
Of the 134,000 people in Australia living with type 1 dia-
betes, one-third are aged 60 years or older, which is a 
threefold higher prevalence than that among those aged 

under 20 years, due to longer life expectancy and advances in 
medical care. Although the incidence of type 1 diabetes peaks 
between 10 and 20 years of age, a secondary peak occurs between 
the ages of 60 and 64 years.1 Older people living with type 1 
diabetes represent a heterogeneous group with regard to func-
tional status, complication prevalence, frailty, cognition and 
access to material resources and social supports. For example, 
people living with the condition can range from being financially 
secure, cognitively intact, in good physical health and self-caring 
to living in supported accommodation, with limited financial 
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Older people with type 1 diabetes represent a 
heterogeneous group, with varying ability to  
self-manage their condition. A multidisciplinary 
approach to management, tailored to the individual, 
and co-ordinated by the GP is recommended for 
older people with type 1 diabetes, with hypoglycaemia 
avoidance a priority. Regular review is essential as 
their health circumstances may change with time, 
requiring altered management, including simplified 
insulin regimens and de-escalating therapies. 
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KEY POINTS
•	 In Australia people with type 1 diabetes over the age of  

60 years represent about one-third of all people living with 
the condition. 

•	Older people with type 1 diabetes vary widely in their 
burden of complications, functional state, cognitive 
abilities, social supports and access to material resources. 
Therefore, management should be tailored accordingly by 
a multidisciplinary team. 

•	 In managing glucose levels, hypoglycaemia avoidance 
should be prioritised, although avoidance of hyperglycaemia 
is still important.

•	 Insulin regimens should be regularly assessed and may 
need to be simplified, but insulin should never be withheld.

•	 In managing and minimising the progression of 
complications, polypharmacy should be avoided and 
combined formulations considered to promote adherence.

•	Older people with type 1 diabetes should be regularly 
reviewed and de-escalation of therapies considered 
according to their circumstances.
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resources and entirely dependent on 
others for the provision of their healthcare 
needs. It is also important to note an 
individual’s status in terms of these needs 
will almost certainly change over time.2

A multidisciplinary team, usually 
co-ordinated by a GP, and including an 
endocrinologist, a diabetes nurse educator, 
a practice nurse, a dietitian, support 
workers and family members best serves 
any older person with type 1 diabetes, 

regardless of where they fall on the 
spectrum of complexity. Other medical 
and surgical subspecialists may be 
required for the screening and manage-
ment of complications. This support needs 
to be tailored to individual patient needs 
and will evolve with time. Therefore, the 
provision of health care for older people 
living with type 1 diabetes is relevant 
for  all clinicians working in general 
practice. 

The role of the GP as part of a 
multidisciplinary team
Few specialist clinics are tailored to sup-
port people living with type 1 diabetes 
as they grow older. GPs represent the 
healthcare frontline and are often an 
individual’s first point of contact within 
the health system.3 Older people living 
with type 1 diabetes are more likely to 
have multiple complex medical and psy-
chosocial issues requiring multifaceted 
care. GPs provide comprehensive assess-
ment and holistic care, which includes 
tailored treatment plans, co-ordination 
of specialist care and patient education. 
GPs will often develop an enduring, 
trusted relationship with their patients 
and are best placed for patient engage-
ment. Primary care settings that use this 
patient-centred approach to systemati-
cally engage patients in decision making  
have improved patient outcomes. Addi-
tionally, GP input and communication 
between GPs and other healthcare pro-
viders are particularly important in the 
management of patients experiencing 
acute illness or hospitalisation, as their 
functional, cognitive and cardiorenal 
status may have changed and medication 
regimens may have been altered during 
this time. Patients may require close 
monitoring to ensure regular review and 

Diabetes Clinic  continued 

1. PREDISPOSING FACTORS FOR AND CONSEQUENCES OF HYPOGLYCAEMIA

Predisposing factors 

•	 Living alone or social isolation

•	 Impaired cognition

•	 Impaired awareness of hypoglycaemia

•	 Severe hypoglycaemia (in the past 2 years)

•	 Alcohol intake

•	 Erratic diet, weight loss, sarcopenia

•	 Complex treatment regimens

•	 Mistimed insulin or dosing errors

•	 Use of some non-insulin drugs, e.g. beta-
blockers

•	 High glucose variability

•	 Infrequent or non-use of glucose 
monitoring 

•	 Diabetes complications, e.g. advanced 
kidney damage

•	 Recent hospitalisation

Consequences

•	 Cardiac arrhythmia 

•	 Myocardial ischaemia/infarction

•	 Impaired awareness of hypoglycaemia 

•	 Falls, fractures and other injuries 

•	 Worsening of cognition 

•	 Coma 

•	 Seizure

•	 Death

2. PREDISPOSING FACTORS FOR AND CONSEQUENCES OF HYPERGLYCAEMIA

Predisposing factors 

•	 Living alone or social isolation

•	 Impaired cognition

•	 Fear of hypoglycaemia or hypoglycaemia 
avoidance

•	 Erratic diet

•	 Complex treatment regimens

•	 Mistimed insulin or dosing errors

•	 Infrequent or non-use of glucose 
monitoring 

•	 Diabetes complications, e.g. advanced 
kidney damage

•	 Limited mobility

•	 Medications,  e.g. corticosteroids, 
thiazides, sedatives

Acute and subacute consequences

•	 Dehydration, electrolyte imbalance, 
hypotension

•	 Poor balance, falls, fractures, other 
injuries

•	 Impaired cognition

•	 Sleep disturbance

•	 Polyuria, nocturia, urinary incontinence

•	 Infections

•	 Slow wound healing

•	 Diabetic ketoacidosis, coma

•	 Death

Chronic consequences

•	 Macrovascular complications

•	 Microvascular complications, including 
worsening of retinopathy, cataracts, 
nephropathy, neuropathy

•	 Cardiomyopathy

•	 Weight loss, sarcopenia

•	 Metabolic dysfunction-associated steatotic 
liver disease
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further therapeutic adjustments follow-
ing hospitalisation and recovery.

Management of glucose levels
In managing glucose levels in the older 
person with type 1 diabetes, the prevention 
of acute complications, including diabetic 
ketoacidosis (DKA), hyperglycaemia and 
infections, is a priority as their conse-
quences may be particularly catastrophic 
in this group. Both hypoglycaemia and 
hyperglycaemia can acutely impair cog-
nition, and exposure to either over an 
extended period can contribute to the 
development of dementia.4,5 With increas-
ing age, the gap in blood glucose levels 
between the sympathetic nervous system 
signalling awareness of hypoglycaemia 
(increased heart rate, sweatiness, and 
tremor) and the onset of neuroglycopenia 
impacting cognition decreases or, in the 
setting of impaired hypoglycaemia aware-
ness, may be absent altogether. Impaired 
hypoglycaemia awareness is more preva-
lent in older people with diabetes.6,7 As a 
consequence, they are at greater risk of 
severe hypoglycaemia, which is associated 
with an altered conscious state and requir-
ing third party assistance. Therefore, hypo-
glycaemia avoidance is the major priority 
(Box 1). 

However, hyperglycaemia is also asso-
ciated with risks, including infection, 
exacerbation of urinary incontinence, 
diminished cognitive function, dehydra-
tion and hypotension (Box 2), as well as 
the well-recognised complications of pro-
longed glycaemic exposure.8 Additionally, 
both high and low glucose levels can pre-
dispose patients to falls. We would caution 
against a nihilistic approach to chronic 
complication prevention based purely on 
a person’s age, as an older person who 
remains complication free may still have 
several years ahead of them and striving 
for the best possible glucose control will 
have its rewards. Ultimately, as with all 
other aspects of care, glucose management 
needs to be individualised, with the burden 
associated with management balanced 
against the benefits and risk reduction.

Glucose monitoring and target 
glucose levels
Historically, periodic glycated haemoglo-
bin (HbA1c) measurements and finger- 
prick blood test glucose levels have been 
used for the assessment of glycaemia. In 
older people, the general target HbA1c level 
is between 7.0 to 7.5% (53 to 58 mmol/mol), 
although this may be liberalised to 7.5 to 
8.0% (58 to 64 mmol/mol) in those with 
multiple comorbidities, and is even higher 
in people with a predicted limited life 
expectancy.7 Although an HbA1c level 
provides an assessment of glycaemic expo-
sure and has a strong evidence base as a 
measure of chronic complication risk, it 
is less helpful as a guide for determining 
insulin dosing on a day-to-day basis. 

Over 40 years ago, the care of people 
with diabetes was transformed with the 
advent of home blood glucose meters, 
which enabled self-monitoring. The gen-
eral target for fasting blood glucose level 
is 5 to 6.5 mmol/L, whereas the target 
range for frail older adults and those with 
multiple comorbidities is 7.6 to 9.0 mmol/L 
to minimise hypoglycaemia risk and 
excessive hyperglycaemia.9 Finger-prick 
monitoring of blood glucose levels has its 
limitations. These include the need for the 
patient or their carer to proactively per-
form a test that is painful, with blood 
exposure, and which provides a single 
glucose reading without any trend infor-
mation. For example, a glucose level of 
4.0 mmol/L may have very different impli-
cations depending on whether the blood 
glucose levels are rising or falling and the 
rate at which this is occurring. 

In July 2022, the Federal Government 
announced subsidised access to contin-
uous glucose monitoring (CGM) devices 
for all Australian citizens with type 1 
diabetes. CGM devices measure intersti-
tial glucose levels on a near continuous 
basis using a disposable sensor inserted 
subcutaneously by the user and replaced 
every seven to 14 days. The devices do 
not require calibration with a finger-prick 
glucose measurement. Glucose readings 
can be transmitted to a smart phone, a 

dedicated reader or an insulin pump 
which automates insulin dosing. Unlike 
blood glucose meters, CGM devices 
provide trend information and can be 
programmed to raise an alarm if glucose 
levels reach user-specified high or low levels. 
Importantly, users, their family and cli-
nicians can review historical data that 
have been uploaded to the cloud, pro-
cessed and displayed in a standardised 
manner. Limitations of CGM include 
the dexterity to fit the device, the health 
literacy to operate the reader or connected 
smart device such as a phone or insulin 
pump, the need for a greater degree of 
engagement by the user, and a 5 to 7 min-
ute lag between interstitial and blood 
glucose readings. The international 
consensus for CGM time in range (TIR) 
targets for the general population are over 
70% at glucose level 3.9 to 10.0 mmol/L 
and TIR less than 4% below 3.9 mmol/L; 
for older and at-risk people the targets are 
TIR over 50% at 3.9 to 10.0 mmol/L 
and TIR less than 1% below 3.9 mmol/L 
(Figure).10 

Diet
The dietary needs of older people with 
diabetes generally do not differ from a 
healthy diet in an older person without 
diabetes. Taste and appetite may diminish 
with age and dietary strategies may change 
from controlling weight gain to ensuring 
adequate nutrition and minimising frailty. 
Individuals should follow a tailored healthy 
eating plan developed in consultation with 
a dietitian, the patient and their family, 
which takes into account their taste pref-
erences in the context of their culture, and 
is optimised for energy, protein and vita-
min requirements.

Insulin regimens
Older people with type 1 diabetes have a 
wide-ranging ability to self-manage their 
glucose levels and availability of social and 
material resources. Most people with 
type 1 diabetes in Australia inject rapid- 
acting insulin with meals and basal 
insulin using an insulin pen as part of a 
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multiple daily injection regimen. 
Injected insulin regimens represent 

something of a trade-off. Simpler regi-
mens, such as twice daily injections with 
biphasic insulins, minimise demands on 
the person with diabetes and their family. 
A twice-daily regimen may be a prag-
matic choice for a person who requires 
supervision by a family member or a 
visiting nurse when injecting insulin and 
whose food intake and physical activity 
do not vary significantly on a daily basis. 
However, these regimens provide limited 
flexibility in glycaemic variability. 

Conversely, many older people self- 
manage their glucose levels safely and live 
full and active lives. They may have been 
on a multiple daily injection regimen for 
most of their lives and are able to adjust 
their rapid-acting insulin level according 
to their food intake and physical activity 
levels. Such patients should continue their 
usual insulin regimens. For older people 
living in supported accommodation, the 

optimal insulin regimen will depend on 
the resources available in supported care, 
the number of daily injections acceptable 
to the person with diabetes and their 
family, and the target glucose levels.

A minority of people with type 1 dia-
betes use insulin pumps, which continu-
ously deliver subcutaneous rapid-acting 
insulin at rates that can be varied. Cur-
rent-generation pumps use automated 
insulin delivery (AID) systems to process 
CGM device information, which contin-
uously adjusts insulin dosing to maintain 
glucose levels at target. There is a substan-
tial body of evidence indicating that AID 
provides superior glucose levels compared 
with manual determination of insulin 
dosing.11 However, it should be noted that 
current commercial AID systems are by 
nature hybrid in their approach to auto-
mating insulin dosing because of limita-
tions in the pharmacokinetics associated 
with the subcutaneous insulin delivery and 
require the user to announce meals and 

estimate their carbohydrate content and to 
announce exercise. Their use requires ade-
quate cognition, numeracy and problem 
solving skills, manual dexterity and vision. 
Evidence for their use in older people, par-
ticularly those who are frail with multiple 
comorbidities, is limited. At present, 
although the Australian government sub-
sidises CGM devices, insulin pumps, which 
are an essential component of any AID 
system, remain unsubsidised.

Screening and management of 
chronic complications
At a minimum, an annual risk factor 
assessment for chronic diabetes compli-
cations should be performed by a relevant 
member of the multidisciplinary team. 
This includes lying and standing blood 
pressure, a foot examination and an eye 
review. Relevant investigations include an 
HbA1c level, lipid profile, electrolytes and 
renal and liver tests, and a urine albumin 
creatinine ratio test. An annual assessment 
of thyroid function and nutritional param-
eters (pernicious anaemia and coeliac 
disease are more prevalent in older people 
with type  1 diabetes) may also be war-
ranted given that type 1 diabetes is asso-
ciated with other autoimmune conditions. 
Clinicians should have a low threshold for 
investigating the presence of coronary 
artery disease, which may be silent and 
manifest as shortness of breath. 

Pharmacotherapy to minimise the 
development and progression of chronic 
complications remains important. The 
cost of medications and complex regimens 
may pose challenges. Combination prepa-
rations may facilitate adherence.

The consensus target blood pressure 
range for older frail people is less than 
140 to 150/90 mmHg; however, can revert 
to less than 130/80 mmHg in those with 
no comorbidities.12 Angiotensin receptor 
blockers and angiotensin converting 
enzyme inhibitors remain first-line agents 
for blood pressure management, unless 
contraindicated. Blood pressure levels 
should be monitored closely in sitting and 
standing positions, and treatment should 

Diabetes Clinic  continued 

Figure. International consensus continuous glucose monitoring (CGM) targets for the general 
diabetes population and for older and high-risk individuals with diabetes.10  Target glucose levels 
(mmol/L) are shown on the left and target time in range (%) on the right of the bars.

CGM targets for 
the general population

CGM targets for older 
and high-risk individuals 
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<5%>13.9 mmol/L

>10.0 mmol/L
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3.9–10.0 mmol/L

<3.9 mmol/L 
<3.0 mmol/L

>13.9 mmol/L

>10.0 mmol/L
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3.9–10.0 mmol/L

<3.9 mmol/L

<25%

>70%

<4%
<1%

<5%

<50%

>50%
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3.0 3.9 10.0 13.9 mmol/L
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be tailored to prevent excessive postural 
drop in blood pressure, particularly with 
coexistent coronary artery and cerebro-
vascular disease.9,12 If the postural drop 
in blood pressure is significant, coexistent 
Addison’s disease (although rare) should 
be considered. 

Statins for the optimisation of lipid 
profiles remain a cornerstone of cardio-
vascular risk reduction, with target LDL 
cholesterol levels of less than 1.8 mmol/L 
or, particularly if the person has known 
cardiovascular disease, 1.4 mmol/L, 
although this may be liberalised to 
2.0 mmol/L in consideration of the per-
son’s general health and circumstances.13 
Fenofibrate has the dual benefits of 
increasing HDL cholesterol and reducing 
triglyceride levels, therby reducing the 
atherogenicity of the lipid profile and, 
although currently unproven in type 1 
diabetes, may provide protection against 
renal and eye complications. 

Older people with type 1 diabetes, 
especially if associated with poor glycae-
mic control or chronic complications, 
are at increased risk of infections and 
adverse related outcomes. Therefore, 
vaccination is recommended for all older 
people with type 1 diabetes. Many vaccines 
are funded for older people, including: 
COVID-19 vaccinations, which should 

be administered in accordance with cur-
rent guidelines; influenza vaccinations, 
which are recommended to be adminis-
tered yearly; pneumococcal vaccination, 
recommended as a single dose; and herpes 
zoster (shingles) vaccination as two doses 
about four months apart. Vaccination for 
respiratory syncytial virus is also advised 
and available under private prescription 
but not currently funded. Travel vaccines 
should be administered as needed. Ther-
apeutic targets are summarised in the 
Table.

De-escalating therapy 
Older people are more likely to face chal-
lenges with medication adherence as their 
physical wellbeing or cognition declines. 
Indeed, people with type 1 diabetes may 
have greater rates of cognitive decline and 
dementia than the general population.14 
Medication adherence can be addressed 
by the provision of dosette boxes or Web-
ster packs and third-party supervision, 
usually a family member. However, thought 
should also be given to de-escalating ther-
apies that have become too complex and 
burdensome for the individual to adhere 
to or because the therapeutic goals tar-
geted are no longer relevant. 

De-escalation reduces polypharmacy, 
the risk of adverse side effects and the 

financial burden placed on patients and 
their families. Although guidelines exist 
for initiation, intensification or modifi-
cation of treatments, including insulin 
regimens, lipid-lowering and anti
hypertensive therapies, evidence-based 
recommendations for de-escalating 
therapy in people with type 1 diabetes as 
they become older are lacking and 
research is needed in this area. Any 
de-escalation in therapy should be dis-
cussed with the patient and their family 
in a sensitive manner.

With regard to glucose monitoring, 
continuing with CGM is recommended 
as the cost is subsidised, it is less painful 
than blood glucose monitoring, it provides 
alerts if the person’s glucose levels are 
dropping too low or too high and it can 
be readily implemented by a family mem-
ber if necessary. Readings from some 
devices can be followed remotely by a carer 
or family member, including with real-
time alerts for risky low or high glucose 
levels.

Insulin regimens may need simplifica-
tion, with reassessment of multiple daily 
injection regimens, particularly in the set-
ting of cognitive decline, when insulin 
injections can be missed or double dosing 
– when the patient forgets that they have 
already given an injection – can occur. A 

TABLE. SUGGESTED THERAPEUTIC TARGETS FOR OLDER PEOPLE WITH TYPE 1 DIABETES

Parameter Generic targets
(adult)

Targets in older, non-frail* 
adults

Targets in older, frail* 
adults

End of life

HbA1c level <7.0%  
(<53 mmol/mol)

7.0–7.5%  
(53–58 mmol/mol)

7.5–8.0% 
(58–64 mmol/mol)

N/A†

Fasting blood glucose level 5.0–6.5 mmol/L 6.5–7.5 mmol/L 7.6–9.0 mmol/L N/A‡

CGM % time in target
3.9–10.0 mmol/L range

>70% >70% >50% N/A‡

CGM % time <3.9 mmol/L <4% <1% <1% 0

Blood pressure <130/80 mmHg <130/80 mmHg <140–150/90 mmHg N/A

LDL cholesterol level <1.8 or <1.4 mmol/L <1.8 or <1.4 mmol/L 2.0 mmol/L N/A†

Abbreviations: CGM = continuous glucose monitoring; HbA1c = glycated haemoglobin.
* Frail refers to patients with major comorbidities, such as significant dementia, chronic double incontinence or being pone to recurrent falls. 
† Minimise the number of blood draws for pathology tests. 
‡ Symptom control only. Avoid hypoglycaemia completely. Suggested blood glucose target of 5 to 15 mmol/L. Minimise the number of finger pick blood glucose measurements, while 
ensuring the safety of the patient.
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guardian, family member or visiting nurse 
may only be available to supervise insulin 
injections once or twice daily. Although less 
aligned with the person’s insulin require-
ments, implementing a once or twice daily 
injection regimen can minimise risk and 
offer greater safety and certainty.

Current-generation insulin pumps pro-
viding AID functionality minimise the 
risk of double dosing and automatically 
adjust insulin delivery in response to 
changes in sensor glucose levels. However, 
they are complex devices and operation 
requires a definite minimum level of cog-
nition, visual acuity and manual dexterity. 
Only rapid-acting insulin is delivered, and 
a failure in insulin delivery (e.g. because 
an insulin cannula has been left in situ too 
long and therefore failed) can result in 
DKA. Therefore, continued use of the 
insulin pump should be reviewed regularly 
and changes in the person’s cognitive and 
functional status considered. If the patient 
or family member is not able to operate 
their pump safely, consideration should 
be given to reverting to supervised insulin 
injections. 

Ceasing lipid-lowering therapies used 
for primary prevention may be advisable 
for patients without high cardiovascular 
risk, particularly if their life expectancy 
is limited in the setting of cognitive 
decline, multiple comorbidities unrelated 
to cardiovascular disease and polyphar-
macy. Continued use of lipid-lowering 
therapies in the setting of secondary pre-
vention is recommended.

The prescription of antihypertensive 
agents should be reviewed. If the upright 
blood pressure is at or below target, reduc-
ing the number of medications or using 
combined preparations should be consid-
ered to simplify regimens.

End of life care
For patients at end of life, the highest 
priority is given to ensure their comfort 
and minimise distress. Ensuring optimal 
glucose control to prevent chronic com-
plications is no longer a priority. The 
frequency of finger-prick monitoring 

may be reduced or, preferably, eliminated 
altogether with the use of CGM. Loss of 
subcutaneous fat may impact the inser-
tion of sensors and insulin delivery 
cannulas. The management of glucose 
levels should focus on avoiding hypogly-
caemia, symptomatic hyperglycaemia 
and DKA. A blood glucose level ranging 
5 to 15 mmol/L is desirable. Asympto-
matic elevated glucose levels are accept-
able in the interests of liberalising the 
person’s diet and reducing the burden 
associated with therapies. Insulin should 
not be withdrawn completely, but dosing 
should be reviewed, accounting for fac-
tors such as weight loss and anorexia 
associated with a terminal illness. For 
those on injections, long-acting insulin 
should never be stopped, but rapid-acting 
insulin administered with meals may be 
omitted. Statins may be withdrawn, and 
antihypertensive agents may be reduced 
or ceased altogether.15 

Conclusion
Older people constitute a substantial pro-
portion of those with type 1 diabetes and 
the prevalence is expected to increase. 
They represent a heterogeneous group 
with a wide range of cognitive, functional 
and health status, which should be peri-
odically evaluated. Older people with 
type 1 diabetes also require regular review 
of treatment targets and regimens, includ-
ing at end of life, to optimise their health 
outcomes and quality of life. �   MT
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