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Objectives
• Describe factors influencing symptom severity of 

osteoarthritis (OA)
• Identify which factors are modifiable and non-modifiable
• Outline treatment principles guiding the conservative 

management of OA
• Demonstrate ability to teach patients about OA and how to 

effectively self-manage
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General Principles

Contact Pressure

Fluid Film Lubrication

Ligamentous Instability

Exercise Prescription

Durable Medical Equipment
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Contact Pressure

• Ground reaction forces (GRF)
• How strength plays a role
• Joint malalignment
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Borrowed from Gross M. Articular Cartilage. 2019. 6



Fluid Film Lubrication
Fluid Film LubricationBoundary Layer Lubrication

Synovial fluid

Low load
High velocity

High load
Low velocity

Lubricin
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Ligamentous Instability
• Decreased lubricin levels post-ligamentous injury (Elsaid, 2008)

• Increased shear and abrasive wear to articular cartilage
• High rates of degeneration occur even following surgery 

(Patterson, 2018)

•Meniscectomy with ACL reconstruction is risk factor (Lee et al, 
2018; Neuman, 2008)
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Basic Exercise Principles

Closed-chain vs. 
Open-chain

Repetitions/sets 
based on training 

goals (Sands, Wurth, Hewit, 
2012)

Regularity of 
exercise (Fransen et al, 

2015; Skelly et al, 2018)
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Borrowed from Sands, Wurth, Hewit, 2012
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Durable Medical Equipment (AAOS)

Canes

Walkers Crutches

11



Durable Medical Equipment
• Canes and walkers
• Handle(s) at wrist crease while standing
• Elbow should be bent 10-20 degrees when holding handle(s)

• Crutches
• Elbows bent 10-20 degrees when holding handles
• Two-finger space between top pad and axilla
• Tips should be placed 2 inches outside and 6 inches in front of feet 

when checking the fit
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Durable Medical Equipment

Sources 16, 18-19, 21 in reference list (images)
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Interventions
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Increasing Contact Area

Correction of 
Malalignments

Foot orthoses, 
wedges, shoe 

wear (Arazpour et al, 2013; 
Kerrigan et al, 2005; Shakoor et al, 
2010; AAOS, 2013; Kolasinski et al, 

2020)

Use an assistive 
device (AD) (Kolasinski

et al, 2020)

16



Decrease Contact Forces

Mass

• Decrease body 
weight (Messier et al, 
2013; Allen et al, 2016)

Change in 
Velocity

• Decrease running 
velocity

• Avoid running 
downhill

Change in Time

• Shock absorption 
via ground 
surface, shoe 
wear, stronger 
muscles, AD use
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Decrease Contact Forces

• Creep (iit.edu)

• Stress-relaxation (Molded Dimensions)

Stretch Tight 
Soft Tissues

• Prone
• Standing programs (Paleg, Livingstone, 

2015)

Positioning for 
Immobile 
Patients
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Decrease 
Abrasive 

Wear

Modify 
activities

Bracing +/-
(AAOS, 2013; 

Kolasinski et al 
2020)

Slow 
down

Fluid film 
lubrication
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Joint Specific Concepts

Hip and Knee

Spine

Post-traumatic OA (PTOA)
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Hip and Knee OA
• Quadriceps and proximal hip girdle strengthening (Fernandes et al, 

2013; Kolasinski et al, 2020; AAOS, 2013; AAOS, 2017)

• Aerobic exercise (AAOS, 2013; Kolasinski et al, 2020)

• Balance and motor control activities (Kolasinski et al, 2020)

•Modified shoes, wedged inserts (-) (AAOS, 2013; Kolasinski et al, 2020)

• Cognitive behavioral therapy (CBT) or mindfulness training 
for chronic pain (Kolasinski et al, 2020)
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Spine OA
• Abdominal strength (*caution*) (Vieira et al, 2015)

• Frequency of 4 days per week or more (Chen & Onishi, 2012)

• If spinal fusion candidate, pre-surgical 
strengthening/exercise is recommended (Lindbäck et al, 2018; Fors et al, 

2019)

• Opioid use caution, high risk populations (Power et al, 2019)

• Shock absorbing shoes, softer surfaces

• Avoid high-impact loading (step aerobics, running downhill)
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Post-traumatic OA (PTOA)
• Quadriceps weakness, meniscectomy, high BMI, and age are 

risk factors (Patterson et al, 2018; Lee et al, 2018)

• Quadriceps weakness, meniscectomy, BMI are modifiable

• Extensive effusion synovitis associated with cartilage 
degeneration, which can be induced by intra-articular injury 
(e.g., meniscal tear) (MacFarlane et al, 2019)
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Communication
• Bone on bone
• Normalize OA
• “Wrinkles on the inside”
• Not a disease like cancer or Parkinson’s

• Our words have impact (Stewart and Loftus, 2018)

• Reduce fear avoidance behaviors
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Take Home Messages

• !" = $%
$&

• Alignment (CA), muscle strength (CF), activity (CF)
• Lose weight

• Fluid film lubrication → open-chain, aerobic exercises
• ADs can help, but weigh the costs and benefits
• Regular activity is beneficial, regardless of what it is
• Communication
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Thank you!
joseph_douglass@med.unc.edu
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