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What city in CANADA is the most       
ACTIVE? 

 
 



What Makes a City Active? 
Highest average number of marathons and 
hiking trails 
 
Excellent access to bike paths, trails  

and races 
 
Highest per capita gyms, including but not 
limited to gyms, yoga studios, rock climbing, 
etc. 
 
Abundance of outdoor activities such as 
kayaking, canoeing, etc. 

 



 
 VANCOUVER 
 

130+ yearly runs  
Popular bike trail through Stanley Park 
Many intensive hikes including Grouse 
Mountain 
Neighbourhood blocks where you can always 
find an outdoor supply store, gyms and 
yoga studios 

 



 
 
Considering marathon 
times…  
CANADA is the 4th 
fastest nation in the 
world! 
 
We beat American 
runners when all times 
are averaged  
 
  



Between 2009-2014, running 
participation in CANADA 
grew >11%  
 



Canada has one of the largest 
percentages of female runners 
signed up for marathons. The split is 
55.5: 44.4 per cent male to female. 



Patellofemoral Pain 
With the amount of wear and tear knees go 
through with running, it should come as no surprise 
that patellar pain is extremely common in runners 

 
Especially with existing misalignment or weakness 
of the patella and its supporting structures- 
increasing the risk of pain and injury. 

 



Running Injuries 
Yearly running injury incidence  

rates ranges from 29.5 to 56% 
 
Injury rate ranges from 2.5–5.8% injuries 
per 1000 hours of running  
 
Despite relatively high incidence rate of 
running injuries per runner per year is still 
2–6 times lower than other sports 
 



Injury Rates 
 
Long distance/marathon runners 
2.5%/1000 hours  
 
Middle distance  
5.6 injuries/1000 hours  

 
Sprinters  
5.8 injuries/1000 hours  
 
 



In most running injuries or 
musculoskeletal overuse syndromes 
70–80% occur from the knee down 

 
Knee 40% 
Lower leg 20%  
Foot and ankle 20% 
Hip and groin 15% 
Back 5%  



Risk Factors for Running 
Injuries 

Training miles per week, risk increases at  
19 miles per week and  
increases more sharply at 40 miles per week  

Previous running injury with in the past 12 
months 
Inexperience runner running <3 years 
Recent transition in training 
Training intensity 
Cavus feet 



 
Contributing Factors 

  
Hyperflexibility or hypoflexibility 
Excessively worn or poorly fitted footwear 
Running surface  
Malalignment 
Body morphology  
Lack of cross training  
Gender  
Age  
 



Kinematics 
 

Increase in joint range of motion as velocity increases 
 
Walking and running difference in sagittal plane-body 
lowers its center of gravity with increased speed by 
increasing flexion in hips, flexibility in knees and 
dorsiflexion at ankle.  
 
In walking maximum knee flexion reaches 64 degrees 
and -8 degrees extension  
 
In running maximum knee flexion reaches 79 degrees 
and -16 degrees of extension 



Kinetics 
Walking produces vertical ground reactive forces equal 
to 1.3- 1.5 times body weight 
 
Running produces vertical ground reactive forces that 
spike sharply at contact to produce an impact peak and 
then continue to an active peak measuring  

   2.2–2.6 times bodyweight 
 
Midstance ground reactive forces are greatest- peak 
internal joint moments and peak mechanical stress on 
tissues 
 
In the stance phase muscle activity is 70–80% during 
running versus 50% during walking 



Top running injuries  
Patellofemoral pain 
syndrome 32.2% 
 
Tibial stress syndrome 
shinsplints 17.3%  
 
Achilles tendinosis 7.2% 
 
Stress fracture 7.2% 
 
Patellar tendonitis 5.7%  
Iliotibial band syndrome 
6.3%  
 

Metatarsal stress syndrome 
3.3%  

 
Adductor strain 3%  
 
Hamstring strain 2.6% 
 
Poster tibial tendonitis 
2.6% 
 
Ankle sprain 2.4% 
 
Peroneal tendinitis 1.9% 
 
Iliac apophysitis 1.6% 

 



Patellofemoral Pain 

Patellofemoral syndrome also known as 
patellar overload syndrome and runners 
knee  
 
Patellofemoral knee pain is the most 
common cause of knee pain overall and in 
runners  
 
Number one cause of lost time in basic 
training in military recruits 
 



 
 

Definition 
  

Pain in the front of your knee and 
around your kneecap without articular 
damage or intra-articular pathology   
 
Most common in people participating in 
sports that involve running and jumping 
 
 



PFPS Diagnosis 

Diagnosis of PFPS is typically made 
clinically, based only on the history and 
physical examination rather than on the 
results of any medical imaging. 

 
The diagnosis of patellofemoral pain 
syndrome is made by ruling out OA, 
patellar tendonitis, prepatellar bursitis, plica 
syndrome, Sinding Larson and Johansson 
syndrome and Osgood Schlatter disease 
 



Why Does It Happen? 

Increased pressure on the patellofemoral joint. 
 

The kneecap is a small bone, but bears a great 
deal of load. During certain activities 3-6 times 
body weight  

 
Abnormal forces (e.g. increased pull of the lateral 
quadriceps retinaculum with acute or chronic 
lateral PF subluxation/dislocation)  
 
Prolonged repetitive compressive or shearing 
forces on the PF joint.  



Etiology  
Most often the history eludes to an inciting event or 
change in training associated with symptom onset  
 
Change in activity pattern increases in training time, 
distance or intensity 
Repetition such as running up steps  
Strength exercises that affect the patellofemoral 
joint  
Malalignment of the patella as it moves through the 
femoral groove 
Muscle imbalances 
Tight anatomical structures 



One study identified 4 factors that have 
predictive values for the development of 
patellofemoral pain 
 

Tightness of the gastrocnemius and quadriceps 
Decreased power of the quadriceps 
Delayed reflex of VMO 
Hypermobility of patella 



Who gets It? 

It occurs at all ages, but is most 
common in adolescents 
 
More common in females  
 
The population most at risk from PFPS 
are runners, cyclists, basketball players 
and other sports participants  
 



 
 
 

Signs and Symptoms  
 

 
The onset of the condition is usually gradual or the result of 
a traumatic incident  
 
Most common symptom is diffuse or deep patellar pain and 
localized anterior, retropatellar, subpatellar  
 
Affected individuals typically have difficulty describing the 
location of the pain, and may place their hands over the 
anterior patella or describe a circle around the patella (circle 
sign) 
 
Pain becomes worse when knee extensor  loading--
ascending or descending stairs or slopes, squatting, 
kneeling, cycling, running or prolonged sitting with bent 
knees 



Signs and Symptoms 

Stiffness with prolonged sitting aka "theatre sign" 
individuals experience pain while sitting to watch a 
film or similar activity 
The pain is typically aching with occasional sharp 
pains 
Crepitus may be present 
There is usually no swelling, catching or locking 
Patellar shifting or subluxation or sensation of 
such  
Giving-way of the knee or sensation of such 

 



Alignment  
 

Valgus knees knocked knees lateral pull on knee caps 
predisposes to patellar instability  
Femoral anteversion squinting patella knees point inward 
increases Q angle  
Increased Q angle hips knees ankles angle it forms normal 
13 lateral pull  
Tibial torsion most commonly external, throws off patellar 
dynamics  
Varus ankle and foot 
Foot pronation  
Low arches can cause overpronation or the feet to roll 
inward 



 
Soft tissue static restraints  

  
Medial retinaculum 
MPFL main stabilizer restraint to 
patellar dislocation 
Lateral retinaculum 
Ligamentous laxity  
 



Dynamic Restraints  
 

 
Tight Iliotibial band  
Weak vastus medialis oblique (VMO) 
Dynamic valgus also predisposes to ACL 
tears  
Hip strength weakness of hip abductors, 
extensions, external rotators 
 



Bony anatomy  
 Patella has the thickest cartilage in the 

body 
Femoral dysplasia  
Different types of patella shape, facet 
asymmetry  
Patella alta-patella doesn't engage into 
trochlea  
Trochlea 
Hypoplasia-shallow groove  
 



PFPS 

Patella moves up 
and down, 
rotates and tilts 
 
Many points of 
contact between 
patella and 
femur 



Diagnosis- PE 
Observe standing and walking 

 
Foot alignment and arches 
Leg (tibia and femur) alignment  and Q angle 
Location of patella and tibial tuberosity  
Double leg squat –pain, J sign  
Single leg squat- hip/gluteal weakness 
Observe gait  

 
Always examine hips and back (Knee pain in kids can 
often present as hip or back pain) 
Always examine contralateral knee 

 



Diagnosis-PE 
 
Grasshopper patella-patella alta  
Q angle >20 deg a/w hip IR  
Camelback sign-prominence of fat pad 

    a/w patella alta 
Pronation hindfoot valgus IR tibia 
Tubercle sulcus angle-lat TT ant knee pain > 20mm shows 
lateralization of the tibial tubercle, valgus component of 
extensor mechanism of knee also associated with patellar 
instability and trochlear dysplasia  
correlates with anterior knee pain  
Lateral retinacular tightness common with PFP is hallmark 
of excessive lateral pressure 



Squinting and grasshopper 
patella  



Clinical Examination  
Apprehension test 20-30° 
knee flexion. sublux patella 
laterally-positive if 
pain/resistance for lateral 
motion  
Patellar grinding test 
Dynamic patellar tracking J 
sign seated position, knee 
extended from flexion see 
lateral deviation of the 
patella  
Squatting J sign--medial 
patellar shift as it enters 
the trochlea in flexion. 
Indicates abnormal lateral 
tracking in early flexion d/t 
VMO weakness and/or 
lateral retinacular tightness 

 

Active patellar  J tracking 
knee extended- normal 
patella moves superiorly 
abnormal moves laterally  
 
Patellar glide test (medial 
glide <2 quadrants, lateral 
glide > 3 quadrants) 
 
Patellar tilt test retinacular 
contracture vs laxity  
(tilt <5° in males, <10° in 
females) 
Obers Test ITB tightness 

 





When to image? 
 MRI can rarely give useful information 

for managing patellofemoral pain  
 
In the uncommon cases where a 
patient has mechanical symptoms like a 
locked knee, knee effusion or failure to 
improve following appropriate physical 
therapy, then an MRI may give more 
insight into diagnosis and treatment 
 



Treatment 

The primary goal for treatment and 
rehabilitation is to create a straighter 
pathway for the patella to follow 
during quadriceps contraction. 
 
To cure or manage and prevent flare 
recurrence the causal behaviour 
should be identified, modified and 
managed correctly. 

 



Initial Treatment 

Relative rest and activity 
modifications to avoid motions that 
irritate the patella 
Avoid high impact and full squat 
exercises, heavy lower extremity 
weight exercises  
Icing and anti-inflammatories 
 



Management of symptoms 

Cross training to maintain cardiovascular 
conditioning stationary bicycling (low 
resistance but high rpms), pool running, 
or swimming (flutter kick) 
 
McConnell taping- pulling the patella 
medially with tape (medial glide) 
 
Bracing with patellar centering devices; 
straps and braces 
 

    
    

  
 

          
    

 
    



Maintenance 

Improve lower limb flexibility: iliotibial 
band, hamstrings, quadriceps, 
gastrocnemius 
 
Manual therapy to stretch tight 
retinaculum: medial glide and tilt 
 
Myofascial release techniques, self-roll, 
dry needling, ART, myofascial trigger 
point injections  
 
 





Treatment 

Injections Steroid and 
Viscosupplementation/HA- Works in 
about 60%  
PRP at 1 year knee OA as good as pain 
relief as HA  
Stem cells insufficient evidence  



LT Treatment 
Selective strengthening to address muscle 
imbalances to normalize the tracking of the 
patella  
 
Address poor lower extremity biomechanics that 
lead to compensatory subtalar pronation and 
obligatory internal tibial rotation 
 
Shoes with good arch support, orthotics and 
hindfoot control may help control tibial rotation 
and patellofemoral forces and facilitate 
rehabilitation    
 

        



Surgery 

Infrequent 
 
Lateral release- limited indications  
 
Tibial tuberosity transfer/osteotomy 
proximal or distal realignment- 80% 
success 
Patellofemoral arthroplasty 



Prevention 
Is it possible to prevent patellofemoral pain 
or chondromalacia?  

 
Chondromalacia patella can be prevented 
only in the sense that the symptoms can be 
prevented by avoiding repetitive high 
impact and aggravating activities or 
positions. 
Long-term prevention flexibility and 
strengthening to normalize the tracking of 
the patella 



Sequels/Complications  
 

Synovial irritation and inflammation, 
subchondral bony changes in the distal 
femur or patella known as "bone 
bruises" or subchondral cysts, spurring  
 
Impaction fractures, articular damage 
internal knee derangement, 
osteoarthritis of the knee and benign 
bony tumors 



Sequela/Complications 

Infrapatellar contracture syndrome 
 
Fat pad impingement, fibrosed fat pad  
 
Chronic overload continuum 
chondromalacia-fraying-arthrosis  

 
Chronic overload-chronic pain  
 



Myths/Future/Research  
  

There is no statistical or clinically 
significant difference in pain 
symptoms between taping and non-
taping in individuals with PFPS 
 
Knee braces are ineffective in 
treating PFPS  
 

 



Future/Research 

Studies suggest that there is limited 
benefit with patella taping or bracing 
when compared to quadriceps 
exercises alone 
 
Stem cells and regenerative 
orthobiologics  
 



Running Inspiration 

102-year-old Julia "Hurricane" Hawkins set a new 
record in the women's 100+ 60m in 24.79  
 
100-year-old Orville Rogers set a new age group record in the 
men's 60m in 19.13 at USATF Masters Indoor Championships 

 
If this doesn’t inspire people to get up and move, nothing will. 
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