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Abstract

As the global elderly population expands, world faces a rapid demo-
graphic transformation characterized by a significant increase in life ex-
pectancy and a rising prevalence of chronic conditions, notably Type 2 
Diabetes Mellitus (T2DM). This review explores the multifaceted chal-
lenges associated with diabetes management in older adults, focusing 
on the urgent need for personalized intervention strategies. This demo-
graphic shift creates complex health needs, necessitating comprehensive 
management approaches tailored to the unique physiological and psy-
chosocial factors affecting older patients.
We discuss the epidemiology of T2DM in the elderly and its underlying 
mechanisms, including insulin resistance and the role of lifestyle factors. 
The review also highlights the critical importance of early detection and 
prevention strategies, particularly for prediabetes, and emphasizes the 
necessity of individualized treatment plans that address varied health 
statuses and functional capacity among older patients. We address the 
limitations of current therapeutic approaches, which often derive from 
studies with younger cohorts, underscoring the need for more age-spe-
cific research.
Additionally, challenges such as polypharmacy, increased risk of co-
morbidities, and the potential for adverse treatment outcomes further 
complicate diabetes care in this age group. We advocate for holistic, 
integrated care strategies that encompass lifestyle modifications, health 
education, and appropriate pharmacological interventions, emphasizing 
patient-centered approaches that factor in the preferences and circum-
stances of older adults. By addressing these issues, we aim to improve 
the overall health outcomes, functional capacity, and quality of life for 
elderly individuals living with T2DM.
Keywords: Type 2 Diabetes Mellitus; Chronic disease; Insulin resis-
tance; Polypharmacy

Introduction

The global elderly population is expanding quickly. This 

demographic shift, while indicative of societal advance-
ments such as medical breakthroughs and higher living 
standards, also highlights pressing public health challeng-
es. Among these, the growing prevalence of chronic condi-
tions like Type 2 Diabetes Mellitus (T2DM) stands out as 
a critical global health issue. Diabetes was responsible for 
approximately 11.3% of global deaths in 2019. With obe-
sity rates on the rise among the elderly, the risk of diabetes 
is expected to continue growing. The increase in diabetes 
prevalence among the elderly differs across regions and 
ethnicities, being relatively low in European countries but 
significantly higher in affluent East Asian nations like Ko-
rea [1,2]. 

The combination of T2DM and age-related syndromes in 
older adults results in complex health needs that require 
a holistic approach for effective management. Currently, 
treatment strategies predominantly draw on research con-
ducted with younger cohorts, leaving a significant gap in 
personalized care for the older T2DM population. This gap 
underscores the urgent need for more age-specific manage-
ment plans [3,4]. However, crafting an ideal management 
plan for older adults with diabetes presents numerous chal-
lenges. The manifestation of the disease in this age group 
can be vague, making it difficult to diagnose and treat. Old-
er adults with T2DM often display a wide range of variabil-
ity in their condition due to age-associated physiological 
changes, the presence of other chronic illnesses, and dif-
ferences in functional, cognitive, and mobility levels [5,6].
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Moreover, older individuals are at a higher risk of devel-
oping cardiovascular diseases and cancer, which notably 
increases mortality risk. Critical diabetes-related complica-
tions that pose significant dangers in the elderly include the 
Hyperglycemic Hyperosmolar State (HHS), Diabetic Ke-
toacidosis (DKA), severe hypoglycemia, and serious acute 
infections, all of which also heighten the risk of death [7,8]. 
Even complications of diabetes that are not immediately 
life-threatening can cause a decline in functional ability 
and quality of life, potentially leading to a loss of inde-
pendence. Additionally, neurocognitive disorders are more 
common among diabetic patients, affecting their capacity 
to manage blood sugar levels and to react appropriately to 
hyperglycemia and hypoglycemia [9,10].

Recent societal shifts have also seen an increase in obesi-
ty rates, which now extend to the older T2DM population 
in the form of sarcopenic obesity. Furthermore, the preva-
lence of polypharmacy in the elderly raises the likelihood 
of drug interactions and adverse effects. Considering these 
multifarious challenges, there is a critical need to devise an 
integrated care strategy for older adults with diabetes. This 
strategy should be tailored to the unique and diverse char-
acteristics of this demographic, taking into consideration 
their specific lifestyle preferences, socioeconomic status, 
and available support networks [11-14].

In this analysis, we delve into the complex nature of T2DM 
in older adults and the various strategies for managing it. 
Our goal is to underscore the significance of personalized 
care and the necessity for treatment plans that cater to the 
unique requirements of elderly individuals with T2DM by 
detailing these aspects.
Epidemiology of diabetes mellitus in elderly

The global population is aging, and individuals over 60 
years old make up 15% of the total population, which is 
approximately 7.5 billion people. Among the elderly, about 
20% have Diabetes Mellitus (DM), with a similar percent-
age remaining undiagnosed [15,16]. The prevalence of 
DM among this age group varies between 18% and 33%, 
a discrepancy that could be attributed to differences in age, 
lifestyle, and genetic factors across populations. Addition-
ally, 30% of older adults experience impaired glucose reg-
ulation, putting them at a higher risk for developing DM 
[17-19] (Table 1).
Table 1: Epidemiology and challenges of T2DM in the elderly.

Aspect Details Statistics Implication

Prevalence of 
T2DM

Approximately 
20% of elderly 
(age 60+) have 
diabetes; 30% 

with prediabetes 
symptoms.

30.1% 
prevalence in 

South Koreans 
aged 65+ (2020)

Significant 
health burden 

requiring 
targeted 

interventions.

Common 
complications

Increased risk of 
cardiovascular 

diseases, 
hypoglycemia, 

and falls.

Children of 
elderly with 
T2DM face 

higher mortality 
rates.

Need for close 
monitoring 
and tailored 

treatment plans.

Management 
challenges

Variability in 
health status and 
polypharmacy 

risks complicate 
care.

5.27 million 
South Korean 

adults diagnosed 
with diabetes.

Highlights the 
necessity for 

comprehensive 
management 

strategies.

Healthcare needs

Comprehensive, 
individualized 
management 
considering 

physiological 
and psychosocial 

factors.

Varying health 
statuses hinder 

standard 
treatment 
protocols.

Raises 
questions on 

the adequacy of 
current medical 

guidelines.

Diabetes in the elderly can be categorized into two main 
groups: Those who have had diabetes since their youth or 
middle age, and those who develop type 2 diabetes later 
in life. Type 1 diabetes is rare among the elderly, as au-
toimmune diseases typically affect younger individuals. 
Therefore, older adults with type 1 diabetes are often in the 
advanced stages of the disease and face multiple complica-
tions [20].

The majority of people over 60 years old are affected by 
type 2 diabetes, which is primarily due to insulin resistance. 
In the later stages of type 2 diabetes, insulin production 
may be significantly diminished [21,22].

The complications and management of diabetes in the el-
derly are influenced by the duration of hyperglycemia, the 
individual’s health background, and the presence of other 
diseases. Some elderly individuals may not experience any 
complications and can be easily managed, while others 
may have multiple complex conditions that are challenging 
to treat, even in specialized facilities [23-25]. This latter 
group often includes those who developed diabetes at a 
younger age. The most common serious health issues in the 
elderly with diabetes are heart and kidney problems, which 
can restrict the types of medications that can be safely pre-
scribed [26-28]. 
T2DM mechanism in elderly

Type 2 DM in the elderly is attributed to multiple factors, 
including genetic predispositions, a decline in insulin pro-
duction due to aging, and changes in environmental factors 
that contribute to central obesity. Central obesity is a key 
driver of insulin resistance, which underlies metabolic syn-
drome and type 2 DM in adults and the elderly. The seden-
tary lifestyle and dietary habits prevalent in modern society 
are significant contributors to this condition [29-32]. Addi-
tionally, recent research has highlighted the potential role 
of Arginine Vasopressin (AVP) or its C-terminal fragment, 
Copeptin, in reducing insulin sensitivity in older individu-
als, impacting liver glycogenolysis and glucagon secretion 
[33-35].

Vitamin D deficiency is another factor considered by some 
researchers to connect osteoporosis, insulin resistance, obe-
sity, DM, and cognitive impairments, including Alzheimer’s 
disease. While some argue that Vitamin D deficiency might 
result from obesity and chronic conditions like metabolic 
diseases, experimental evidence suggests that Vitamin D 
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could counteract fat accumulation, support pancreatic islet 
cell health, enhance insulin production, lower insulin resis-
tance, and suppress appetite [36-39]. These effects imply 
that Vitamin D supplementation could potentially prevent 
and manage metabolic diseases, although current scientific 
evidence does not fully endorse Vitamin D for the preven-
tion or treatment of DM, obesity, and Alzheimer’s disease 
[40-42].

Deficiencies in other micronutrients, such as magnesium 
and potassium, have also been implicated in the onset of 
type 2 DM and the ineffective management of metabolic 
diseases. Magnesium, in particular, plays a crucial role in 
carbohydrate metabolism, glucose transport, and the reg-
ulation of insulin secretion and function. Its deficiency, 
which can arise from inadequate intake, gastrointestinal 
issues, or renal loss, is often linked to poor glycemic con-
trol and an increased risk of complications like retinopathy, 
nephropathy, and foot ulcers in the elderly. However, there 
is still no conclusive evidence to suggest that the systematic 
supplementation of these micronutrients can prevent type 2 
DM or its complications [43-45].
Prevention and management of diabetes 

Management strategies for T2DM (Table 2).
Table 2: Key management strategies for T2DM in the elderly.

Strategy type Recommended 
approaches

Target 
population

Expected 
outcomes

Prevention

Lifestyle 
modifications, 
early detection 

screenings.

Older adults at 
risk of T2DM.

Slower 
progression from 

prediabetes to 
T2DM.

Therapeutic 
goals

Personalized 
treatment plans 
with adjusted 

HbA1c targets.

Frail elderly 
and those 

with multiple 
comorbidities.

Improved 
management 
of diabetes 
and reduced 

complications.

Medication 
considerations

Emphasis on 
safety and low 
hypoglycemia 

risk with tailored 
regimens.

Older adults 
with varying 

health 
conditions.

Better adherence 
to treatment and 
fewer adverse 

effects.

Lifestyle 
modifications

Balanced diet, 
tailored physical 
activity, regular 

education.

Elderly 
individuals and 
their caregivers.

Enhanced 
quality of life 
and functional 

capacity.

Prevention: Numerous large-scale prospective studies 
have demonstrated that identifying prediabetes, which is 
characterized by impaired glucose tolerance and/or im-
paired fasting glucose, offers a chance to slow down or 
prevent the development of T2DM. Screening high-risk 
individuals for T2DM, either through specific question-
naires or by examining those who visit outpatient clinics 
for cardiometabolic issues (like metabolic syndrome, hy-
pertension, or cardiovascular disease), identifies many peo-
ple with HbA1c levels near 6.5% (48 mmol/mol). It’s im-
portant to note that prediabetes is defined in different ways, 
either as HbA1c levels of 5.7%-6.4% or 6.0%-6.4% (39-47 
mmol/mol or 42-47 mmol/mol, respectively). Screening is 

also crucial for detecting previously unrecognized diabetes 
mellitus, especially for those in or moving to institutional 
care [46-49].

Both lifestyle changes and medication have proven effec-
tive in delaying the transition from prediabetes to T2DM. 
Specifically, intensive lifestyle modifications have been 
shown to significantly reduce the rate of progression to 
T2DM across various age groups. Although most studies 
on the subject included a smaller number of older adults 
(defined here as those aged over 60), analyses based on age 
suggest that lifestyle interventions are particularly benefi-
cial in older populations compared to younger ones [50-
52]. The application of these interventions on a wider scale 
has shown promising results. For instance, preliminary 
outcomes from the UK’s National Health Service Diabetes 
Prevention Programme indicate a higher engagement rate 
among older adults, including those over 75, in lifestyle in-
terventions, achieving better outcomes in weight loss and 
HbA1c reduction than their younger counterparts [53-55]. 
Among drug treatments, metformin has been effective in 
delaying prediabetes progression in younger and obese in-
dividuals, but its effectiveness is less pronounced in older 
adults with prediabetes. While thiazolidinediones and acar-
bose have also been effective in slowing the progression 
from prediabetes to T2DM, including in older adults, they 
have not been officially approved for this use [56,57].
Guidelines and treatment goals

Treatment guidelines for managing high blood sugar in 
older adults with T2DM consider the common heart and 
kidney issues in this population. They emphasize reducing 
the risk of low blood sugar and allowing adjustments in 
treatment goals for frail patients with other health condi-
tions. Due to the varied health statuses of older adults with 
T2DM, a personalized treatment plan that balances manag-
ing risk factors with achieving functional goals is recom-
mended [58-60].

Proper control of blood sugar levels can delay or lessen the 
impact of complications affecting small blood vessels at 
any age. However, aggressive treatment approaches may 
not be as beneficial or feasible for older, frail individuals 
with T2DM, particularly if these approaches increase the 
risk of low blood sugar, a significant risk for this age group 
[61,62]. The advantages of strict blood sugar control are 
generally seen over many years and may not be as pertinent 
for those with a shorter expected lifespan. Implementing 
intensive treatment can also be challenging when patients 
have other health conditions that limit treatment options 
[63,64].

Current guidelines for treating T2DM suggest less strict 
blood sugar targets for older patients, especially those who 
have had diabetes for a long time, due to their increased risk 
of low blood sugar and other complications as they age. 
While patient motivation and the ability to manage their 
diabetes may not necessarily decline with age, factors like 
resource availability and delays in advancing treatment can 
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The advantages of even minimal physical activity are wide-
ly acknowledged. For older adults facing challenges such 
as reduced mobility and other health conditions, tailored 
exercises, including chair-based activities that incorporate 
resistance and/or aerobic elements, can enhance muscle 
mass and strength, improve blood sugar control, and boost 
mental health. A meta-analysis of eight studies focusing on 
older adults revealed that engaging in resistance exercises 
for three months or more can reduce HbA1c levels by an 
average of 0.5%, although no clear link was found with the 
intensity, frequency, or duration of the exercises [79-82]. 
While moderate-intensity aerobic exercises also offer func-
tional benefits and can improve HbA1c levels in older in-
dividuals, the impact is generally less significant compared 
to resistance training. The positive effects of resistance 
training, particularly in pre-frail and frail older patients 
with T2DM, have been supported by studies that combined 
exercise with dietary changes [83-85].

The importance of exercise in slowing metabolic decline, 
aiding weight management, combating sarcopenia, and 
delaying frailty is undisputed. Yet, for older adults with 
T2DM, debates continue regarding the best type of exer-
cise, how often and how intensely it should be performed, 
the length of each session, and whether supervision is 
necessary. The potential long-term benefits for vascular 
health also remain uncertain [86-88]. Given the diversity 
of T2DM and its associated health issues in this age group, 
exercise plans must be tailored to each individual, guided 
by clinical judgment. The general recommendation is to 
start slowly, gradually increasing the intensity to achieve 
benefits while ensuring the activity is sustainable and does 
not lead to overexertion [89,90].

The high occurrence of prediabetes among older adults, 
with some areas seeing up to a 10% yearly progression to 
T2DM, has highlighted the importance of screening and 
early intervention for this demographic. Dietary and exer-
cise changes have shown to slow the progression to T2DM 
and reduce the onset of related health issues into the sev-
enth decade of life, though the effectiveness of these inter-
ventions into the eighth decade remains uncertain [91-93]. 
There is ongoing debate about the cost-effectiveness of re-
fining screening based on risk factors such as age, family 
and personal medical history, BMI, and ethnicity. It’s note-
worthy that with increasing age, the overall risk of mortal-
ity may lower the population-wide progression rates from 
prediabetes to T2DM. Additionally, older individuals may 
experience slower disease progression and have a shorter 
timeframe for the development of complications compared 
to younger people [94,95].
Therapeutic choices

While personalized non-drug treatments continue to be 
a cornerstone in managing T2DM in the elderly, most of 
these individuals will also need drug therapies. Choosing 
the right glucose-lowering medications for older adults 
with T2DM is challenging due to numerous factors. The 

have an age-related impact [65,66]. For younger, healthier 
individuals newly diagnosed with T2DM, blood sugar tar-
gets below 6.5% or 7% (48 mmol/mol or 53 mmol/mol) are 
typically recommended and may also be suitable for older, 
healthy patients. However, guidelines are increasingly rec-
ommending less strict targets (e.g., below 8%; 64 mmol/
mol) for older, less healthy individuals with a long history 
of diabetes. For older patients with complex health needs 
and frailty, HbA1c levels up to 8.5% (69 mmol/mol) may 
be acceptable, as long as symptoms are managed and risks 
for vascular complications are appropriately addressed. 
Older patients can still expect their blood sugar manage-
ment to be as thorough as is safely and feasibly possible, in 
line with their preferences and quality of life [67,68].

For older adults with significant disabilities or those in care 
facilities, aiming for less strict blood sugar levels to control 
symptoms and minimize low blood sugar risks is advisable. 
In such cases, involving family, caregivers, and diabetes 
educators is crucial to ensure treatment plans are effectively 
communicated and executed [69,70].

Managing non-blood sugar-related risk factors for heart 
disease, like blood pressure and LDL-cholesterol, is es-
sential for T2DM patients of all ages. While there’s debate 
over whether older adults should have less strict targets 
than younger individuals, most guidelines recommend 
blood pressure goals of ≤ 140/85 mmHg for older adults, 
with lower targets (<130/80 mmHg) for those with heart or 
blood vessel disease. LDL-cholesterol targets are general-
ly<2.6 mmol/l (100 mg/dl) for all adults, with even lower 
targets (<1.8 mmol/l; 70 mg/dl) for those at very high risk 
of heart disease at any age [71,72].
Health education

Education on health for both patients and caregivers con-
tinues to be a critical element in managing diabetes, par-
ticularly with an emphasis on tailoring this education to 
suit the specific requirements of the elderly. Highlighting 
essential topics such as a balanced diet, regular exercise, 
proper medication use, and the significance of monitoring 
blood sugar levels can yield significant benefits and should 
be regularly reinforced [73,74].

Lifestyle: Guidelines for a balanced and healthy diet are 
crucial for individuals of all ages with T2DM, emphasizing 
the importance of reducing saturated fats, simple sugars, 
and salt intake. It’s also vital to adjust portion sizes and 
overall daily calorie consumption to manage weight ef-
fectively. However, it’s important for older adults to avoid 
excessive dieting, as it can lead to a rapid loss of muscle 
mass. Additionally, quick weight loss, whether intentional 
or not, may mask the failure of β-cells and the progression 
of T2DM. Older adults should therefore approach dieting 
with caution to ensure they receive adequate nutrition. If 
malnutrition is a concern, vitamin supplements may be 
beneficial for overall health, although amino acid supple-
ments have shown limited effectiveness in combating sar-
copenia [75-78].
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Long-acting sulfonylureas, including chlorpropamide, gly-
buride, and glimepiride, are particularly prone to causing 
hypoglycemia. It is advisable to avoid these medications in 
older individuals, especially those who experience frequent 
diarrhea, have a history of alcohol addiction, or suffer from 
memory issues, as these conditions can heighten the risk of 
hypoglycemia and lead to weight gain [114,115].

For older adults, short-acting sulfonylureas, like megli-
tinides, are often recommended due to their lower inci-
dence of hypoglycemia. However, it’s important to note 
that they still carry a similar risk for weight gain [116,117].
Thiazolidinediones 

Thiazolidinediones, including rosiglitazone and particular-
ly pioglitazone, are known to enhance insulin sensitivity 
and may also boost insulin production in response to glu-
cose in individuals with impaired glucose tolerance. Piogl-
itazone stands out as the sole thiazolidinedione currently 
available on the market that serves as an effective option for 
elderly patients, primarily due to its minimal risk of causing 
hypoglycemia. It can be administered either as a standalone 
treatment or in combination with metformin. The primary 
adverse effect associated with pioglitazone is fluid reten-
tion, making it unsuitable for patients suffering from con-
gestive heart failure [118,119].

The full anti-hyperglycemic impact of glitazones may take 
between 2 to 4 weeks to manifest. As such, they are suitable 
for patients with a lower initial HbA1c level, those allergic 
to sulfonylureas, or individuals who prefer not to use insu-
lin. Despite their general tolerability in older adults and the 
possibility of their use in cases of renal insufficiency, the 
widespread adoption of thiazolidinediones is hindered by 
their high cost and certain adverse effects. These include 
fluid retention, an increased risk of fractures due to bone 
loss, and a heightened risk of bladder cancer [120-122].
Alpha-glucosidase inhibitors 

Alpha-Glucosidase Inhibitors (AGI), including acarbose 
and miglitol, function by blocking the activity of gastroin-
testinal alpha-glucosidases. These enzymes are responsible 
for breaking down carbohydrates into monosaccharides. As 
a result, AGIs help to minimize the increase in blood sugar 
levels following meals [123,124].

AGIs can be administered on their own or alongside other 
diabetes medications such as metformin, sulfonylureas, or 
insulin. Despite their potential for safety and efficacy, there 
hasn’t been extensive testing of these inhibitors in elderly 
diabetic patients. The primary adverse effects associated 
with AGIs are gastrointestinal issues, including bloating 
and diarrhea, which restrict their usage [125].
Incretin-based therapies 

Dipeptidylpeptidase-4 (DPP-4) inhibitors and Gluca-
gon-Like Peptide-1 (GLP-1) receptor agonists are emerg-
ing as promising treatments for the elderly due to their low 

ideal treatments should effectively and consistently lower 
blood sugar levels, minimize risks of hypoglycemia and 
unwanted weight gain, and be easy to use, well-tolerated, 
and safe [96,97]. Given the high occurrence of heart and 
kidney issues in the elderly, medications that either offer 
protection or are safe for these conditions are preferred. Ad-
ditional health issues prevalent in this age group, such as 
depression, cognitive decline, muscle loss, liver problems, 
osteoporosis, increased fall and fracture risk, frailty, and 
polypharmacy, also influence the selection of glucose-low-
ering medications. However, there is a notable lack of 
strong evidence supporting the use of many glucose-lower-
ing drugs in the elderly, with individuals over 75 years old 
being underrepresented in clinical trials for new medica-
tions [98-100]. While many treatments may still be suitable 
for healthy older adults, options for those who are frail are 
more restricted. Special care is also needed when combin-
ing medications to reach blood sugar targets, prioritizing 
options that have the lowest risk of causing hypoglycemia 
[101-103].
Metformin

Metformin works by enhancing insulin sensitivity, decreas-
ing the release of glucose from the liver, and boosting its 
uptake by muscles, effectively lowering blood sugar levels. 
Its minimal risk of causing low blood sugar makes it a pre-
ferred choice for treating older adults. However, it is not 
recommended for individuals at risk of developing lactic 
acidosis, such as those with a history of stroke, pneumonia, 
heart attack, heart failure, or kidney problems [104-106]. 
The medication is considered safe for patients with kidney 
issues if their Glomerular Filtration Rate (GFR) is 30 ml/
min or higher. Weight loss and gastrointestinal issues are 
other concerns that may limit its use. Elderly individuals 
are encouraged to drink plenty of water to prevent dehydra-
tion and kidney damage, especially during hot weather or 
periods of prolonged fasting [107,108].

Metformin should be discontinued prior to any surgical 
procedures or when an elderly patient needs to undergo 
diagnostic tests involving iodinated contrast materials due 
to the increased risk of kidney problems in the elderly. Ad-
ditionally, between 18.7% to 30% of diabetic patients on 
metformin may experience Vitamin B12 deficiency, which 
seems to be linked to the age of the patient, the dosage of 
metformin, and the length of treatment. It is important to 
regularly monitor Vitamin B12 levels in patients who meet 
these criteria. A deficiency in Vitamin B12 can lead to pe-
ripheral neuropathy, with or without anemia, and can initi-
ate or exacerbate cognitive issues in the elderly [109,110].
Insulin secretagogues: Sulfonylureas and meglitinides 

Sulfonylureas are highly favored for their effectiveness, 
extensive history of use, and affordability, making them 
a common choice across the general population. They are 
typically well-received, even among older adults. Never-
theless, the most significant and hazardous side effect asso-
ciated with these drugs is hypoglycemia [111-113].
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suppresses the unnecessary release of glucagon. Pramlin-
tide is also believed to activate the initial rapid phase of 
insulin release after eating [143,144].

The use of Pramlintide in therapy has been shown to im-
prove A1c levels, reduce body weight, and is linked to a 
low incidence of severe hypoglycemia in patients with 
T2DM, irrespective of their prior insulin usage. Nonethe-
less, the requirement for multiple injections can be a barrier 
to its adoption in the treatment regimen for DM, particular-
ly among older adults [145-147].
Insulin

Globally, the use of insulin in older adults is often avoided 
due to concerns about hypoglycemia from both the patients 
and their families, as well as healthcare providers. There 
is a common belief that administering multiple insulin in-
jections is too complex and risky for elderly individuals. 
However, the introduction of long-acting insulin variet-
ies, along with new pen devices and glucose meters, has 
simplified the administration of insulin analogs for older 
patients [148,149]. Advances in insulin formulations and 
other technologies are expected to enhance acceptance and 
improve the quality of life for those with diabetes. The 
development of non-invasive insulin delivery methods is 
anticipated to address the significant issue of treatment ad-
herence. Proposals for non-invasive delivery include oral, 
buccal, pulmonary, nasal, and transdermal insulin applica-
tions [150-152].

The quality of life for patients who take one or two dai-
ly doses of intermediate insulin has already seen signifi-
cant improvements. Nonetheless, before initiating insulin 
therapy, it’s crucial to evaluate whether a patient is both 
physically and cognitively capable of managing their in-
sulin treatment. This includes being able to prepare insulin 
doses, operate an insulin pen, determine the correct dose, 
monitor blood glucose levels accurately, and recognize 
and address hypoglycemia. For those who are able, insulin 
represents a viable treatment option [153,154]. For older 
patients who can administer but not prepare their insulin 
due to visual impairments or other issues, having a family 
member or pharmacist prepare a week’s worth of insulin 
doses for storage in the refrigerator can enable them to con-
tinue living independently, particularly in developed coun-
tries where independent living is common. This is less of 
an issue in developing countries, where older individuals 
often live with family members. For instance, a survey in 
North Africa found that only 2.6% of elderly individuals 
live alone [155,156].

In patients with chronic renal failure, insulin metabolism is 
affected, necessitating lower doses of insulin when the GFR 
falls below 50 ml/min. For older patients needing multiple 
medications, electronic programmable pill dispensers can 
aid in improving adherence, though support from family 
members may still be necessary [157,158].

Additional treatments specific to diabetes management 

risk of causing hypoglycemia, either as standalone medica-
tions or when combined with metformin [126-128]. 

DPP-4 inhibitors, while considered to be modest in their 
ability to reduce blood sugar through various mechanisms, 
whether used alone or in combination with metformin, sul-
fonylureas, and thiazolidinediones, do not pose a risk of 
hypoglycemia and do not affect body weight. This makes 
them potentially appealing options for older patients, al-
though their long-term safety remains to be confirmed, and 
they are relatively expensive. Additionally, their dosage 
needs to be adjusted in cases of renal insufficiency. Recent 
studies have shown that, in the elderly. Sitagliptin is as ef-
fective as sulfonylureas but with a lower hypoglycemia risk 
and also promotes weight loss [129-132].

GLP-1 agonists, including exenatide, liraglutide, and the 
more recent lixisenatide, are also beneficial as they do not 
raise the risk of hypoglycemia unless combined with sul-
fonylureas. They promote weight loss, making them par-
ticularly useful for overweight or obese elderly patients. A 
combined analysis of six randomized trials indicated that 
liraglutide is effective and well-tolerated in older individu-
als. However, like DPP-4 inhibitors, the dosage of liraglu-
tide must be adjusted based on renal function. These medi-
cations require a 2-4 weeks dose titration period to achieve 
their full effect. Additionally, GLP-1 agonists may offer 
neuroprotective benefits, potentially aiding elderly patients 
with neurodegenerative conditions [133-136].
Sodium-glucose co-transporter type 2 inhibitors

Sodium-Glucose Co-Transporter Type 2 (SGLT2) inhibi-
tors, such as canagliflozin and dapagliflozin, are a new type 
of medication that lowers blood sugar levels by blocking 
the reabsorption of glucose in the kidneys. These medica-
tions can reduce HbA1c levels by 0.5-0.8% when taken 
alone or in combination with other treatments. However, 
their use is restricted due to common side effects like uri-
nary and genital infections, as well as other potential risks 
including low blood pressure, dizziness, and a decline in 
kidney function [137-139]. Serious side effects have also 
been observed, including extreme low blood sugar due to 
reduced liver glycogen stores, an increase in muscle wast-
ing associated with diabetes, and ketoacidosis, though these 
are less common. Consequently, SGLT2 inhibitors should 
be prescribed with caution to elderly patients and avoided 
entirely in individuals with chronic kidney disease, muscle 
wasting, or a high risk of dehydration [140-142].
Pramlintide

Pramlintide is a synthetic analogue of human amylin, uti-
lized in the management of both type 1 and type 2 DM. It 
is administered via subcutaneous injection at meal times 
alongside insulin. The mechanism by which Pramlintide 
aids in glucose management includes enhancing the uptake 
of glucose by peripheral tissues and decelerating the emp-
tying of the stomach. Additionally, it induces a feeling of 
fullness through its action on hypothalamic receptors and 
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egies for managing diabetes in the elderly in long-term 
care settings, Diabetes Spectr, 33(2020):236-245.
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older adults, Diabetes Spectr, 33(2020):217-227.
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and hyperosmolar hyperglycemic state, World J Clin 
Cases, 10(2022):11702-11711.
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Jeeyavudeen, Diabetes and cognitive function: An ev-
idence-based current perspective, World J Diabetes, 
14(2023):92-109.
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Faturoti, et al. The impact of diabetes in cognitive im-
pairment: A review of current evidence and prospects 
for future investigations, Medicine, 102(2023):e35557.

11.	 Y. M., M.G. Patel, H.H. Makwana, H. Kalariya. Un-
raveling the enigma of sarcopenia and sarcopenic obe-
sity in Indian adults with type 2 diabetes - a compar-
ative cross-sectional study, Clin Diabetes Endocrinol, 
10(2024):22.
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gies, Nat Rev Endocrinol, 14(2018):513-537.
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may include systematic supplementation with Vitamin D, 
magnesium, and Vitamins E and B, which can enhance both 
physical and mental activity in the elderly, with or without 
diabetes [159].

However, there are barriers to effective treatment in the 
elderly, including missed medication doses due to memo-
ry issues or depression-related disinterest in life. Limited 
dexterity and poor eyesight can also hinder their ability to 
manage blood glucose monitoring and insulin dosing effec-
tively. Optimal care for elderly individuals with diabetes 
involves family support and a multidisciplinary approach 
aimed at reducing cardiovascular risk factors and enhanc-
ing life expectancy and quality of life [160,161].

Conclusion

This review underscores the complex interplay of physio-
logical, psychosocial, and lifestyle factors that contribute 
to the management challenges faced by older adults with 
T2DM. The findings highlight the urgent need for person-
alized intervention strategies that cater to the diverse health 
needs of this demographic, emphasizing the necessity of in-
dividualized treatment plans that account for comorbidities, 
functional capacity, and personal preferences.

Current therapeutic approaches often fall short due to their 
reliance on research conducted primarily with younger 
populations, which may not effectively address the unique 
manifestations of diabetes in older adults. As the elderly 
population continues to grow, the healthcare system must 
prioritize age-specific research and develop comprehensive 
management strategies that encompass lifestyle modifica-
tions, pharmacological interventions, and holistic care. The 
importance of patient-centered care is paramount, as it not 
only enhances compliance but also improves overall health 
outcomes and quality of life.

Furthermore, ongoing education for both patients and care-
givers are essential in promoting effective self-manage-
ment practices. By holistically addressing the multifaceted 
nature of T2DM in older adults and integrating their input 
into care plans, we can ensure better management of the 
disease, ultimately leading to enhanced functional capacity 
and a higher quality of life for elderly individuals living 
with diabetes. The need for innovative, evidence-based 
solutions remains critical as we navigate the complexities 
of aging populations and chronic disease management in 
the years to come.
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