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Diabetes mellitus and impaired glucose regulation represent one of the most prevalent and
consequential health challenges facing the global aging population. In the United States,
approximately 33% of adults aged 65 and older have diagnosed or undiagnosed diabetes, according
to data from the Centers for Disease Control and Prevention (CDC, 2022). Globally, the International
Diabetes Federation (IDF) projects that by 2045, over 200 million people aged 65—79 will be living with
diabetes. Type 2 diabetes (T2DM) accounts for the vast majority (~95%) of diabetes cases in the
elderly, though older adults also carry risk for late-onset Type 1 diabetes and medication-induced
hyperglycemia. Beyond diagnosed diabetes, a far larger proportion of older adults exhibit prediabetes
—characterized by fasting glucose of 100-125 mg/dL or HbA1c of 5.7—6.4%—a condition that
substantially elevates the risk of progression to T2DM and cardiovascular disease.

Effective blood sugar management in older adults presents unique clinical challenges:
* Atypical or absent symptoms of hyperglycemia and hypoglycemia
* Polypharmacy increasing the risk of adverse drug interactions
* Frailty, sarcopenia, and reduced physical reserve
* Cognitive impairment affecting self-management capacity
* High prevalence of comorbidities (cardiovascular disease, chronic kidney disease, neuropathy)
* Psychosocial factors including depression, social isolation, and food insecurity

Physiological Changes in Aging That Affect Glucose Metabolism

Understanding the biology of aging is foundational to designing appropriate blood sugar management
strategies. Several interrelated physiological changes converge to impair glucose homeostasis in older
adults.

Decline in Insulin Secretion

The beta cells of the pancreatic islets of Langerhans exhibit progressive functional decline with age.
First-phase insulin secretion—the rapid burst released within minutes of a glucose load—is markedly
attenuated, leading to postprandial hyperglycemic spikes. Amyloid deposits in islet tissue, oxidative
stress, and telomere shortening all contribute to this beta-cell dysfunction.

Insulin Resistance
Aging is independently associated with peripheral insulin resistance, particularly in skeletal muscle.
This is driven by:
» Sarcopenia — Loss of metabolically active muscle mass reduces glucose uptake capacity
* Increased visceral adiposity — Even in the absence of obesity, body fat distribution shifts
toward visceral depots with age, promoting inflammatory cytokine release
* Mitochondrial dysfunction — Reduced mitochondrial density and oxidative capacity in aging
muscle impair fatty acid oxidation and promote intramyocellular lipid accumulation
* Chronic low-grade inflammation — Elevated IL-6, TNF-a, and C-reactive protein blunt insulin
receptor signaling

Impaired Incretin Function
Gut-derived incretin hormones—glucagon-like peptide-1 (GLP-1) and glucose-dependent
insulinotropic polypeptide (GIP)—potentiate postprandial insulin secretion. Aging is associated with
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reduced incretin secretion and diminished beta-cell responsiveness to incretins, worsening
postprandial hyperglycemia.

Altered Renal Glucose Handling

Declining glomerular filtration rate (GFR) with age affects both the pharmacokinetics of antidiabetic
medications (particularly metformin and SGLT2 inhibitors) and the threshold for urinary glucose
excretion, potentially masking or modifying clinical presentations.

Hormonal Changes
Decreased growth hormone and IGF-1 secretion, reduced dehydroepiandrosterone (DHEA), and
altered cortisol dynamics with age all contribute to metabolic inflexibility and impaired glucose

regulation.

Diagnostic Criteria & Blood Sugar Targets for Older Adults

Criterion Normal Prediabetes Diabetes

Fasting Plasma Glucose < 100 mg/dL 100-125 mg/dL > 126 mg/dL

2-hr Post-OGTT Glucose <140 mg/dL 140-199 mg/dL =200 mg/dL

HbA1c <5.7% 5.7-6.4% 26.5%

Random Plasma Glucose > 200 mg/dL + symptoms

OGTT = Oral Glucose Tolerance Test. Confirmation of diagnosis requires a second test on a separate day unless symptomatic
hyperglycemia is present.

The ADA and AGS emphasize individualization of glycemic targets rather than applying uniform
standards to all older adults. The following framework (ADA Standards of Care, 2023; AGS, 2019) is

widely adopted:

Patient Category HbA1c Target Rationale

Healthy — few comorbidities, intact cognition, long life expectancy <7.0-7.5% Meaningful reduction in
microvascular risk

Complex/Intermediate — multiple chronic illnesses, mild-moderate cognitive <8.0% Balance benefits vs.

impairment, instrumental ADL limitations hypoglycemia risk

Very Complex/Poor Health — end-stage chronic illness, moderate-severe < 8.5% or avoid tight Prevent harm; focus on symptom

dementia, dependent ADLs, limited life expectancy control management

Key Principle: In older adults, the harms of hypoglycemia (falls, fractures, arrhythmias, cognitive
decline) often outweigh the benefits of intensive glycemic control. Avoid HbA1c targets below 7.0% in
most elderly patients unless they are otherwise healthy, highly motivated, and at low hypoglycemia
risk.

Blood Pressure & Lipid Targets (Concurrent Goals)
Because cardiovascular risk is the primary driver of mortality in diabetic older adults, blood sugar
management should not occur in isolation:

* Blood pressure: < 130/80 mmHg (or < 140/90 mmHg in frail elderly)
* LDL cholesterol: <70 mg/dL for those with established cardiovascular disease
» Triglycerides: < 150 mg/dL

© All rights reserved, Orange County Science Institute, 2026



Daily Habits & Lifestyle Practices

Consistent lifestyle practices form the behavioral infrastructure upon which all other blood sugar
management strategies depend. The following evidence-based habits are particularly important for
older adults.

Consistent Sleep Patterns

Poor sleep quality and duration have been consistently linked to insulin resistance and impaired
glucose tolerance. Short sleep (< 6 hours) and fragmented sleep both activate the hypothalamic-
pituitary-adrenal (HPA) axis, elevating cortisol and glucagon, which raise blood glucose.

Recommendations:
* Aim for 7-9 hours of consolidated sleep per night
* Maintain a consistent sleep-wake schedule, including weekends
» Screen for and treat obstructive sleep apnea (OSA), which is highly prevalent in older adults

with T2DM and independently worsens glycemic control
* Minimize evening screen time and optimize bedroom temperature (60—67°F/15-19°C)

Stress Reduction

Chronic psychological stress elevates cortisol and catecholamines, directly raising blood glucose
through hepatic gluconeogenesis and opposing insulin action. Older adults face particular stressors
including grief, health anxiety, social loss, and financial insecurity.

Evidence-based strategies:

* Mindfulness-based stress reduction (MBSR): Multiple RCTs demonstrate modest but
meaningful HbA1c reductions (0.3-0.5%) with sustained practice

» Diaphragmatic breathing: Activates parasympathetic tone, acutely blunting cortisol response

» Social engagement: Regular social contact is associated with lower cortisol reactivity and
better glycemic outcomes

* Journaling and cognitive reframing: Particularly useful when combined with diabetes self-
management education (DSME)

Hydration
Dehydration elevates blood glucose by concentrating plasma glucose. Older adults have diminished
thirst perception and are at high risk of subclinical dehydration.
» Target: 6-8 cups (1.5-2 liters) of water daily, adjusted for activity level, climate, and diuretic
use
* Avoid high-sugar beverages (juice, soda, sports drinks) and minimize alcohol
* Herbal teas and sparkling water (unsweetened) are acceptable alternatives

Foot Care
Diabetic neuropathy and peripheral vascular disease create high risk of foot ulcers and amputations in
elderly patients.

* Inspect feet daily for cuts, blisters, redness, or swelling

* Wash feet in lukewarm (not hot) water; dry carefully between toes

* Apply moisturizer to heels and soles; avoid between toes

*  Wear wellfitting, cushioned, closed-toe shoes; never walk barefoot

* Schedule regular podiatric assessment (at least annually, more often if neuropathy is present)
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Smoking Cessation

Tobacco use dramatically amplifies cardiovascular risk in diabetic patients and impairs
microcirculation, worsening peripheral neuropathy and nephropathy. Smoking cessation at any age
provides measurable benefit within weeks.

Alcohol Moderation
Alcohol has a complex, dose-dependent effect on blood glucose—it can cause both hypoglycemia (by
blocking hepatic gluconeogenesis) and hyperglycemia (from caloric load and pancreatic effects).
Recommendations:

* No more than 1 drink/day for women and 2 drinks/day for men (1 drink = 14g ethanol)

* Never drink on an empty stomach or when glucose is below 100 mg/dL

* Many older adults on insulin or sulfonylureas should avoid alcohol altogether

Regular Medical Follow-Up
* HbA1c testing: Every 3 months if not at goal; every 6 months if stable
* Annual: comprehensive foot exam, dilated eye exam, urine albumin-creatinine ratio, lipid panel,

kidney function, dental assessment
* Semi-annual: blood pressure, weight, medication review

Nutrition & Dietary Strateqgies

Diet is arguably the most powerful modifiable lever in blood sugar management. For older adults,
nutritional strategies must account for reduced caloric needs, potential appetite decline, chewing
difficulties, polypharmacy, and the risk of undernutrition.

Core Nutritional Principles

a) Carbohydrate Quality Over Quantity

The glycemic index (Gl) and glycemic load (GL) of foods significantly influence postprandial glucose
spikes. Emphasizing low-Gl, high-fiber carbohydrates over refined starches and sugars is preferable
to extreme carbohydrate restriction in older adults, who may struggle with adherence and adequate

caloric intake on very-low-carb diets.

b) Consistent Carbohydrate Distribution
Distributing carbohydrate intake evenly across 3 meals and 1-2 snacks reduces postprandial glucose
fluctuations and is especially important for those on fixed insulin regimens.

c) Adequate Protein Intake

Older adults require 1.0-1.2 g of protein per kg body weight per day (higher than the general adult
recommendation of 0.8 g/kg/day) to counteract sarcopenia. Protein has minimal direct effect on blood
glucose and promotes satiety.

d) Healthy Fats
Replace saturated and trans fats with monounsaturated and polyunsaturated fats to support
cardiovascular health without adversely affecting glycemic control.

€) Micronutrient Considerations
« Vitamin D: Deficiency is prevalent in elderly adults and associated with insulin resistance.
Supplementation (800—2000 IU/day) is commonly recommended
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* Magnesium: Involved in over 300 enzymatic reactions including glucose metabolism; dietary
sources include leafy greens, nuts, seeds, and whole grains

* B12: Metformin use is associated with B12 depletion; monitor annually and supplement as
needed

* Zinc and Chromium: Some evidence suggests roles in insulin signaling, though
supplementation is not routinely recommended without deficiency

Recommended Foods
Vegetables (Non-Starchy) — Consume Freely
» Leafy greens: spinach, kale, collard greens, arugula
* Cruciferous vegetables: broccoli, cauliflower, Brussels sprouts, cabbage
e Cucumbers, celery, zucchini, bell peppers, tomatoes, mushrooms
* Asparagus, green beans, eggplant

Vegetables (Starchy) — Consume in Moderation
* Sweet potatoes (preferable to white potatoes due to lower Gl)
» Corn, peas, butternut squash, carrots

Fruits — Consume in Moderation
» Berries (blueberries, strawberries, raspberries, blackberries): High in fiber and antioxidants,
low Gl
* Apples, pears, oranges, grapefruit, kiwi, cherries
* Avoid fruit juice; eat whole fruit to preserve fiber content
* Limit high-Gl fruits: watermelon, overripe bananas, dates, figs

Grains & Legumes — Prioritize Whole, Minimally Processed
» Steel-cut or rolled oats (not instant)
* Quinoa, barley, farro, bulgur wheat
¢ Brown rice, wild rice
*  Whole grain bread (look for "100% whole wheat/grain" as first ingredient)
* Lentils, chickpeas, black beans, kidney beans, edamame

Protein Sources — Lean and Plant-Rich

» Fish (especially fatty fish: salmon, sardines, mackerel, trout): 2+ servings/week for omega-3
benefits

» Skinless poultry, turkey

* Eggs (moderate consumption; 4—6/week)

* Low-fat dairy: Greek yogurt (unsweetened), cottage cheese, kefir

* Plant proteins: tofu, tempeh, edamame, lentils

* Nuts and seeds: almonds, walnuts, chia seeds, flaxseeds (limit to 1 oz/serving due to caloric
density)

Healthy Fats
» Extra-virgin olive oil (the cornerstone of the Mediterranean diet)
* Avocado
* Fatty fish
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¢ Nuts and seeds

Beverages
*  Water (primary beverage)
* Unsweetened coffee and tea (associated with improved insulin sensitivity in observational
studies)
* Low-fat or plant-based milk (unsweetened)

Foods to Limit or Avoid

Category Examples Reason to Limit

Refined carbohydrates White bread, pasta, white rice, crackers Rapid glucose spike; low nutritional density
Sugary beverages Soda, juice, sweet tea, sports drinks Rapidly absorbed glucose; no satiety

Sweets & desserts Cookies, cakes, candy, ice cream, pastries High glycemic load; displaces nutritious foods
Processed/packaged foods Chips, fast food, frozen meals High sodium, saturated fat, hidden sugars
Full-fat dairy Whole milk, butter, full-fat cheese Saturated fat; cardiovascular risk

Processed meats Bacon, sausage, hot dogs, deli meats Saturated fat, nitrates; cardiovascular risk
Alcohol Beer, wine, spirits Blood glucose instability; medication interactions

Evidence-Based Dietary Patterns
Several whole-diet patterns have demonstrated efficacy in managing blood glucose in older adults:

Mediterranean Diet

Most extensively studied. Emphasizes olive oil, vegetables, fruits, legumes, whole grains, fish, and
moderate red wine. Associated with reductions in HbA1c¢ of 0.3-0.5% and significant cardiovascular
risk reduction. Highly palatable and practical for older adults.

DASH Diet (Dietary Approaches to Stop Hypertension)

Originally designed for blood pressure but also improves glycemic control. Emphasizes fruits,
vegetables, low-fat dairy, and limits sodium and saturated fat. Particularly appropriate for older adults
with hypertension and diabetes.

Low-Glycemic Index Diet
Focuses on replacing high-Gl foods with low-Gl alternatives without restricting macronutrient ratios.

Practical and adaptable; particularly useful for preventing postprandial spikes.

Plant-Based Diet

Increasing evidence supports plant-forward diets (not necessarily strictly vegan) for T2DM
management. A diet emphasizing legumes, whole grains, and vegetables while minimizing animal
products is associated with improved insulin sensitivity and reduced cardiovascular risk.

Practical Eating Strategies for Older Adults
* Plate method: Fill half the plate with non-starchy vegetables, one quarter with lean protein, one

quarter with whole-grain carbohydrate
« Eat at regular times: Consistent meal timing helps regulate circadian insulin secretion and

prevents extreme glucose fluctuations
» Slow eating and mindful eating: Eating slowly and without distraction reduces total intake and

post-meal glucose response
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* Food preparation adaptations: For those with chewing difficulties, prioritize soft high-nutrition

options (cooked legumes, soft-cooked vegetables, yogurt, eggs, soft fish)
* Address food insecurity: For lower-income elderly adults, connect with community resources

(Meals on Wheels, food banks, SNAP), as food insecurity is a major barrier to healthy eating

Physical Activity & Exercise Prescription

Exercise is one of the most potent non-pharmacological interventions for blood sugar control. Muscle
contraction independently stimulates glucose uptake via GLUT4 translocation, a mechanism that
bypasses insulin resistance, making exercise effective even in insulin-resistant older adults.

Benefits of Exercise in Elderly Diabetic Patients
* Reduces HbA1c by 0.5-0.7% (comparable to some medications)
* Improves insulin sensitivity for 24—72 hours post-exercise
* Reduces visceral adiposity
* Preserves muscle mass and combats sarcopenia
* Reduces cardiovascular risk and blood pressure
* Improves balance, coordination, and reduces fall risk
* Enhances mood and cognitive function
* Improves sleep quality

Exercise Recommendations (ADA/ACSM Guidelines)
Aerobic Exercise
* Frequency: = 5 days/week; no more than 2 consecutive days without exercise
e Duration: Minimum 30 minutes/day (can be broken into 10-minute bouts)
* Intensity: Moderate (able to hold a conversation but mildly breathless); approximately 50—-70%
of maximum heart rate
* Types: Walking, swimming, cycling (recumbent), water aerobics, tai chi, dancing

Resistance / Strength Training
* Frequency: 2-3 non-consecutive days/week
* Volume: 8-10 exercises targeting major muscle groups; 2—3 sets of 8—12 repetitions
* Importance: Particularly critical in older adults to preserve muscle mass and bone density;
improves insulin sensitivity independently of aerobic exercise
* Types: Free weights, resistance bands, weight machines, bodyweight exercises

Flexibility & Balance Training
» Daily stretching maintains joint range of motion and reduces injury risk
* Balance exercises (standing on one foot, heel-to-toe walking, tai chi, yoga) reduce fall risk
substantially
» Falls are a leading cause of hospitalization in elderly diabetic patients; neuropathy and
hypoglycemia further compound fall risk

Getting Started Safely
1. Pre-exercise screening: Older adults with diabetes should obtain medical clearance,
particularly for moderate-to-vigorous intensity activity. Evaluate for cardiovascular disease,
neuropathy, retinopathy, nephropathy, and orthopedic limitations.
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Blood glucose checks: Check glucose before exercise. General guidance:

o Below 100 mg/dL: Have a 15-30g carbohydrate snack before exercising

o 100-250 mg/dL: Generally safe to exercise

o Above 250 mg/dL with ketones or above 300 mg/dL: Delay exercise; recheck after
hydration and/or medication correction

Start low, go slow: Begin with 10—15 minutes of low-intensity activity and gradually increase

duration and intensity over weeks

Wear appropriate footwear: Cushioned, well-fitting athletic shoes are essential; inspect feet
before and after exercise

Hydrate: Drink water before, during, and after exercise

Carry fast-acting glucose: Those on insulin or secretagogues should carry glucose tablets or

juice in case of hypoglycemia

Exercise Adaptations for Frail or Mobility-Limited Older Adults
Significant physical limitations do not preclude beneficial physical activity:

Chair-based exercises: Seated arm raises, seated marching, chair squats with support,

resistance band pulls
Water-based exercise: Buoyancy reduces joint stress; water aerobics and pool walking are

highly effective and low-impact
Short activity breaks: Even standing up and moving for 3—5 minutes every 30 minutes of sitting

time meaningfully reduces postprandial hyperglycemia
Physical therapy: For those with functional limitations, referral to physical or occupational

therapy to establish a safe, individualized exercise plan is appropriate
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