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Knee osteoarthritis (OA) is the most common joint disease globally, affecting approximately 654 million 
people aged 40 and above as of recent estimates. In adults over 65, radiographic evidence of knee 
OA is present in more than 37% of men and 47% of women, though symptomatic disease (pain plus 
radiographic changes) is present in approximately 10–17% of this group. Beyond OA, elderly 
individuals are also susceptible to patellofemoral pain syndrome, tendinopathy, bursitis, and meniscal 
degeneration, conditions that collectively impair mobility, independence, and psychological well-being.

The knee joint is a complex synovial structure involving articular cartilage, subchondral bone, synovial 
membrane, ligaments, menisci, and periarticular musculature. Aging affects each of these 
components:

Cartilage degradation: Chondrocytes, the cells responsible for maintaining cartilage matrix, decline in 
synthetic activity with age. The balance between catabolic enzymes (matrix metalloproteinases, 
aggrecanases) and anabolic signals (IGF-1, TGF-β) shifts unfavorably, resulting in progressive 
cartilage thinning and loss of shock-absorbing capacity.

Synovial inflammation: Even in the absence of frank inflammatory arthritis, low-grade synovitis driven 
by pro-inflammatory cytokines (IL-1β, TNF-α, IL-6) — a phenomenon sometimes termed 
"inflammaging" — accelerates cartilage catabolism and perpetuates pain sensitization.

Subchondral bone remodeling: As cartilage thins, the underlying bone undergoes sclerosis and forms 
osteophytes (bony spurs), further altering joint mechanics and contributing to pain.

Neuromuscular decline: Sarcopenia (age-related muscle loss) reduces the shock-absorbing and 
stability functions of the quadriceps, hamstrings, and hip musculature, increasing the load transmitted 
directly to articular surfaces.

Proprioceptive impairment: Age-related deterioration of joint mechanoreceptors diminishes positional 
awareness, increasing vulnerability to microinjuries and fall-related trauma.

The Aging Knee

The tibiofemoral and patellofemoral joints together constitute the functional knee complex. Key 
structures relevant to prevention include:

Articular cartilage — avascular tissue reliant on synovial fluid diffusion for nutrition; once significantly 
damaged, it has limited regenerative capacity.

Menisci — fibrocartilaginous crescents that distribute load, enhance congruency, and absorb shock. 
Meniscal degeneration (common after age 50) substantially increases articular cartilage stress.

Cruciate and collateral ligaments — provide joint stability; laxity secondary to prior injury or aging 
increases articular loading asymmetry.

Quadriceps mechanism — the quadriceps tendon, patella, and patellar tendon together transmit the 
primary knee extension force. Quadriceps weakness is one of the most modifiable risk factors for 
symptomatic OA.

Periarticular fat pads — notably the infrapatellar (Hoffa's) fat pad, which acts as a metabolically active 
tissue capable of secreting adipokines that modulate local inflammation.
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Bursae — fluid-filled sacs that cushion adjacent structures; prone to inflammation (bursitis) with 
repetitive pressure or acute trauma.

Exercise and Physical Activity

A common misconception among older adults — and even some healthcare providers — is that 
exercise damages arthritic knees. The evidence strongly contradicts this view. Moderate physical 
activity is chondroprotective, not destructive. Articular cartilage is maintained by cyclical loading 
through a process of fluid pressurization and nutrient diffusion; immobility, paradoxically, accelerates 
cartilage deterioration. The Osteoarthritis Research Society International (OARSI) and multiple 
national guidelines identify exercise as a first-line intervention for knee OA prevention and 
management.

Aerobic Exercise

Walking remains the most accessible and studied form of aerobic exercise for knee health. Brisk 
walking (>3 mph / 5 km/h) at 150 minutes per week — as per WHO guidelines — reduces knee OA 
symptoms and slows progression. On hard surfaces, well-cushioned footwear is essential.

Swimming and water-based exercise (hydrotherapy): Aquatic environments reduce gravitational 
joint load by up to 50–75% (depending on water depth), allowing aerobic conditioning without 
compressive stress. Water resistance also provides functional strengthening. Particularly well-suited 
for individuals with significant pain or obesity.

Cycling (stationary or outdoor): Low-impact, knee-friendly modality that preserves cardiovascular 
fitness. Proper saddle height is critical — a seat too low dramatically increases patellofemoral 
compressive forces. Seat height should allow ~25–30° of knee flexion at the bottom of the pedal 
stroke.

Elliptical training: Simulates walking kinematics with reduced impact. A viable alternative for those 
who find walking or jogging uncomfortable.

Frequency and duration: Most guidelines recommend ≥150 minutes of moderate-intensity aerobic 
activity per week (or ≥75 minutes vigorous), distributed across at least 3–5 days. Older adults new to 
exercise should progress gradually — increasing duration by no more than 10% per week — to avoid 
overuse injury.

Resistance (Strengthening) Exercise

Strengthening the muscles that support and unload the knee is arguably the single most important 
modifiable intervention for prevention and symptom management. Key muscle groups include:

Quadriceps: The primary stabilizer of the knee joint. Each 1 kg increase in quadriceps strength 
reduces knee joint compressive load significantly during walking. Weakness predicts radiographic OA 
progression.

Hamstrings: Balance quadriceps function and provide posterior knee stability. Imbalanced quad-to-
hamstring ratios increase injury risk.

Hip abductors and external rotators (gluteus medius/maximus): Proximal hip weakness leads to 
increased knee valgus stress during weight-bearing activities — a major contributor to medial 
compartment loading and patellofemoral pain.
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Calf muscles (gastrocnemius/soleus): Contribute to dynamic knee stability and shock absorption 
during gait.

Flexibility and Stretching

Reduced flexibility in the quadriceps, hamstrings, iliotibial (IT) band, and hip flexors alters knee 
biomechanics and increases strain on periarticular structures. Regular stretching supports joint range 
of motion, reduces muscle imbalance, and may attenuate pain.

Key stretches:

• Supine hamstring stretch: Lying on back, lift one leg with knee straight, holding for 30 seconds.

• Standing quadriceps stretch: Stand near a wall for balance; bend knee and bring heel toward 
buttock.

• Hip flexor stretch (kneeling lunge position): Extend one leg behind with knee on mat; lean 
forward gently.

• Calf stretch: Stand facing wall; extend one leg back with heel flat on ground.

• IT band/lateral hip stretch: Cross one leg behind the other while leaning sideways toward a 
wall.

Stretching is best performed after muscles are warmed (post-exercise or following a warm shower). 
Hold each stretch 20–30 seconds, 2–3 repetitions per side, and avoid ballistic (bouncing) movements.

Balance and Proprioceptive Training

Falls are a leading cause of acute knee trauma in older adults; deteriorating proprioception also 
contributes to chronic joint stress by impairing compensatory neuromuscular responses. Balance 
training directly targets these deficits.

Healthy Lifestyle Habits

As established above, adiposity is one of the most powerful and modifiable drivers of knee OA risk and 
progression. Obesity increases knee load mechanically and creates a pro-inflammatory metabolic 
milieu through adipokines (leptin, resistin, visfatin) secreted by both systemic and periarticular fat 
tissue. A BMI reduction of 5–10% (even modest weight loss) produces clinically meaningful 
improvement in pain and function. Sustained lifestyle intervention — combining dietary modification 
with physical activity — is superior to either approach alone.

Sleep is not merely restorative for cognition and mood; it is a critical period for musculoskeletal repair. 
Growth hormone — the principal anabolic signal for cartilage and muscle — is primarily secreted 
during slow-wave sleep. Chronic sleep disruption is associated with elevated pain sensitivity (central 
sensitization), increased systemic inflammation, reduced motivation for exercise, and impaired 
glucose metabolism. Adults aged 65+ should target 7–8 hours of quality sleep per night.

Practical sleep hygiene recommendations:

• Maintain consistent sleep and wake times, including weekends

• Keep the bedroom cool (65–68°F / 18–20°C), dark, and quiet

• Avoid screens for ≥1 hour before bed
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• Limit caffeine after noon

• Consider an orthopedic mattress or mattress topper for pressure relief

• Elevate the legs slightly (small pillow under the knees when supine, or body pillow for side-
sleeping) to reduce joint stress overnight

Cigarette smoking is an underappreciated contributor to musculoskeletal deterioration. Nicotine 
impairs microvascular blood flow to periarticular tissues, reduces oxygen delivery to chondrocytes, 
elevates oxidative stress, and promotes systemic inflammation. Smokers demonstrate greater 
cartilage loss on MRI, lower bone mineral density, and impaired tendon healing compared to non-
smokers. Smoking cessation at any age confers measurable benefit and should be strongly 
encouraged.

Chronic psychological stress promotes cortisol hypersecretion, which suppresses anabolic processes 
(muscle protein synthesis, cartilage repair), increases pro-inflammatory cytokine output, and amplifies 
pain perception through central sensitization mechanisms. Depression and anxiety — highly prevalent 
in older adults with chronic pain — independently worsen pain intensity and functional outcomes.

Effective mind-body strategies with evidence for musculoskeletal pain:

• Mindfulness-based stress reduction (MBSR): 8-week structured programs significantly 
reduce pain catastrophizing and improve coping in OA patients.

• Cognitive-behavioral therapy (CBT): Targets maladaptive pain beliefs; can be delivered in-
person or via digital platforms.

• Social engagement: Loneliness is associated with greater pain and functional limitation; 
maintaining robust social connections supports emotional resilience.

• Leisure activities and hobbies: Associated with lower inflammatory biomarker profiles in 
cross-sectional research.

Beyond inflammation and gout risk (discussed in Section 5.3), alcohol impairs balance and 
coordination — directly increasing fall and trauma risk. Even moderate consumption elevates fall 
probability by disrupting vestibular and proprioceptive signaling. Older adults taking any pain 
medications, sleep aids, or psychoactive drugs face amplified risk due to pharmacokinetic interactions.

Avoidance and Modification of Risk Factors

Prolonged kneeling, squatting, heavy lifting, and repetitive stair-climbing are associated with elevated 
OA risk through cumulative joint loading. While complete avoidance may not be feasible, protective 
principles include:

• Alternate tasks: Avoid prolonged static positions; rotate between kneeling, standing, and 
sitting every 20–30 minutes.

• Use mechanical aids: Kneeling pads, long-handled tools (garden rakes, mops), step stools, 
and grabbers reduce the need for deep flexion.

• Ergonomic home and workspace modifications: Chair height adjusted so knees are at 90° 
or slightly above hip level; raised toilet seats; grab bars in bathrooms.

• Lift with hips and knees, not the back: Bending at the hips rather than the spine reduces 
transmitted load; use a wide stance, engage the core, and avoid twisting under load.
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Avoidance of High-Impact Activities in At-Risk Individuals

Running and jumping sports (particularly court sports with abrupt directional changes) generate peak 
knee compressive forces of 6–10 times body weight and are associated with accelerated OA in 
individuals with prior knee injury, significant malalignment, or existing cartilage damage. This is not a 
recommendation for physical inactivity — it is a recommendation for appropriate activity selection 
based on individual joint status. Walking, swimming, cycling, and resistance training provide 
cardiovascular and musculoskeletal benefit without the injurious impact profile.

Fall Prevention

Falls cause approximately 800,000 hospitalizations annually among US adults over 65, with a 
substantial proportion involving knee injuries (fractures, ligament tears, acute cartilage damage) that 
accelerate degenerative progression. A comprehensive fall prevention strategy includes:

Environmental modification:

• Remove loose rugs, electrical cords, and clutter from walkways

• Ensure adequate lighting, especially on stairs and in bathrooms

• Install grab bars in shower/tub and near toilet

• Use non-slip mats in wet areas

• Arrange furniture to allow clear, stable pathways

• Secure stair railings on both sides

• Move frequently used items to accessible heights to reduce need for reaching or stooping

Physical strategies:

• Maintain lower extremity strength (Section 4.3)

• Pursue balance and gait training (Section 4.5)

• Regular eye examinations and appropriate corrective lenses

• Podiatric care (nail care, treatment of corns/calluses that affect gait)

• Review and reduce polypharmacy — medications commonly contributing to falls include 
benzodiazepines, antihypertensives, anticholinergics, opioids, and certain antidepressants

Assistive devices: Walking canes (contralateral to affected knee) and walkers reduce knee joint 
loading and fall risk when appropriately prescribed and sized. Resistance to their use should be 
addressed sensitively; framing devices as tools for confidence and independence rather than disability 
may improve acceptance.
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