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1.1 Knee Osteoarthritis and Bracing

Osteoarthritis (OA) is the most common cause of disability in older adults.1 It is estimated that 130 mil-
lion people suffer from OA worldwide and by the year 2050 over 40 million will be severely disabled.1 
Unfortunately, there is no known cure for OA. Affected patients often experience a poor quality of life 
because, in addition to significant pain, OA can cause reductions in strength, range of motion, joint 
stability, neuromuscular control and proprioception. As a result, osteoarthritis is often a barrier to a 
healthy and active lifestyle.2,3

Standard care for OA is a multidisciplinary effort consisting of (1) unloading the joint through activity 
modification, strengthening, knee bracing, and/or weight-loss (if appropriate); (2) pharmacological or 
injectable treatments (e.g., intra-articular hyaluronic acid or corticosteroid injections) and (3) in severe 
cases where conservative treatments are ineffective, joint replacement surgery.1,4 

Traditional unloader knee braces have been shown to be effective in reducing pain during activity in 
patients with uni-compartmental tibiofemoral OA.⁷ These devices use condylar unloading mechanisms 
that positively affect knee kinematics during weight bearing activities.5–10,11 However, it is important to 
note that uni-compartmental tibiofemoral OA accounts for a small fraction of all knee OA cases. In fact, 
an Oxford University study by Duncan et al. demonstrated that out of 531 patients with radiographic 
OA, only (6%) had isolated tibiofemoral OA, (35%) had isolated patellofemoral OA, and (59%) had both 
patellofemoral and tibiofemoral OA.12 As a result, traditional uni-compartment unloader braces do not 
fully address the majority of knee OA cases. 

Patellofemoral Compartment(s) 

Medial Tibiofemoral 
Compartment 

Lateral Tibiofemoral 
Compartment 

Figure 1: Knee Compartments – PFC, LTFC, MTFC



5

1.2 The Levitation®2 Tri-compartment Unloader
Levitation®2 is the world’s first tri-compartment unloader knee brace. 
Equipped with a patented spring loaded hinge, it is the only knee 
brace capable of simultaneously providing unloading to both ti-
biofemoral joint compartments as well as the patellofemoral joint. To 
achieve this, the spring loaded hinge supports body weight during 
knee flexion, effectively transferring weight away from the knee 
joint.23 In fact, independent research indicates that Spring Loaded 
braces can reduce contact forces in the knee by up to 64%.14 When 
the knee is extending, the spring loaded hinge provides dynamic 
extension assistance, allowing for increased mobility, neuromuscular 
retraining, and pain-free muscle strengthening. 

Levitation braces feature adjustable levels of assistance that can be 
customized through the full range of motion (figure 4). This adjusta-
bility allows the therapist to control how much assistance the patient 
is getting and to reduce the assistance provided as rehabilitation 
progresses. 

Surefit™ Anti-slip Straps

Light Weight

Figure 2: Levitation uses pat-
ented spring technology to 
simultaneously decrease pres-
sure in all three compartments 
of the knee.

SPRING LOADED 
BIONIC HINGE

Ultra Durable
Carbon Fiber

SurefitTM 

Anti-slip 
Straps

Light Weight

Low Power Mode 

Strength Assistance
Assisted ROM

HighLow

High Power Mode 

Strength Assistance
Assisted ROM

 Optional Pneumatic
Condular Offloader

Figure 3: Levitation Features 



6

Benefit Description

Reduces Joint 
Compression

• Levitation can simultaneously reduce tibiofemoral and patellofemoral contact 
forces by absorbing bodyweight into a patented spring-loaded hinge (thus 
effectively transferring weight away from the knee joint).13,24 

Reduces Pain

• Decreasing joint compression forces can result in a significant reduction in pa-
tient reported pain symptoms during and after weight bearing activities.3,5–11,17

• Levitation may improve neuromuscular function by reducing the incidence of 
knee joint muscular co-contraction during walking, thereby reducing pain asso-
ciated with walking.3,18,19 

Improves 
Strength

• Levitation augments the natural strength of the quadriceps when weight-bear-
ing. The extension assist function can be used to assist neuromuscular reha-
bilitation by rewarding partial activation of the quadriceps with pain-free exten-
sion. As a result, the brain overcomes arthrogenic muscle inhibition (AMI) and 
increases neural drive to the quadriceps. Over time, this can result in pain free 
mobility, strengthening and rehabilitation, which can lead to increased muscle 
strength.3,16,17

Functional 
Stabilization

• The rigid hinged brace provides functional medial and lateral support to the 
knee.

Injury Prevention

• Levitation helps to prevent overloading and fatigue by assisting quadriceps 
function.3,21

• The stabilization provided by the rigid brace and the pneumatic condyle pads 
are intended to improve knee control and stability during dynamic activities to 
help prevent injury.22

Performance 
Enhancement

• Levitation functions to reduce wearer fatigue and enhance quadriceps function 
by transferring mechanical work to the brace, allowing longer periods of exer-
cise, activities of daily living (ADL), work and sport.3,15 

Table 1: Levitation Brace Key Features

Table 2: Levitation knee brace compared to traditional off-loading braces

Features Levitation 2 Traditional Unloader Braces

Joint stabilization 23 ✓ ✓
Varus/valgus joint alignment 23 ✓ ✓
Medial/lateral tibiofemoral unloading 23 ✓ ✓
Patellofemoral unloading 24 ✓
Tri-compartment unloading 24 ✓
Reduces effective body weight transferred 
through the knees 23 ✓

Knee extension assistance 23 ✓
Immediate pain reduction 25 ✓
Rapid functional improvement 25 ✓

Angle

Torque

Angle

Torque

Figure 4a: Levitation’s adjustable extension 
assist allows the maximum force output and 
unassisted range of motion to be adjusted to 
the needs of the patient.

Figure 4b: Levitation’s customizable force 
response allows the force response curve 
to be customized across the range of mo-
tion of the knee joint.

Higher ROM and 
Strength Assistance

Enhanced Support at
Deeper Knee FlexionLower ROM and 

Strength Assistance

Uniform 
Assistance
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Table 2: Levitation knee brace compared to traditional off-loading braces

Features Levitation 2 Traditional Unloader Braces

Joint stabilization 23 ✓ ✓
Varus/valgus joint alignment 23 ✓ ✓
Medial/lateral tibiofemoral unloading 23 ✓ ✓
Patellofemoral unloading 24 ✓
Tri-compartment unloading 24 ✓
Reduces effective body weight transferred 
through the knees 23 ✓

Knee extension assistance 23 ✓
Immediate pain reduction 25 ✓
Rapid functional improvement 25 ✓

1.3 Levitation Implementation
For rehabilitation purposes, the Levitation knee brace is to be used while doing physiotherapy exercises 
and during ADLs. For guidance on Levitation brace fitting, refer to the Instruction Manual. 

During rehabilitation, the Levitation knee brace is most commonly used in high power mode with the 
spring loaded mechanism engaged and torque settings adjusted according to the patient’s specific 
needs (see Instruction Manual and below for additional details). Alternatively, the spring loaded mech-
anism can be disengaged to have the brace function in low power mode. While in low power mode 
Levitation functions like a traditional unloader knee brace, providing lateral stability as well as optional 
medial and lateral unloading. Low power mode is most commonly used during the late stages of rehabili-
tation, and during activities where the patient does not require assistance to allow for continued strength 
and proprioceptive development.  

Levitation is particularly helpful with closed kinetic chain (CKC) 
exercises and activities. The spring loaded hinge mecha-
nism assists patients through their full range of motion (ROM) 
during both knee flexion and extension. Joint loading in the 
tibiofemoral compartment(s) can be attenuated further via the 
addition of an optional pneumatic Offloader. It can be fitted 
to either side of the brace, provides improved joint alignment 
and additional medial or lateral unloading. OFFLOADER

https://springloadedtechnology.com/wp-content/uploads/2019/04/Copy-of-SPRN-instruction-manual-V14-e-version.pdf
https://springloadedtechnology.com/wp-content/uploads/2019/04/Copy-of-SPRN-instruction-manual-V14-e-version.pdf
https://springloadedtechnology.com/product/levitation-offloader/
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Table 3: List of examples for when to use Levitation’s high and low power modes

Levitation’s torque settings can be adjusted by the treating physiotherapist as the patient progresses 
through rehabilitation. To determine the appropriate setting, it is recommended that functional testing be 
completed in conjunction with subjective scales such as Visual Analogue Scale (VAS), the Western On-
tario and McMaster Universities Osteoarthritis Index (WOMAC),22 or Knee Injury and Osteoarthritis Score 
(KOOS) to monitor the patient’s response (Appendix). 

Testing should be completed initially with the brace set at full torque and then again with gradually 
reduced assistance, while monitoring reported pain symptoms and performance. The goal is to find the 
torque setting at which the brace provides the least amount of assistance required to help complete 
functional tasks while remaining below the patient's pain threshold. Functional tests relevant to patient’s 
goals should be used and are not necessarily limited to those provided in this protocol (table 4). 

Population Functional Tests

Non-athlete or pre/post-
operative

• 40 meter fast paced walk test 26

• TUG 26

• Stair climb test 26

• 6 minute walk test 26

• Community balance test 27

• 30 second chair test 27

Athlete or non-operative

• Shuttle run
• Vertical jumping 
• Carioca test
• Triple hop distance test 28

• Ladder drills
• Cutting on demand
• Lunging

Table 4: Functional Test Examples

See Appendix 
for outcome
measures
and print-outs

High Power Mode Low Power Mode

• Early to mid stages of surgical 
rehabilitation • Late stage rehabilitation

• Early to mid stages of post-injury 
rehabilitation 

• Return to play or 
occupational duties

• Return to play or occupational 
duties

• High risk work or play on 
unstable surfaces

• Sit to stand, crouching, squatting 
and lunging • Stair climbing

• Descending stairs • Driving*

* Warning : Never use the brace in high power mode while driving

LowHigh
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* Warning : Never use the brace in high power mode while driving

2.0 Levitation OA Protocols

Caution
The Levitation OA protocol is a guide intended for clinicians treating 
patients who are dealing with various degrees of OA, related functional 
deficits, prepping for surgery, or have undergone surgery and are beginning 
recovery. Therefore, practitioners must use clinical reasoning when 
prescribing a rehabilitation program for their patients. This protocol is solely 
intended for use as a guideline to incorporate the Levitation knee brace into 
management and therapeutic exercise for persons with OA. Each treatment 
plan should be individualized according to the patient’s needs, pain levels, 
current mobility, functional status and goals. Patients should be informed not 
to “push through” any undue pain during exercise or complete any activities 
that do not feel comfortable or safe. Refer to pg. 20 for further details and 
recommendations regarding physical activity and OA. 

Similarly, the timeline for each stage is not predetermined, but rather 
progress is made based on the achievement of goals listed in each stage 
and pain levels measured using WOMAC or VAS pain scales (Appendix). 
Beginning and ending stages will also vary depending on pain levels, ROM, 
strength, and function (some people will start at Stage 1 and others will 
begin elsewhere; some may reach the end stages and others may not). 
The goal is to maximize functional abilities while minimizing pain, thereby 
improving quality of life (QOL). 
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Table 5: Levitation Physiotherapy Protocol

Stage
G

oals & O
utcom

e M
easures 

U
se of Levitation

O
ngoing M

anagem
ent

1
Brace Introduction, 
A

RO
M

, Sw
elling & 

Pain C
ontrol

• 
Size & custom

ize Levitation knee 
brace

• 
Focus on recruiting vastus m

edialis 
oblique 

• 
M

onitor changes in reported pain 
w

ith VAS or W
O

M
AC

 (appendix)

• 
Achieve ARO

M
 at knee: 0-90°, push 

for 100-135° knee flexion as able

• 
Achieve negative quadriceps lag test  

• 
Should be fitted and adjusted regularly by 
patient or therapist to accom

m
odate changes 

in sw
elling, dressings, use of a com

pression 
sleeve, or rem

oval of staples

• 
After acclim

atization period (see instructions) 
brace is recom

m
ended to be w

orn during 
w

eight-bearing & functional activity 

• 
Extension assist to be adjusted to individual 
needs (see table 3 and figure 4)

• 
C

om
pression sleeve m

ay be w
orn under-

neath

• 
C

ustom
ize brace settings as tolerated based 

on functional tests and subjective pain m
ea -

sures

G
eneral

• 
G

eneral patient education: activity 
m

odification, use of m
obility aids in 

conjunction w
ith Levitation, address 

footw
ear if required 

• 
U

se physiotherapy m
odalities as need-

ed to m
anage pain and sw

elling

• 
O

ptional use of electric m
uscle stim

u -
lator (EM

S)

Post - O
perative

• 
C

ryotherapy 30 m
inutes per 2 hour pe-

riod (PRIC
E), unless otherw

ise directed 
by physician or surgeon

25

• 
G

eneral patient education: W
hat to 

expect post-op, post-op protocol, tim
e-

lines, role of the Levitation brace, and 
discuss functional goals

2
Strength, M

uscle 
Balance &           

Proprioception

• 
Strive for full RO

M
 and achieve 100%

 
w

eight bearing, norm
al gait and func-

tional body m
echanics

• 
O

ptim
ize body m

echanics during 
AD

Ls

• 
Increase m

uscle strength & balance 
(core, low

er kinetic chain) 26-27

• 
5/5 on all low

er extrem
ity M

anual 
M

uscle Tests (M
M

T)

• 
M

onitor pain sym
ptom

s during and 
after activity using VAS or W

O
M

AC
 

(appendix)

• 
Regain balance – m

easure using 
standardized balance tests such as 
BERG

 

• 
G

radually decrease Levitation force output 
w

hile rem
aining below

 the patient’s pain 
threshold

• 
Increase range of m

otion during functional 
activities 

• 
C

ontinued pain m
anagem

ent m
odali -

ties if needed

• 
Education: G

radual exercise progres -
sion via reps, sets, tim

e and load w
ithin 

pain tolerance
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Table 5: Levitation Physiotherapy Protocol (continued)

Stage
G

oals & O
utcom

e M
easures 

U
se of Levitation

O
ngoing M

anagem
ent

3
D

ynam
ic A

ctivity & 
A

gility 

N
on-athletes

• 
Safe independent ascension and  de-
scension of stairs

• 
Safe am

bulation on even and uneven 
surfaces w

ith or w
ithout gait assistive 

devices 
• 

Independent w
ith advanced hom

e exer-
cise program

• 
M

onitor changes in reported pain w
ith VAS 

or W
O

M
AC

 (appendix)

Athletes
• 

M
onitor pain sym

ptom
s during and after 

activity using VAS or W
O

M
AC

 (appendix)
• 

Im
prove strength and m

uscle balance, be-
gin a strength and conditioning program

 
x3-4 w

eek
• 

Sport specific training such as agility, pow
-

er, and plyom
etrics

• 
U

se extension assist to facilitate norm
al 

loading and m
echanics during w

eight 
bearing activity 

• 
D

ecrease force output slow
ly (as patient 

strength increases) w
hile increasing unas-

sisted range of m
otion

G
eneral

• 
C

ontinued pain m
anagem

ent 
m

odalities if needed

Athletes
Education:
• 

Proper form
 and body m

e-
chanics is critical

• 
Sets and reps: quality over 
quantity

• 
G

radual progression into 
higher im

pact activities as 
tolerated

4
Full Return to A

D
Ls 

or Sport

• 
Pain and sw

elling are w
ell m

anaged
• 

M
aintain knee RO

M
, flexibility, strength, 

pow
er, and endurance 

• 
N

on-athlete or post-operative: passes the 
C

om
m

unity Balance Test
• 

Athlete or non-operative: passes function-
al test relevant to sport/activity

• 
Patient is psychologically prepared to 
return to activity or sport

• 
C

ounsel patient regarding ongoing use of 
the Levitation brace during specific activi-
ties (e.g. w

hen to use low
 pow

er m
ode vs. 

high pow
er m

ode)

• 
Ensure return to activity or 
sport follow

s a progressive 
plan and is closely m

onitored

5
M

aintenance &  
Prevention

• 
M

inim
ize risk of re-injury

• 
M

aintain knee RO
M

, flexibility, strength, 
pow

er, and endurance 

• 
If appropriate, use Levitation in a preven-
tative capacity during activities that pres-
ent a high risk of knee injury

3

G
eneral: 

• 
Regular participation in a 
knee m

aintenance program
Athletes:
• 

Integrate preventative dynam
-

ic w
arm

 up (e.g. FIFA 11+) 

• 
Participation 3-4x per w

eek in 
a strength and conditioning 
program
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5 

4 1

Stage 1: Brace Introduction, AROM, Swelling and Pain Control

Heel Slides
1. Begin lying supine with the braced leg 

straight and a towel under the heel.
2. Bend the knee and slide the heel towards 

the buttock as far as possible.
3. Hold a gentle stretch in this position 

and then slowly lower the leg back to a 
straightened position.

  Notes
• For ROM exercise use the brace in low 

power mode.
• If torque assist is engaged           patient 

will receive resistance for the hamstrings 
while bending the knee. This can help with 
hamstring strengthening (if appropriate for 
the patient).

Low

Bike Half Rotations
1. Start by moving the braced leg back and 

forth through the bottom half of pedal 
rotation.

2. Gradually work to achieve full revolution as 
tolerated

Notes
• Bike settings: low resistance 

Glute Squeezes
1. Lying in a comfortable supine position, 

squeeze glutes together.

Notes
• Hold contraction for 5-10 seconds.

• Initial recommended brace power setting for exercise is indicated below as: 

• Some exercises have the option to be augmented with EMS.

• Physiotherapists must use clinical reasoning to determine which exercises are          

Quad Set
1. Begin lying supine with the braced leg 

straight.
2. Tighten the quadriceps muscles, pushing 

the back of the knee towards the bed as 
far as comfortably possible.

Notes

• High power mode is recommended. If tol-
erable, Physiotherapist can engage torque 
assist to help achieve full (pain free) knee 
extension.

Ankle Pumps
1. Lying supine on bed - move ankle up an 

down to encourage circulation in lower leg.

Notes
• Should be done frequently throughout the 

day.

A

B

A

B

3

2 

High

• Low Power Mode • High Power Mode

Low

Low High

High

Low

Low

Heel Slides

appropriate for each patient and determine safe recommendations for sets 
and reps.
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Seated Leg Extension 
1. Sitting on a chair on plinth, activate the quadriceps to 

straighten the knee into full extension.
2. Hold for 2-5 seconds and then slowly lower the leg to start 

position.

Notes

• For ROM exercise use the brace in           low power mode.
• If torque assist is engaged           patient will receive 

resistance for the hamstrings while bending the knee. This 
can help with hamstring strengthening.

• Exercise can be progressed by adding resistance via ankle 
weights or theraband as tolerated. 

Low

3

2 

  Stage 2a: Strength, Muscle Balance & Proprioception

• Individualize/progress strengthening for core, hips and ankles.
• Stretch or foam roll any tight muscle groups.
• Begin gait re-training and functional body mechanics training. 
• Begin low impact cardio (e.g. cycling and walking).
• Begin with open kinetic chain strengthening.

Straight Leg Raise
1. Begin lying supine with the non-injured knee flexed and 

the braced leg straight.
2. Tighten the quadriceps, and while maintaining an 

extended knee, lift the leg to the height of bent knee. 
Lower in a controlled manner.

1

Quad Over Roll
1. Begin lying supine with the back of the braced knee over a 

foam roller or alternative.
2. Contract the quadriceps and lift the lower leg off the bed to 

achieve full knee extension 
3. Hold for 2-5 seconds, then slowly lower heel back down

Notes
• Exercise can be progressed by adding ankle weights.

A

B

A

B

A B

If High Power Mode High  is recommended for an exercise – continue 
to monitor the patient’s pain and reduce torque as strength improves.

High

Low

Optional – EMS can be 
used to target Vastus 
Medialis Oblique (VMO). 

Suggested initial brace 
power setting for exercise
indicated as: HighLow

Straight Leg Raise

Quad Over Roll

Seated Leg Extension

High
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Stage 2b: Strength, Muscle Balance & Proprioception

Single Leg Stance
1. Begin by transferring body weight fully onto the 

braced leg.
2. Maintain this single leg stance position while touching 

supports as needed.

Notes
• Stand next to sturdy object to use for support as 

needed.
• Keep hips level and pointed forward, focus on a sta-

tionary object.

Squat
1. Begin standing tall with feet hip width apart.
2. Initiate movement by lowering hips back and 

squatting down, as if sitting in a chair.
3. Stand back up to the start position squeezing the 

buttocks and pushing heels into ground.

Notes
• Ensure proper body mechanics, instruct on avoiding 

compensatory movements.

Lunge
1. Begin upright with one foot in front, the other behind, 

in a long stance position. 
2. Initiate movement by lowering body down into a 

lunge position keeping equal weight through both 
feet.

3. Press up through legs and rise back to the start 
position.

• Begin progressive closed kinetic chain exercises (choose appropriate exercises based on your 
patient’s current functional abilities and goals (non-athlete/surgical vs. athlete/non-surgical).

• Ensure proper body mechanics, instruct on avoiding compensatory movements.

3

2 

1

A B

A B

High

High

High

Single Leg Stance

Squat

Lunge
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Stage 3a: Return To Work

• Include ADL specific training such as tandem 
walking, lateral foot scooting, and pivoting,  

.

Bosu Single Leg Stance 
1. Transfer body weight fully onto the braced leg 

with foot positioned in middle of bosu.
2. Maintain this single leg stance position while 

trying not to touch supports or opposite foot to 
the floor.

Notes
• Stand next to sturdy object to use for support if 

needed.
• Keep hips level and focus on a stationary object.

Sit to Stand
1. Begin sitting near the edge of the chair, knees 

bent and feet hip width apart.
2. Initiate movement by hinging forward at the 

hips, squeeze buttocks and straighten knees – 
rising to a tall standing position.

3. Slowly lower to a seated position as you push 
hips back towards the chair.

Notes
• Use a chair with armrests for support if needed.

Walking
1. Movement should be at a comfortable pace 

ensuring proper lower body mechanics.

Notes
• If patient has issues achieving full pain free 

extension – engage           high power mode. 

Side Stepping & Tandem Walking
1. 10-15 steps at a time at a comfortable pace.

Notes
• If patient has issues achieving full pain free 

extension – engage           high power mode.

Lateral Step Up
1. Stand beside the step and position the foot of 

the braced leg fully onto the step.
2. Transfer body weight onto the braced leg              

rising up onto the step.
3. Lower down to start position in a controlled 

manner.

Notes
• Set up next to sturdy object to use for support 

if needed
• Step height: half height of patient’s shin.

Functional Lift
1. Squat down and grasp object, then push heels 

into floor and engage buttocks to lift.
2. Slowly lower the object back down again by 

squatting.

Notes
• Maintain a neutral spine while lifting.
• Exercise difficulty can be adjusted by changing 

the object’s weight or the ROM of lift.

1

A B

5

A B

2

4

3 6

High Low

• Suggested initial brace power setting for 
exercise indicated as: HighLow

High

High

High

Low

• Optional – EMS can be used to 
augment quadriceps activity. 

.

Sit to Stand

• Educate patients on proper body mechanics 
and avoidance of compensatory movement 
patterns during exercises.

Functional Lift

High

High
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3Front Step Up
1. Stand facing the step, position the foot of braced 

leg fully onto the step.
2. Transfer body weight onto the braced leg rising 

up onto the step.
3. Lower down to start position in a controlled 

manner.

Notes
• Exercise can be progressed by 

adding additional weight.

Stage 3b: Return to Play 

• Interval jogging or running can be included on flat terrain along with other sport specific training 
methods.

• Educate patient on proper body mechanics and avoidance of compensatory movement patterns 
during exercises.

Single Leg Clock Exercise
1. Begin by transferring bodyweight fully onto braced leg and imagine 

standing in the center of a clock.
2. Maintain this single leg stance position while extending opposite leg 

out as far as able without losing balance into the following directions.
3. Return foot back to center between positions and try not to touch the 

foot down until you have completed all four excursions.

Notes
• Stand next to sturdy object to use for support as needed.

Bosu Stability Squat
1. Begin positioned standing in good posture with feet hip width apart 

on the flat side of the BOSU.
2. Initiate movement by lowering hips back and squatting down, as if 

sitting in a chair.
3. Return to start position by squeezing the buttocks and pushing heels 

into the bosu.

Notes
• Stand next to sturdy object to use for support as needed.

B

2 

1

B

Low

High

High

Bosu Stability Squat

Right ReachFo
rw

ar
d 

Re
ac

h

Left Reach

Backw
ard Reach

A

Single Leg Clock Exercise

BA
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Stage 3b: Continued

Single Leg Squat
1. Begin by transferring body weight fully onto braced leg. 
2. Initiate movement by bending at the hip, then bend knee slowly 

to lower your body towards the floor.
3. Rise to start position by squeezing the buttocks and pushing 

heel into ground.

Notes
• Stand next to sturdy object to use for support as needed.

Box Jump
1. Begin positioned in front of step/box.
2. Load into squat position and then jump forward landing with 

both feet on the step/box.
3. Absorb the landing in a soft and controlled manner by squatting 

on the box.
4. Stand and then carefully step back onto floor to return to start 

position.

Notes
• Exercise can be progressed by increasing the height of box/

step as able.

Bosu Split Squat 
1. Begin with foot of the braced leg on the center of the bosu and 

the other foot behind in a long stance position.
2. Initiate movement by lowering the body down into a lunge 

position keeping equal weight through both feet.

6

5 

4 A B

A B

A B

Agility Ladder
1. Physiotherapist can provide graduated agility 

ladder patterns based on patients abilities.

Notes
• Continue this pattern moving as quickly as 

possible while maintaining good body control 
until you reach the end of the ladder.

7

High

High

High

Low

Bosu Split Squat

Single Leg Squat

Box Jump

Agility Ladder



Stage 4: Full Return to ADLs or Sport

Ensure patient has passed functional testing relevant to their activity level.

• Non-athlete or post-operative: passes the Community Balance Test.

• Athlete or non-operative: passes functional test relevant to activity/sport.

Continue a regular (minimum: 3x/week) individualized flexibility/strength/dynamic exercise program 
during the return to physical activity phase.

Stage 5: Maintenance & Prevention 

Continue a regular (miminum: 3x/week) individualized flexibility / strength / dynamic exercise pro-
gram during the maintenance phase.

Perform regular knee injury prevention and proprioceptive warm up exercises before sport/activity 
(ex. FIFA 11+ Protocol).          

19

FIFA 11+ Injury Prevention Manual

https://www.physio-pedia.com/Community_Balance_and_Mobility_Scale
http://www.yrsa.ca/pdf/Fifa11/11plus_workbook_e.pdf
http://www.yrsa.ca/pdf/Fifa11/11plus_workbook_e.pdf
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• Proper footwear and consultation with a pedorthist is recommended.

• Exercise during time of day when pain is typically least severe or in conjunction with peak 
effectiveness of pain medications.

• Adequate warm up and cool down periods (5-10 mins) are critical for minimizing pain.

• Follow a program that minimizes pain (see Instruction Manual on adjusting the force output of 
Levitation to assist mobility below the pain threshold) while gradually progressing towards activity 
levels that provide greater health benefits. Monitor pain levels during exercise. If pain is increasing 
with activity, adjust the Levitation brace to a higher torque assist. If pain lowers or goes away 
continue – if not, reduce exercise intensity. 

• Small amounts of discomfort in the muscles or joints during or immediately after exercise is 
common, and does not necessarily mean joints are being further damaged. If two hours after 
exercise pain is higher than it was prior to exercise, the duration or intensity should be reduced in 
future sessions.

• Avoid strenuous exercise during acute flare ups and periods of inflammation. However, it is 
important to gently move the joint through full ROM during this time. 

• In the presence of mild joint swelling, incorporate a program of sub-maximal exercise to warm up 
before beginning prescribed exercise program. If there is joint effusion, the surrounding muscle 
cannot contract maximally due to reflex inhibition caused by joint distension. Submaximal exercises 
for 3-4 mins on a swollen joint decreases this inhibition mechanism. Extension assistance provided 
by Levitation can allow for continued strength training which can help decrease reflex inhibition 
and support quadriceps function.

• Moderate to severe joint effusion may require additional physical therapy intervention, such as 
EMS to increase quadriceps engagement.

• Exercise should stop if severe pain is experienced. In the case of significant pain and functional
limitations, it is recommended any amount of physical activity that the patient is able to maintain
comfortably is continued.

• ACSM FITT Exercise Guidelines for OA can be used as a general guide for exercise, while 
incorporating Levitation to increase tolerance. 

Considerations for Exercise with Osteoarthritis

https://springloadedtechnology.com/wp-content/uploads/2019/04/Copy-of-SPRN-instruction-manual-V14-e-version.pdf
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Frequency

• Aerobic exercise 3-5 days/week.

• Resistance exercise 2-3 days/week.

• Flexibility and range of motion exercises are essential and are recommended daily.

Intensity

• Light-moderate intensity physical activities are recommended because they are associated 
with lower risk of injury or pain aggravation compared to higher intensity physical activities.

• 40% - <60% oxygen consumption reserve (VO2R) or heart rate reserve (HRR) is appropriate.
• Very light intensity aerobic exercise is appropriate for individuals with arthritis who are 

deconditioned.
• Both light and higher intensity resistance exercise can improve function, pain, and strength 

among patients with rheumatoid arthritis and osteoarthritis.
• Patients with rheumatoid arthritis and considerable damage in weight-bearing joints should 

perform lower intensity resistance exercise or physical activity.

Time

• A goal of ≥150 min/week of aerobic exercise is recommended. 
• When appropriate, have the patient start with short bouts of 10 minutes (or less if needed), 

according to the individual’s pain levels.

Type

• Aerobic exercises with low joint stress such as walking and cycling are appropriate.
• High-impact activities such as running, stair climbing, and those with stop and go actions are not 

recommended if limited by lower body arthritis. 
• Resistance exercises should include all major muscles groups as recommended for healthy 

adults.
• Include flexibility exercise with range of motion exercises of all major muscle groups.
• Incorporate functional exercises (e.g. sit to stand and step ups as tolerated to improve 

neuromotor control and maintain ADLs).

*Progression of aerobic, resistance, and flexibility exercises should be gradual and individu-
alized based on an individual's pain and other symptoms.

ASCM FITT Guidelines
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3.0 Glossary

Active Range of Motion (AROM) The maximal range of motion a patient can move a joint 
through under their own muscular effort.

Activity of Daily Living (ADL) Task(s) that a patient performs frequently throughout an 
average day (e.g. walking, stair climbing).

Arthrogenic Muscle Inhibition (AMI) Neurological activation deficit of muscles involved in the 
articulation of the damaged joint. 

Berg Balance Tests (BERG) A series of scored balance tests that increase in com-
plexity allowing for a holistic assessment of propriocep-
tive function. 

Closed Kinetic Chain (CKC) Motion or movement where the distal end of the limb 
(e.g. hand, foot) is fixed to an external surface.  

Electric Muscle Stimulation (EMS)  Therapeutic stimulation of contractile muscle activity via 
an external electrical input. 

Extension Assist A biomechanical intervention where knee extension 
strength is improved with the aid of an external device.

Functional Test A physical assessment that attempts to replicate real 
world demands that a patient is likely to face.

Manual Muscle Testing (MMT) Rudimentary strength testing administered by a therapist 
to assess joint function and muscle balance. 

Outcome Measure A subjective assessment where patient’s rate specific 
elements of their medical condition in a quantitative 
manner. 

Quality of Life (QOL) The degree of satisfaction one has in their day to day 
life.

Tri-compartment Unloading A biomechanical process where pressure is reduced 
simultaneously in all three compartments of the knee.

Uni-compartment Unloading A biomechanical process where pressure is reduced in 
a single compartment of the knee.
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APPENDIX 
Forms & Outcomes Measures



Question None Mild Moderate Severe Extreme

1. Descending stairs
2. Ascending stairs
3. Rising from sitting
4. Standing
5. Bending to the floor
6. Walking on flat surfaces
7. Getting in and out of cars, or on or off a bus
8. Going shopping
9. Putting on socks and stockings
10. Rising out of bed
11. Taking off socks and stockings
12. Lying in bed
13. Getting in and out of the bath
14. Sitting 
15. Getting on or off the tiolet 
16. Performing heavy domestic duties
17. Performing light domestic duties

Think of the difficulty you have had doing the following daily physically activities due 
to your knee during the last 48 hours.  

        
3

Question None Mild Moderate Severe Extreme

1. Morning
2. Evening

Think of the stiffness you have felt in your knee during the following times during the 
last 48 hours.        

2

Question None Mild Moderate Severe Extreme

1. Walking
2. Climbing
3. Sleeping at Night
4. Resting
5. Standing

Think of the knee pain you have experienced doing the following activities during the 
last 48 hours.        

1

    

WESTERN ONTARIO & MCMASTER OSTEOARTHRITIS INDEX 

     1      2      3  Total

OFFICE 
USE ONLY

Name:    Date:    



* Bellamy, N., Wilson, C., & Hendrikz, J. (2011). Population-Based Normative Values for the Western Ontario and McMaster (WOMAC) Osteoarthritis 
Index: Part I. Seminars in Arthritis and Rheumatism, 41(2), 139–148. doi:10.1016/j.semarthrit.2011.03.002

WESTERN ONTARIO & MCMASTER OSTEOARTHRITIS INDEX POPULATION REFERENCE VALUES*

WOMAC Index Average Pain Score
       Percentile 50th 75th 90th   95th 99th

   <35 0.0 0.8 2.4 3.8 7.0

35 to 39 0.0 1.2 3.4 5.0 7.0

40 to 44 0.0 1.2 3.6 4.8 7.6

45 to 49 0.2 1.6 3.6 4.8 7.4

50 to 54 0.4 2.0 4.4 5.6 7.6

55 to 59 0.6 2.4 4.6 6.0 8.0

60 to 64 0.6 2.4 4.8 6.4 8.4

65 to 69 0.6 2.6 5.0 6.8 8.8

70 to 74 0.8 3.0 5.2 6.8 8.6

75 to 79 0.8 2.8 5.0 6.5 9.4

  >80 1.0 3.3 5.8 7.2 9.0

      Average 0.5 2.1 4.3 5.8 8.1

WOMAC Index Average Stiffness Score
     Percentile 50th 75th 90th   95th 99th

   <35 0.5 1.5 3.5 5.0 8.5

35 to 39 0.5 2.0 4.5 6.5 8.0

40 to 44 0.5 2.0 5.0 7.0 9.0

45 to 49 1.0 2.5 5.0 6.5 8.5

50 to 54 1.0 3.3 6.0 7.0 9.0

55 to 59 1.5 3.5 6.0 7.5 10.0

60 to 64 1.5 3.5 6.0 7.5 9.5

65 to 69 1.5 4.0 6.0 7.5 9.5

70 to 74 1.5 4.0 6.5 8.0 9.5

75 to 79 1.5 4.0 6.0 8.0 9.5

  >80 2.0 4.5 7.0 8.0 10.0

Average 1.2 3.2 5.6 7.1 9.2

WOMAC Index Average Function Score
     Percentile 50th 75th 90th 95th 99th

  <35 0.06 0.65 1.71 3.35 7.35

35 to 39 0.06 0.71 3.12 4.47 6.94

40 to 44 0.12 1.00 3.18 5.24 7.88

45 to 49 0.24 1.35 3.41 4.76 7.53

50 to 54 0.41 1.71 4.24 5.65 7.59

55 to 59 0.59 2.41 4.71 6.12 8.12

60 to 64 0.65 2.74 4.94 6.71 8.71

65 to 69 0.88 2.81 5.53 7.00 8.53

70 to 74 1.06 3.44 5.76 7.00 9.06

75 to 79 1.29 3.53 6.00 7.65 9.41

  >80 2.06 4.82 7.18 8.21 9.41

Average 0.67 2.29 4.53 6.01 8.23



VISUAL ANALOGUE PAIN SCALE (VAS)

WOMAC Index Average Pain Score
       Percentile 50th 75th 90th   95th 99th

   <35 0.0 0.8 2.4 3.8 7.0

35 to 39 0.0 1.2 3.4 5.0 7.0

40 to 44 0.0 1.2 3.6 4.8 7.6

45 to 49 0.2 1.6 3.6 4.8 7.4

50 to 54 0.4 2.0 4.4 5.6 7.6

55 to 59 0.6 2.4 4.6 6.0 8.0

60 to 64 0.6 2.4 4.8 6.4 8.4

65 to 69 0.6 2.6 5.0 6.8 8.8

70 to 74 0.8 3.0 5.2 6.8 8.6

75 to 79 0.8 2.8 5.0 6.5 9.4

  >80 1.0 3.3 5.8 7.2 9.0

      Average 0.5 2.1 4.3 5.8 8.1

Instructions:

• To help people say how much pain they feel, we have drawn a scale (rather like a thermometer) on-
which no pain is marked 0 and the worst pain you can imagine is marked 100.

• We would like you to indicate on this scale the amount of pain in your knee today, in your opinion.
Please do this by drawing a line across whichever point on the scale indicates the amount of pain in 
your knee today.

100

0

Worst Pain Imaginable

No Pain



KNEE INJURY & OSTEOARTHRITIS OUTCOME SCORE (KOOS)

Name:    Date:    

This survey asks for your perspective on your knee. This information will help us keep track of how you feel about 
your knee and how well you are able to perform your usual activities. Answer every question by ticking the ap-
propriate box, only one box for each question. If you are unsure about how to answer a question, please give the 
best answer you can.

Question Never Rarely Sometimes Often Always

S1. Do you have swelling in your knee?

S2.
Do you feel grinding, hear clicking or any other 
type of noise when you move your knee?

S3. Does your knee catch or hang up when 
moving?

S4. Can you fully straighten your knee?
S5. Can you bend your knee fully? 

These questions should be answered thinking of your knee symptoms during
the last week.        

1

Question None Mild Moderate Severe Extreme

S6. How severe is your knee joint stiffness after 
first awakening in the morning? 

S7.
How severe is your knee stiffness after sitting, 
lying or resting later in the day? 

The following questions concern the amount of joint stiffness you have experienced 
during the last week in your knee. Stiffness is a sensation of restriction or slowness in 
the ease with which you move your knee joint. 

        
2

Question None Mild Moderate Severe Extreme

P2. Twisting/Pivoting on your knee
P3. Straightening your knee fully
P4. Bending your knee fully
P5. Walking on a flat surface
P6. Going up and down stairs
P7. At night while in bed
P8. Sitting or lying
P9. Standing upright

1
Question Never Monthly Weekly Daily Always

P1. How often do you experience knee pain
        

3

What amount of knee pain have you experienced during the last week during the 
following activities? 



Question None Mild Moderate Severe Extreme

A1. Descending stairs
A2. Ascending stairs
A3. Rising from sitting
A4. Standing
A5. Bending to floor/pick up an object
A6. Walking on flat surface
A7. Getting in/out of car
A8. Going shopping
A9. Putting socks/stockings on
A10. Rising from bed
A11. Taking off socks/stockings

A12. Lying in bed (turning over/maintaining knee 
position)

A13. Getting in/out of bath
A14. Sitting
A15. Getting on/off toilet
A16. Heavy domestic duties
A17. Light domestic duties

The following questions concern your physical function. By this we mean your ability to 
move around and to look after yourself. For each of the following activities please indicate 
the degree of difficulty you have experienced in the last week due to your knee. 

1
        

4

KNEE INJURY & OSTEOARTHRITIS OUTCOME SCORE (KOOS)

Question Never Rarely Sometimes Often Always

S1. Squatting
S2. Running
S3. Jumping
S4. Twisting
S5. Kneeling

The following questions concern your physical function when being active on a
higher level. The questions should be answered thinking of what degree of
difficulty you have experienced during the last week due to your knee. 

        
5

Question Never Rarely Sometimes Often Always

Q1. How often are you aware of your knee 
problem?

Q2.
Have you modified your life style to avoid 
potentially damaging activities to your knee?

Q3. How much are you troubled with lack of 
confidence in your knee? 

Q4. In general, how much difficulty do you have 
with your knee? 

        

6



Age 
group

Pain Symptoms ADL Sport/Rec QOL

Males Females Males Females Males Females Males Females Males Females

18-29 y 97.8 97.1 93.7 93.6 99.4 99.3 95.6 95.5 94.0 94.0

30-39 y 96.9 95.9 92.4 91.6 98.2 98.9 95.0 94.9 91.5 91.6

40-49 y 93.6 95.6 87.8 91.8 97.6 98.0 89.9 92.9 85.8 89.8

50-59 y 96.4 90.8 93.1 86.3 97.6 96.3 92.4 87.1 87.2 83.1

60-69 y 93.3 92.9 90.8 89.0 95.4 95.6 89.0 89.3 86.4 86.4

70-79 y 92.2 91.3 91.0 86.9 94.0 94.9 87.2 82.3 84.5 82.5

80-101 y 95.3 91.0 93.5 89.1 94.8 92.4 88.1 79.4 89.5 80.9

Average 95.2 93.9 91.9 90.0 96.9 96.9 91.3 89.4 88.8 87.6

KNEE INJURY AND OSTEOARTHRITIS OUTCOME SCALE (KOOS) POPULATION REFERENCE VALUES*

KOOS Category Scoring Calculations

Pain 100 - Mean Score (P1 - P9) x 100
     4

Symptoms 100 - Mean Score (S1 - S7) x 100
     4

ADL 100 - Mean Score (A1 - A17) x 100
     4

Sport/Rec 100 - Mean Score (SP1 - SP5) x 100
     4

Quality of Life 100 - Mean Score (Q1 - Q4) x 100
     4

KNEE INJURY AND OSTEOARTHRITIS OUTCOME SCALE (KOOS) SCORING CRITERIA*

*Paradowski, P. T., Bergman, S., Sundén-Lundius, A., Lohmander, L. S., & Roos, E. M. (2006). Knee complaints vary with age and gender in the adult population. 
Population-based reference data for the Knee injury and Osteoarthritis Outcome Score (KOOS). BMC musculoskeletal disorders, 7(1), 38.
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