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How to we define, describe, refer to   
an adult person over 65 years of age ? 

Adulto 
Mayor 

Tercera 
Edad

Envejeciente



• “Older” is preferred over "elderly“, but both 
are equally imprecise; 

• > 65 is the age often used!!!
• Patients aged 65 and older have been classified 

into three groups: 
• youngest-old: ages 65 -74 years
• middle-old: 75 - 84 years
• oldest-old: ≥85 years.



Aging is associated with dynamic changes !
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Aging is results in decline ……   

Senses

Activities of 
daily living 

Increase
suceptability
to  Disease

Impaired
cognitinve
Function

Fraility
or

Disability



Advancing age is the major risk factor for 
a number of chronic diseases in humans.
• In 2012, 60% of older adults managed 

2 or more chronic conditions.
• Common chronic conditions include:

• Heart Disease
• Cancer
• Chronic bronchitis or emphysema
• Stroke
• Diabetes Mellitus
• Alzheimer's disease



Diabetes Mellitus is a chronic disease 
very prevalent  in our aging population:

 ADA 2020:
 Approximately one-quarter of people over the age of 65 

years have diabetes and one-half of older adults have 
prediabetes.
 The number of older adults living with these conditions 

is expected to increase rapidly in the coming decades.
 Projections: number of cases diagnosed DM in persons 65 

yrs. and older will increase 4 folds.



In order to develop 
effective interventions:

• Prevention, Early detection, Diagnosis, and Treatment 
of aging-related diseases like Diabetes Mellitus  

• One must understand theirs causes and factors that 
place people at increased risk for their initiation and 
progression towards diabetes. 



Diabetes Mellitus  in older adults
• Type 2 diabetes is the most prevalent form of diabetes 

in older adults and is an Age-Related Disorder. 
• Older adults are at high risk for the development of 

Type 2 DM due to the combined effects of:
• Genetic
• Lifestyle
• Aging influences

• These factors contribute to hyperglycemia through 
effects on both:
• B-cell insulin secretory capacity
• Tissue sensitivity to insulin 



Aging has direct effects on β-cell proliferation and function and contributes indirectly to impaired insulin 
sensitivity through lifestyle-related and comorbidity-related risk factors. The insulin resistance in turn may 

contribute to further impairment of β-cell function.

Model for age-related hyperglycemia

Direct effects on β-cell 
function and proliferation

Contributes indirectly to impaired insulin sensitivity through lifestyle-
related risk factors and comorbidity-related risk factors.

The insulin resistance 
in turn may 
contribute to further 
impairment of β-cell 
function.



Plasma Glucose levels during the variable 
glucose infusion rate and degree of 
insulin resistance were similar in the 
three study groups. 

ISR was significantly and progressively 
decreased in the two older groups, with 
the greatest impairment in old IGT. 

Plasma glucose concentrations and insulin secretion rate (ISR) 
are shown over time during intravenous glucose infusions, 
comparing: 
1. Young people (x: 26years) normal glucose tolerance

2. Old people (x; 70 years) with NGT 

3. Old people  with Impaired Glucose Tolerance 

Impaired β-cell function in human aging: response to nicotinic acid–induced insulin resistance. Reprinted with 
permission from Chang et al. (9). 



Aging and Insulin Secretion Rate
• The insulin secretion rate in response to glucose is 

significantly and progressively decreased in older 
individuals.
• Greatest impairment in older individuals with impaired 

glucose tolerance 
• compared with older individuals with normal glucose 

tolerance or with younger individuals matched for degree of 
insulin resistance.

• In fact, a 50% reduction in B-cell secretory capacity has 
been observed in older men compared with younger men 
in response to arginine stimulation . 

• Impaired pancreatic B-cell adaptation to insulin resistance 
appears to be an important contributing factor to age-
related glucose intolerance and risk for diabetes.



Aging contributes indirectly to impaired insulin sensitivity 
through lifestyle-related and comorbidity-related risk factors



Aging and Insulin Sensitivity
 Advanced chronological age per 

se has a minimal effect on 
insulin action directly. 
 Age-related reductions in insulin 

sensitivity are likely the result of 
an age-related increase in 
adiposity. 
 Aging and obesity are both 

thought to be independently 
associated with the 
development of low grade 
inflammation and pro-
inflammatory cytokines,
 inhibit insulin signaling 
 increase insulin resistance and risk 

of type 2 diabetes.



Aging and Insulin Sensitivity
 Many older individuals develop insulin resistance as a result 

of:
 Diminished physical activity
 Obesity : particularly increase abdominal adiposity
 even among adults without diabetes.

 Loss of lean body mass
 Poor diet

 Increasing physical activity in older adults:
 reduces the risk of developing diabetes 
 reduces insulin resistance
 improves glycemic control in people with diabetes)



Diabetes incidence rates by age-group in the DPP (36), demonstrating the effectiveness 
of the lifestyle intervention vs. placebo, especially in the oldest age-group. Reprinted 

and modified by permission of Oxford University Press on behalf of the Gerontological
Society of America



Aging leading to DM Type 2 
 Mal adaptive response to 

insulin resistance in the setting 
of impaired b-cell function 
leading to further impairment 
of insulin secretion and 
progression to impaired glucose 
tolerance and type 2 diabetes.

 Hyperglycemia, in turn, 
contributes directly to insulin 
resistance and impairs 
pancreatic b-cell function, 
effects described as glucose 
toxicity. 

 Such glucose toxicity sets up a 
vicious cycle of maladaptive 
mechanisms leading to further 
deterioration of b-cell function 
and more severe insulin 
resistance.

Chronic
Hyperglycemia

Glucotoxicity



MANAGEMENT 
CONSIDERATIONS WITH
OLDER PERSONS WITH
DIABETES MELLITUS



Comprehensive Medical Evaluation
and Assessment of Comorbidities

• Diabetes management in older adults 
requires regular assessment of:
• Medical
• Psychological
• Functional
• social domains



Clinical Presentation 

 Different than Younger adults 
 Typically not presents the typical symptoms of 

hyperglycemia
• The renal threshold for glucose increases with age, and 

older people often have impaired thirst mechanisms. 
• polyuria and polydipsia may be absent 
• Dehydration, dry eyes, dry mouth 

 Glucose Tolerance declines 
• Fasting glucose levels increase by 1 -2 mg/dl per decade after age of 

30.
• Post pandrial glucose levels increase by 15 mg/dl per decade 
• May present glucose alterations due to acute illness or transient 

medical condition, or introduction to a medication



Presence of Coexisting illnesses and 
Diabetes Complications 

• Hypertension, coronary heart disease, and stroke
• Neuropathy or Nephropathy, Skin Infection or lesion that do 

not cure 

Incidence (per 1,000) of major diabetes complications among adults with diabetes, by age, 2009. Source: 
National Diabetes Surveillance System, available from http://www.cdc.gov/diabetes. CHF, congestive heart
failure; ER, emergency room; ESRD, end-stage renal disease; IHD, ischemic heart disease

http://www.cdc.gov/diabetes


Depression and Anxiety
• Diabetes is associated with a high prevalence of depression. 

• Increase the risk of difficulty with self-care and 
implementing healthier lifestyle choices 

• Associated with a higher risk of mortality and dementia 
• May remain undiagnosed if screening is not performed.
• Causes sleep disturbances 

• Clinical tools can be used to periodically screen older 
patients with diabetes for depression and anxiety.



Cognitive Impairment or Confusion
Characteristics:
• Subtle to severe, dementia and memory loss.
• Alzheimer’s-type and multi-infarct dementia 

twice as likely to occur in individuals  with 
diabetes 

This  interferes with:
• Glucose Monitoring
• Changing insulin doses or medication 

compliance
• Appropriately maintaining timing and content 

of diet.
• Occurrence of hypoglycemia and chronic 

hyperglycemia carefully assessed. 



• Relationship between baseline cognitive function and risk for severe hypoglycemia in the ACCORD trial.
• Kaplan-Meier curves are shown for the proportion of subjects with severe hypoglycemia events according to 

baseline tertiles of the Digit Symbol Substitution Test (DSST) score. 
• Patients who scored in the worst tertile on the DSST had the highest rate of severe hypoglycemia, at 

2.90%/year or approximately 10% (proportion 0.10) cumulatively over 4 years. 
• The numbers below the x-axis are the actual number of patients in each tertile at each time point (41).



Functional Impairment
Aging and Diabetes are both risk factors for 
Functional Impairment.
• People with diabetes are less physically active and have more 

functional impairment than those without diabetes.
• Women with diabetes have a higher risk of hip and proximal 

humeral fractures after adjustment for age, BMI, and bone 
density. 



Functional Impairment
• Is defined as difficulty performing or requiring the 

assistance of another person to perform, one or more of 
the following Activities of Daily Living (ADL);

• Instrumental Activities of Daily Living (IADLs): 
• Grocery shopping, Administering own medication, 

Preparing meals, Driving and Transportation, Using the 
telephone, Handling own finances, Housekeeping, Laundry



The Etiology of Functional Impairment 
in Diabetes Mellitus may include: 

Interaction between coexisting medical 
conditions:
• Obesity
• Cognitive Impairment
• Coronary artery disease and stroke
• Sensorial Impairment: visual and hearing
• Degenerative joint disease : Gait and 

balance problems
• Peripheral Neuropathy

• Present in 50–70% of older patients with 
diabetes 

• Increases the risk of postural instability, 
balance problems and muscle atrophy

• Limits Physical Activity and increasing the 
risk of falls 

• Persistent Pain 



Nutritional Status
• Older adults may be at risk for 

undernutrition or problems with the 
selection of food and portions due to:
• Oral/dental issues
• Swallowing difficulties
• Altered taste and smell
• Overly restrictive eating patterns:

• Anorexia
• Functional impairments leading to 

difficulties in preparing or consuming 
food.

• Economical limitations 



Greater risk of severe hypoglycemia and 
Post -prandial  hyperglycemia

• Polypharmacy
• Poor ability and miss-information 

regarding:
• medication dosing
• timing and frequency.

• Fear of nocturnal hypoglycemia 
• Too strict or flexible the glycemic 

goals for the patients. 



Glycemic Targets 



A framework for considering treatment goals for 
glycemia, blood pressure, and dyslipidemia 

in older adults with diabetes



• Heterogeneity in health status among patients with diabetes, based on data from the Health 
and Retirement Study of people over age 50 . 

• People with known diabetes were assigned to one of four mutually exclusive categories: 
• Very Healthy group with no comorbidities
• Healthy Intermediate group with comorbidities constrained to osteoarthritis and hypertension, and 

with no functional impairments
• Intensive diabetes management would be Difficult to Implement due to multiple comorbidities and/or 

any one of the following: mild cognitive impairment, poor vision, two or more minor functional 
impairments

• Uncertain Benefit from intensive diabetes management due to having the poorest health status, with 
one or more of the following: moderate-to-severe cognitive impairment, two or more major functional 
dependencies, and/or residence in a long-term nursing facility. 



Considerations for treament regimen simplification
and de intensification / deprescribing in older adults

Patient Characteristics
 Healthy (few comorbidities, functional & cognitive status intact)
 Complex/Intermediate (multiple coexisting chronic illness)
 Community-dwelling patient receiving care in a skilled nursing
 Very complex/poor health
 Patient at the End of Life (EOL)

Reasonable A1C / treatment Goal
Rationale / Considerations
Whwn may régimen simplification de required
When may treatment deinstenfication / 
deprescribing in older adults





Age Specific Aspects of 
Pharmacotherapy

An ongoing assessment of the:
• Adherence to therapy, reduce the barriers and 

improve the safety
• Assess patients for side effects by asking the patient 

and caregiver about symptoms or signs and 
reviewing blood glucose logs. 
• If recurrent or severe hypoglycemia occurs, strongly 

consider changing therapy and/or targets.
• Education of both patient and caregiver on the 

prevention, detection, and treatment of 
hypoglycemia or chronic hyperglycemia is 
paramount. 



Glycemic goals for hospitalized 
older adults with diabetes 

• Usually similar to those for the general 
population. 

• Careful medication reconciliation and written 
information regarding medication dosing and 
timing is important when transitioning older 
adults with diabetes: from home or LTC facility to 
hospital to post discharge setting, to help 
minimize risk for hyper- and hypoglycemia.

• The use of Sliding Scale Insulin (SSI) alone for 
chronic glycemic management is discouraged in 
inpatient settings as well as in LTC facilities.



The Comprehensive Assessment

May provide a framework to determine 
referral for diabetes self-management
education and support is appropriate.



Factors influencing  in Diabetes Self-Management 
Education / Training and Support in Older Adult

• Needs to account for possible impairments in:
• Sensation (vision, hearing)
• Cognition Status
• Functional/physical status.

• Should involved care partners, family, friends, or 
other caregivers to increase the likelihood of 
successful self-care behaviors 

• Adults learners benefits from stepwise approach to 
education that recognizes theirs past experience
and built on it. 

• Anticipate Barriers like Equipment or High Tech
equipment



Summary 
ASSESS level of functional impairment (frailty) and cognitive 

dysfunction

INDIVIDUALIZE glycemic targets based impairment present 
but if otherwise healthy, use the same targets as younger 
adult people.

AVOID hypoglycemia and chronic hyperglycemia.

SELECT anti-hyperglycemic therapy carefully

Refer to  nutritionist to improve diet

Empathize with the patient and the caregivers





The Fountain of Youth, La fuente de eterna juventud 
Pintor : Lucas Cranach el Viejo (1472-1553)

Pintura al óleo sobre madera, realizada en 1546, 
Gemäldegalerie de Berlín.
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