
in a patient with dementia and therefore carers and physicians
should have a low threshold for suspicion for any unusual behaviour
out of context to the patient’s norm. Also, as mentioned before,
there may be difficulty communicating their altered symptoms.

Nocturnal hypoglycaemia must be avoided due to the risk of
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further cognitive impairment and even potential life-threatening
consequences resulting from lack of awareness.23 Medication side
effects should also be scrutinised in these patients as even simple
effects such as gastrointestinal upset can cause significant lifestyle
disruption and risk further complications such as dehydration or
poorer nutritional intake.

Complications associated with diabetes including cardiovascular
risk may also pose a problem. Patients with dementia are not only
more likely to have comorbid conditions that will impact on cardio-
vascular risk but may also not be able to describe issues such as
neuropathy or visual disturbances. Assessment of risk and potential
of complications such as foot disease is necessary to reduce the
burden on both the patients and healthcare team as well as to
guide therapeutic decisions and intensification.

Aims of therapy 
There is limited evidence on appropriate targets specifically for pa-
tients with dementia. Therapy in these patients should focus less
on achieving glycaemic targets and more on symptom control with
avoidance of hyperglycaemic or hypoglycaemic episodes.

Diabetes UK has addressed the issue of care home residents and
developed guidelines for implementation.6 Although not specifically
for dementia, they state that, in patients with a history of significant
mental illness, the target HbA1c should be 53–64 mmol/mol with a
fasting glucose of 7–8.5 mmol/L and postprandial target (2 hours
after meal) 8–12 mmol/L. They also state that the aim of treatment
is to avoid hypoglycaemic episodes and multiple dose adjustments
to treatment regimes.

The International Diabetes Federation global guidelines do
specifically address the issue of dementia. They state that emphasis
should be placed on patient safety with relaxation of glycaemic tar-
gets, simplifying regimes and reducing risk of hypoglycaemia or
unacceptable hyperglycaemia.7 They suggest a target of <8.5%
(70 mmol/mol) and highlight the importance of education of carers
and/or family members. Blood glucose testing is dependent on
circumstances and carried out by a carer/family member.

Even more recently, a national expert working group delivered
a position statement on best clinical practice in patients with dia-
betes and dementia.8 Although issuing guidance on managing
these conditions concurrently, further details on therapeutic options
were limited. They suggested that medication with a lower risk of
hypoglycaemia was ideal, with avoidance of sulfonylureas and
insulin where possible. They also advised reducing the number of
tablets and frequency, if manageable.

The American Diabetes Association specifically discusses older
adults in its recent diabetes management document. With regard
to pharmacological therapy, they mainly cite cost as the key issue,
especially with newer medications.24 They also agree that individu-
alised targets are ideal when dealing with such patients and suggest
that hypoglycaemia avoidance is the main concern rather than
microvascular complications. This is probably due to microvascular
complications having less of an impact than macrovascular in terms
of morbidity and mortality in this subgroup. The older patient with
cognitive impairment may not necessarily live long enough for
microvascular complications to develop. As mentioned earlier, how-

ever, the relatively younger patient with mild to moderate cognitive
impairment may still need microvascular complication assessment
and screening which, as always, should be on a case-by-case basis.
Table 1 provides an overview of the recommendations from current
societies and publications on recommended targets. 

The above guidance does not state specific therapy or the pros
and cons of various treatment regimens. The difficulty with regi-
mens is the frequent changes – not just in cognitive ability but also
the location of the patient. A patient with dementia may initially
be living at home but then subsequently require hospital admission,
intermediate care and then residential or care home (or move from
one destination to another). The best treatment option is one that
requires minimal administration and is easy to follow by any carer
or healthcare member and has reduced adverse effects.

Of course all targets and treatment strategies should be indi-
vidualised for the patient  by assessing specific needs or concerns,
but certain therapeutic options are less beneficial than others. One
guideline that has come close to providing detailed advice on man-
agement of patients with diabetes and dementia is the TREND-UK
and Institute of Diabetes for Older People (IDOP) ‘Diabetes and
Dementia Guidance on Practical Management’. Although this
guideline describes the importance of hypoglycaemia avoidance
and suggests sulfonylurea avoidance and the importance of snacks
with insulin, it does not discuss the specifics of medication in these
patients; however this will be addressed in more detail below.25

Therapeutic options and considerations 

Non-insulins
There is currently little evidence to suggest that specific treatments
in diabetes can improve cognitive function. A Cochrane review was

Table 1 Comparison of recommendations from leading 
societies and publications6–8,24

HbA1c Fasting Postprandial 
target target target

IDF 8.5% – –
(70 mmol/
mol)

DUK 7–8% 7–8.5 mmol/L 8–12 mmol/L
(53–64 mmol/
mol)

Expert working 7–8% 6–9 mmol/L –
group statement (53–64 mmol/

mol)

ADA mild- <8% 90–150 mg/dL 100–180 mg/dL 
moderate (64 mmol/ (5–8.3 mmol/L) (5.5–10mmol/L) 
cognitive mol) (bedtime target)
impairment

ADA moderate- <8.5% 100–180 mg/dL 110–200 mg/dL 
severe cognitive (70 mmol/ (5.5–10 mmol/L) (6.1–
impairment mol) 11.6 mmol/L) 

(bedtime target)

ADA, American Diabetes Association; DUK,Diabetes UK; 
IDF, International Diabetes Federation.
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unable to find any appropriate studies for meta-analysis and sug-
gests that cognitive function should be considered as an outcome
when researching treatment of diabetes.26

Interestingly, a large case–control study in the UK found that
long-term use of sulfonylureas, thiazolidinediones and insulin was
not associated with an increased risk of developing Alzheimer’s
dementia, but those with long-term metformin use had a slightly
higher risk.27 However, there are considerable conflicting data on
medication and dementia risk, and a review of diabetes medications
(metformin, sulfonylureas, thiazolidinediones, dipeptidyl peptidase-
4 (DPP-4) inhibitors, glucagon-like peptide-1 (GLP-1) receptor ago-
nists and intranasal insulin) and their potential role in treating mild
cognitive impairment and Alzheimer’s disease found it difficult to
conclude whether beneficial effects were due to the neuroprotec-
tive effects of the medications or to  glucose reduction.28

Despite the recent developments in antidiabetic therapy, there
are limitations to the use of many non-insulin antidiabetic agents
in managing patients with dementia. 

Metformin, whilst the mainstay of many diabetic therapeutic
options, can cause  problems in  patients with dementia. The re-
duced risk of hypoglycaemia episodes is beneficial and the possible
improvement in cardiovascular risk is also useful; however, the main
limitations are in patients with other comorbidities (eg, heart failure,
chronic kidney disease) but also because of the risks of dehydration
and acute renal impairment in such patients which can predispose
them to lactic acidosis. On balance, the benefits of oral agents
suggest they are still useful therapeutic agents in patients with
dementia, with careful monitoring of the dehydration risk and
comorbidities.

Sulfonylureas are useful in relatively quick control of hypergly-
caemia and the side effect of weight gain may not be as much of
an issue in such patients who are less likely to be overweight. The
increased risk of hypoglycaemia (especially with other comorbidities
such as renal or cardiac failure) is the most significant reason why
these medications would fall out of favour in those with cognitive
decline, especially at higher doses or with longer acting prepara-
tions.

The thiazolidinediones improve insulin sensitivity and may be of
therapeutic benefit in patients with dementia. The known side ef-
fects are not of more concern in those with dementia than in the
general population, although there may be limited glycaemic im-
provement in many patients. Care must be taken with associated
comorbidities such as cardiac impairment, oedema and fracture
risk, especially with concomitant osteoporosis. Diabetes is an inde-
pendent risk factor for falls, as too is cognitive impairment, making
this side effect an even more important consideration in this
group.29,30

Meglitinides are rapid insulin secretagogues and, due to their
short half-life, are a useful therapeutic intervention in dementia pa-
tients to reduce risks of hypoglycaemia.31,32 As they are given prior
to food consumption, they can be administered in erratic eaters
who may miss meals. Their use is advocated by the IDF who suggest
that the only real barriers are the need for frequent administration
before meals, availability and cost. However, in long-term sufferers,
pancreatic beta-cell function may be close to zero therefore there

may be limited benefit or effect in stimulating secretion in this sub-
group. Recent articles have also noted no real difference in hypo-
glycaemic risk between these agents (repaglinide) and newer
generation sulfonylureas, although nateglinide may have lesser
effects.31–34

DPP-4 inhibitors may be beneficial, especially due to their use
in all stages of renal impairment. Their side effect risks are not par-
ticularly increased in dementia patients; however, as with thiazo-
lidinediones, there may be limited glycaemic benefit.

GLP-1 receptor agonists have been suggested to be of potential
benefit in those with cognitive impairment, with a phase 3 clinical
trial ongoing; however such data are inconclusive and require more
robust assessment.35–37 Although there is a low risk of hypogly-
caemia, the effects on weight loss and increasing satiety effects
may not be beneficial in this cohort of patients where appetite may
already be suppressed. Their limited use in moderate to severe renal
impairment also restricts their benefit. 

Sodium-glucose cotransporter-2 (SGLT-2) inhibitors are probably
not ideal in patients with dementia. The increased risk of candidal
infections and urinary tract infections can pose symptomatic

Table 2 Overview of risks and benefits of common non-insulin 
medications with relevance to patients with dementia

Medication Benefits of use Risks of use

Metformin Low risk hypoglycaemia, Risk in renal impairment 
well tolerated (dehydration), 

gastrointestinal side 
effects, comorbidities 
can limit use

Sulfonylureas Quick glucose  Increased risk of 
stabilisation, relatively hypoglycaemia, 
well tolerated especially if 

comorbidities, risk of 
heart failure

Thiazolidinediones Useful but limited Long-term effects 
glycaemic control (cardiovascular/bladder/

fracture risk)

Meglitinides Rapid insulin promoting Limited availability, cost
action, useful in erratic 
eaters, possible lower 
risk hypoglycaemia

DPP-4 inhibitors Benefit especially in renal Moderate glycaemic 
impairment, low risk improvement
hypoglycaemia

GLP-1 agonists Low risk hypolycaemia, Weight loss may not be
good glycaemic ideal, satiety effects not
improvement ideal, gastrointestinal 

side effects, cost benefit,
may not be effective at 
late stage

SGLT-2 inhibitors Good glycaemic Risk of dehydration,
improvement but avoid UTIs/thrush and 

confusion, comorbidities
limit use

DPP-4, dipeptidyl peptidase-4; GLP-1, glucagon-like peptide-1; SGLT-2,
sodium-glucose cotransporter-2.
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discomfort and agitation for the patient and can also worsen con-
fusion and even cause unnecessary hospital admission. The diuretic
effects can also prove problematic in those with incontinence or
mobility problems and also increase the risk of dehydration (espe-
cially if on concomitant diuretics or nephrotoxics). Multiple visits to
the bathroom either in the day or at night also increase the risk of
falls in such patients. Table 2 provides a list of common medications
and the risks and benefits of their use.

Insulins
Insulin therapy is the best option for optimally managing gly-
caemia in patients with diabetes; however, its use in patients
with dementia must be carefully reviewed and assessed. The
dangers of inappropriate administration need to be considered
and the patient’s ability to self-administer insulin regularly re-
viewed. Ideally, a supervising carer or family member should be
available or chosen for this role. As cognitive decline increases,
the burden of insulin delivery will pass on to the carer, family
member or nursing staff. This must also be considered when de-
ciding on the choice of insulin and appropriate regimen.

Basal bolus regimens require a higher degree of mental skill to
coordinate the appropriate rapid-acting insulin dose to carbohy-
drate intake. The risk of inappropriate dosing is higher with this
regimen and it can become too confusing for both the patient and
the carer or nursing staff. As tight glycaemic control is not required
in these patients and due to the multiple injections required, this
regimen is not  ideal for patients with dementia. However, a mod-
ified regimen may have its place. This may involve a basal insulin
with ‘as required’ rapid-acting insulin depending on blood sugar
readings to avoid hypoglycaemia, significant hyperglycaemia or ke-
tonaemia. This, of course, will need adept carers and ideally a nurs-
ing home situation with 24 hour care due to the risks of
hypoglycaemia. A detailed management plan with glycaemic
thresholds for administering the rapid-acting insulin must be agreed
to by the primary, secondary and carer teams.

Long-acting insulin regimens, either by themselves or in addition
to oral therapy, are useful for preventing hyperglycaemia and keep-
ing sugars reasonable without aiming for tight control. Ultralong-
acting insulin (degludec) may be useful due to reduced nocturnal
hypoglycaemic episodes, but only if the patient has recurring hy-
poglycaemia at night despite other insulin therapy or significant
variability in blood sugars with no improvement following dose
titration. 

Mixed insulins are generally ideal in most patients with demen-
tia requiring insulin therapy who have regular meals. Care needs to
be taken in patients who start to reduce their oral intake in order
to avoid hypoglycaemic episodes as, in some cases, swinging glu-
cose levels between hypoglycaemic episodes and hyperglycaemia
can prove problematic and difficult to control due to the rigidity of
mixed insulin dosing. In such situations, insulin administration may
sometimes be delayed until sufficient amounts of food have been
consumed, accepting the lag time in blood sugar control. However,
if assessed regularly, these insulins and regimens can be effective. 

Analogue insulins are associated with fewer severe hypogly-
caemic episodes and may be of benefit in these patients; however,

as tight glycaemic control is not the aim, one could question
whether the insulin type would make much difference.38 A study
assessing oral agents versus insulin analogues in nursing home pa-
tients, and specifically dementia, found that rapid and long-acting
insulin analogues were associated with a reduced risk of hypogly-
caemia compared with sulfonylurea or metformin/sulfonylurea
combination.39

Regimens and management suggestions
The management of patients with diabetes and dementia requires
considerable thought and continuous review. There needs to be an
ongoing assessment of the patient’s self-management skills, not
just with food intake but with the ability to administer medication
appropriately. This should be extended to the patient’s caregivers
and their needs or abilities. Specialists should bear both of these in
mind when devising an appropriate regimen and deciding gly-
caemic targets (both of which are subject to change and evolution).

A written glycaemic control plan for individual patients by the
specialist teams, especially if they are in a nursing home setting,
provides a clear and patient-centred approach aiding clarity for the
caregivers and avoiding unnecessary hospital admissions. The pre-
viously mentioned TREND guidance discusses the roles of specialists
and carers in some detail, as well as their respective roles in assess-
ing nutritional intake, hyperglycaemia and hypoglycaemia manage-
ment and overall management specifically in a care home setting.25

The least complicated and easiest to follow regimen is the most
appropriate one for such patients. Oral therapy with a minimal risk
of hypoglycaemia – usually metformin or a DDP-4 inhibitor – is the
first-line choice; a combination of these agents can be used where
a second agent is required. For alternative second-line oral therapy,
pioglitazone or rapid-acting secretagogues (meglitinides or short
half-life sulfonylureas in low dose) may be acceptable for intensifi-
cation with due consideration of the risks and benefits compared
with insulin therapy. If high doses of sulfonylurea are required or
the patient suffers recurrent hypoglycaemic episodes, then med-
ication review is required to evaluate the hypoglycaemia risk and
consider insulin therapy (either as sole therapy or with appropriate
oral medication), or even stepdown of therapy. 

The frequency of HbA1c review is dependent on various indi-
vidual factors but needs to be appropriate to aid decision making
in stepping up or down of therapy. However, it should be at the
very least once a year.

Conclusion
The incidence and prevalence of diabetes and dementia are rapidly
rising and adequate time and thought needs to be invested in
avoiding uncontrolled diabetes in these patients. Despite the variety
of therapeutic options available, there are limited benefits of many
therapies in such patients. With the exception of metformin, DPP-
4 inhibitors and to some extent meglitinides, non-insulin therapy
has a limited role. Insulin therapy, if initiated with a specified goal
in mind and due consideration on avoidance of hypoglycaemic
episodes with relatively lax glycaemic targets, is the most straight-
forward way of managing glycaemia.

Therapy should be individualised with involvement of the pa-
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tient’s care team, and clear instructions need to be put in place to
define roles, goals of therapy and need for regular review.
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