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• Diabetes technology can be safely used in carefully selected 

older adults leading to improved diabetes outcomes 
 
• Older adults using diabetes technology must be routinely 

assessed for cognitive and physical impairments 
 
• Training and education must be offered to family members 

and caregivers of older adults using diabetes technology and 
the social support of these patients should be routinely 
assessed.  

 
Case Report 
 
An 86-year-old female with type 1 diabetes (DM1) was admit-
ted to the hospital due to inability to self-manage her insulin 
pump. She had major neurocognitive disorder, and her insulin 
pump and continuous glucose monitor (CGM) were managed 
by her 88-year-old husband and a part-time caregiver. Her 
husband was hospitalized for an acute illness and her main 
caregiver and daughter were infected with COVID-19. The 
patient had excellent home support and employed three 
caregivers who provided 24-hour care. Her daughter, husband, 
and one caregiver had received education on how to manage her 
diabetes using diabetes technology. The other caregivers were 
not allowed to manage her insulin pump based on their contract 
with the caregiver agency. The patient was asymptomatic and 
admitted with a blood glucose level of 455 mg/dl. There was no 
evidence of diabetic ketoacidosis. During the hospitalization, 
her glucose levels were well managed with subcutaneous 
insulin with guidance from endocrinology. Her husband had 
worsening vision from glaucoma and was deemed to no longer 
be appropriate to manage her pump. She remained in the 
hospital for 5 days waiting for an available caregiver to be 
trained on her insulin pump. Limited availability of a diabetes 
educator to provide the time intensive training also contributed 
to her lengthy hospital stay. 
 
Discussion 
 
Adults with DM1 are living longer even though they continue 
to have shorter life expectancy of almost 8 years compared with 
those without the disease.1 As the population ages, clinicians 
care for more older adults with DM1. Physicians should 
appreciate that diabetes self-management may decline with 
aging due to the burdens of comorbidities and changes in 
psychosocial support.2,3  

Diabetic technology, including CGMs and insulin pumps have 
revolutionized the management of DM1. Insulin pumps provide 
a continuous flow of short-acting insulin, known as the basal 
rate, through a tiny subcutaneous cannula. Insulin pumps are 
convenient as they eliminate the need for multiple insulin 
injections a day. CGMs measure interstitial glucose and provide 
real-time assessment of glucose levels. CGMs are easy to apply, 
and sensors need to be changed every 7 to 14 days depending 
on the model. Sensor augmented insulin pumps (SAPs) are 
advanced insulin pumps that can communicate with CGMs and 
can adjust the basal insulin rate according to glucose levels.  
Manual inputs are still required from the user for meal-time 
insulin boluses. Finally, closed-loop insulin pump systems are 
an emerging technology. Closed-loops systems communicate 
with CGMs and adjust the basal rate and bolus rate based on 
real-time glucose levels.  
 
Insulin pumps and CGMs are considered safe and effective 
technology for young adults with type 1 diabetes, but few 
studies have examined the safety and efficacy of these 
technologies in older adult and even fewer have considered the 
impact of geriatric syndromes on the continued use in geriatric 
patients.  Insulin pumps have been shown to have better out-
comes in adults with DM1 when compared to treatment with 
multiple daily insulin injections including lower HbA1c, 
reduced hypoglycemia, and reduced cardiovascular mortality.4,5 
The landmark Diabetes Control and Complications Trial 
(DCCT) led to an increased use in insulin pump therapy6 to 
prevent the diabetic complications of retinopathy, neuropathy, 
nephropathy, and cardiovascular disease more effectively via 
stringent glycemic control. In older adults, SAPs are parti-
cularly advantageous when hypoglycemia is detected and can 
improve overall glycemic control, reduce severe hypoglycemia, 
hypoglycemic unawareness, and hospitalizations.7 Two recent 
trials have looked at closed-loop insulin pump technology use 
in older adults. The Older Adult Closed Loop (ORACL) trial 
was done at two tertiary hospitals in Australia and included 
older adults independent with diabetes self-management as well 
as those dependent on caregiver assistance. The ORACL trial 
found that hybrid closed-loop systems reduce time spent in 
hypoglycemia range overnight and resulted in better glycemic 
control when compared to SAP.8 A second study yielded simi-
lar results when comparing hybrid closed-loop glucose systems 
to SAP in older adults independent in diabetes self-
management.9 While these trials specifically targeted adults 
>60 years, the sample sizes were small, and the patients were 
relatively “young” for the geriatric population with a mean age 



  
 
of 67 years and 68 years. The patients also did not meet criteria 
for frailty. Further trials are needed to assess the safety, effi-
cacy, and challenges of insulin pumps in frail older adults with 
cognitive or physical impairments.  
 
The Wireless Innovation for Seniors with Diabetes Mellitus 
(WISDM) trial showed that CGMs improve glycemic control 
and reduce hypoglycemia in older adults with DM1 when 
compared with standard blood glucose monitoring.10,11 This is 
important as aging is associated with reduced hypoglycemic 
awareness12,13 and older adults are at greater risk for hypogly-
cemia as well as complications associated with hypoglycemia. 
Hypoglycemia can lead to falls, fractures, cognitive impair-
ment, seizures, and acute changes in mentation. Guidelines 
recommend looser glycemic control in older adults and higher 
hemoglobin A1c targets given these complications.14 CGMs 
can improve the care of cognitively and functionally impaired 
older adults with diabetes given the ability for family members 
and caregivers to monitor glucose levels remotely. Additional-
ly, eliminating fingerstick glucose monitoring improves patient 
satisfaction, reduces pain, and could even reduce agitation in 
those with mood or cognitive disorders. Unfortunately, 
acetaminophen, a commonly used medication in the geriatric 
population, may interfere with the accuracy of some CGMs 
causing false hyperglycemia.15 Additionally, CGMs may be 
less accurate in chronic kidney disease (CKD) stages 4-5 of 
which many older adults have.  
 
Bluetooth enabled Insulin pens, often referred to as smart pens, 
can record the dose and time of insulin delivery and provide 
downloaded data for patients and physicians.16 This technology 
is easier to use then a typical syringe and vial for older adults 
with reduced hand dexterity from arthritis. Caregivers or 
physicians can also readily monitor missed or extra doses in 
older adults, especially if there is concern for cognitive impair-
ment or non-compliance. Unfortunately, the technology may 
pose challenges to those with cognitive impairment due to 
charging requirements and cartridge changes and those with age 
associated vision changes may find the small print on smart 
pens difficult to read.5 
 
The Centers of Medicare and Medicaid services (CMS) covers 
the cost of CGMs, insulin pumps and associated supplies. 
Refills require a face-to-face visit with a physician every 3 
months per CMS and these frequent visits can be challenging 
for older adults, especially those who rely on others for 
transportation. Older adults surveyed with DMI on Medicare 
reported challenges obtaining supplies for their pump and 
challenges seeing a health care provider every 90 days.17 CMS 
does not cover the cost of smart pens. These devices are more 
expensive and many older adults on a fixed income would be 
unable to afford them. 
 
Insulin pumps can be used safely and effectively in independent 
older adults who are cognitively able to understand how to 
program the pump and are physically able to manage the pump. 
Age related diseases lead to changes in vision, reduced dexteri-
ty, tremors, physical disability, and cognitive impairment which 

hinder safe independent use of an insulin pump. Those with 
hearing impairment may not hear the device alarm. Those with 
vision impairment may have challenges reading the screens, 
which do not have magnification ability.5 Those with cognitive 
impairment have reduced ability to be involved in diabetes self-
care.18 Older adults with cognitive, functional, or sensory 
impairments are thus reliant on a family member or caregiver 
to manage the pump. Insulin pump training is time intensive, 
requiring several hours with a diabetic educator. There are 
further administrative challenges many caregiver agencies do 
not authorize their staff to manage insulin pumps and employ-
ing consistent caregivers is often not feasible. Training new or 
rotating caregivers on insulin pump use could be barrier for 
many patients. Finally, caregivers and family members experi-
ence their own health and family emergencies and will at times 
need to “call in sick”. When this happens, older adults on 
insulin pumps are left in a vulnerable and dangerous situation. 
In our case, the patient had to be hospitalized as she did not have 
access to an adequately trained caregiver and needed to stay in 
the hospital several days waiting for an available diabetes 
educator to train a new caregiver on the diabetic technology.  
Adults on insulin pumps should routinely be monitored for their 
ongoing cognitive and physical ability to self-manage insulin 
pumps and education needs to involve family and caregivers. 
Additionally, physicians should routinely assess the support 
system of an older adult using diabetes technology. 
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