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Learning Objectives

� Listeners will understand the need to be familiar with CrossFit in outpatient 
settings

� Listeners will be able to provide an overview of benefits and risks of CrossFit
to their patients

� Listeners will understand 3 general risk factors for injury of CrossFit and other 
high-intensity, low-volume fitness regimens

� Listeners will be familiar with how to evaluate a squat
� Listeners will be familiar with helpful screening tools for abnormal movement 

patterns



The Game Plan 

� Why do we (physical therapists) need to know?

� What is Crossfit?
� Potential Benefits

� Potential Risks
� Screening for Abnormal Movement

�Screening Tools

�Certifications & Resources
� The Squat: Fundamental Movement



Why Do Physical Therapists Need to Know 
About CrossFit?

� CrossFit is one of the most rapidly growing sports in the US (Bellar et al 2015; Chachula et al 
2016; O’Hara et al 2012; Partridge et al 2014)

� CrossFit is often a controversial topic among physical therapists
� Physical therapists bridge the gap between healthcare and community 

(American Physical Therapy Association)

� Physical therapists should be aware of possible benefits and risks in order 
to educate patients (Partridge et al 2014) 

� Physical therapists should be aware of the typical programming of CrossFit
for rehabilitation of CrossFit participants (Partridge et al 2014) 



What is CrossFit?  

• 2000: Started by Greg Glassman with one “box”

• 2007: First CrossFit Games, $500 prize (Wikipedia) 

• 2011: Legitimized as a sport through Reebox sponsorship/ESPN coverage 
(Bellar et al 2015)

• 2015: Over 13,000 boxes worldwide (Price K 2015)

• 2016: $2,200,000 total prize payout (Wikipedia) 



What is CrossFit?  
In CrossFit terminology: (Fainaru-
Wada 2014; Hak et al 2013; Pope D 2013; What is 
CrossFit?; Worthington M)

Accuracy
Agility
Balance
Cardiovascular and 
Respiratory Endurance
Coordination
Flexibility
Power
Speed
Stamina
Strength

Air Squat
Front Squat
Overhead Squat
Shoulder Press
Push Press
Push Jerk
Deadlift
Sumo Deadlift High Pull
Medicine Ball Clean
+
Gymnastics
Rowing
Running
Plyometrics
Kettlebells
Jumping Rope

WOD: 1 hour

10 minutes: 
warm-up
+
10-20 minutes: 
Weightlifting
+
10-20 minutes:
AMRAP
METCON
Chipper
EMOM
+
Cool-down



What is CrossFit?  
In CrossFit terminology:



What is CrossFit?
In more scientific terminology:

High-Intensity Functional Training 
(HIFT) (Boutcher 2011; Little et al 2011; Miller et al 2014; Shing et al 2013)

• Neuroendocrine Response
• Increased Adiponectin

Concentrations
• Decreased fasting insulin
• Improved hyperglycemia

• Cardiorespiratory Adaptations
• Decreased Resting HR
• Increased VO2max

• Skeletal Muscle Adaptations
• Increased mitochondrial 

capacity
• Body Composition

• Decreased Body Fat %



Other Potential Benefits of CrossFit

• Promotion of functional fitness (Bellar et al 2015)

• Motivational programming
• Intra- and Interpersonal factors (Hak et al 2013)

• Mastery vs. performance (Partridge et al 2014)

• Impact on behavioral variables
• Adherence to exercise

• 75% (Heinrich et al 2015)

• 97% (Gremeaux et al 2012) 

• Higher exercise enjoyment (intrinsic motivation) (Heinrich et al 2014) 



Potential Risks of CrossFit

Injury Rates are rising along with popularity, but aren’t any 
greater than similar sports. 

• 19.4% injury rate (Weisenthal et al 2014)

• Introductory training sessions for beginners
• Higher level of coach supervision/attentiveness
• Female rate < male rate

• 16% subject drop-out due to injury (Smith et al 2013) 



Potential Risks of CrossFit

Injury:

Shoulder > Low Back > Knee (Hak et al 2013, 
Weisenthal et al 2014) 

Risk Factors
• Fatigue (Hooper et al 2013; Myer et al 2014)

• Improper Technique (Lavallee et al 2010)

• Male (Weisenthal et al 2014) 



Potential Risks of CrossFit

Use discretion when picking a box.

Common critiques of the CrossFit business 
model? (Camacho; Fainaru-Wada 2014; Hak et al 2013; Heinrich et al 2014)

What participants should look for:
• Introductory training sessions for beginners
• Attentive coach, small class size or large staff
• Program individualization through scaling 
• Emphasis on technique



How can I screen for movement 
abnormalities?

Why?
Movement abnormalities + balance deficits + decreased core stability 
= increased injury risk

Screening Tools:
• FMS
• Y Balance Test



How can I screen 
for movement 
abnormalities?

Functional Movement 
Screen (Butler RJ 2013; Cuchna JW 2015; 
Smith CA 2013)

• 7 Movements
• Possible score for each: 0 - 3



How can I screen for movement 
abnormalities?

Functional Movement Screen (Butler 
RJ 2013; Cuchna JW 2015; Smith CA 2013)

• Quick and easy to administer

• Cut-off score of < 14 for increased injury 
risk

• Moderate to good intra- and interrater
reliability

• Overhead squat and trunk stability push 



How can I screen for movement 
abnormalities?

Y Balance Test (Overmoyer et al 
2015; Plisky et al 2009; Plisky et al 2006; Shaffer et al 
2013)

• 3 reach directions
• Score: 

(ANT reach distance + PL reach 
distance + PM reach 
distance)/leg length x 100%



How can I screen for movement 
abnormalities?

Y Balance Test (Overmoyer et al 
2015; Plisky et al 2009; Plisky et al 2006; Shaffer et al 
2013)

• Good intra- and interrater
reliability

• Risk factors:
• Difference of > 4 cm 

between L & R ANT 
reach distance

• Score of < 94%

• Affected by flexibility
• Ankle dorsiflexion



How can I screen 
for movement 
abnormalities?

Know what correct 
(and incorrect) 
movement looks like 



The Squat: Fundamental to CrossFit, HIFT, 
and life. (Chandler et al 1989; The CrossFit Training Guide; Hartmann et al 2013; Myer et al 2014)

• The squat is a natural, necessary 
and fundamental movement

• The squat is the basis for proper 
technique in other advanced lifts 
(overhead squat, snatch, clean, 
lunge to name a few)

• The squat is extremely effective for 
improving strength and power by 
activating multiple muscle groups 
and prime movers in the kinetic 
chain



The Squat: Fundamental to CrossFit, HIFT, 
and life.

Squat Depth

• Can full depth squatting cause 
damage to the knees?
• No difference in knee ligament 

stability post 8-week full-depth 
squat program (Chandler et al 1989)

• Full-depth squat can be effective 
for injury prevention (Hartmann et al 2013)

• Why full depth?
• Recruitment of gluteus maximus

(Caterisano et al 2002)

• Increased hip and knee extensor 
relative contribution (Bryanton et al 2012)



The Squat: Fundamental to CrossFit, HIFT, 
and life.

Type of Squat

• Barbell squats vs. 
Machine squats

• Front squat vs. 
Back squat 



The Squat: Fundamental to CrossFit, HIFT, 
and life.

What can muscle fatigue 
do to a squat? (Hooper et al 2013; Myer 
et al 2014)

Utilizing rest periods:
• Supine or seated (Ouellette et al)



The Squat: Fundamental to CrossFit, HIFT, 
and life.

What can poor 
ROM do to a squat?

• 10-minute warm-up vs. 
10-minute stretching 
routine

• Stretching = greatest 
impact on stability and 
center of pressure 
(Adelsberger et al 2014)



The Squat: Fundamental to CrossFit, HIFT, 
and life.

Internal and External 
Influence on Squat Form:

• Visual and verbal cueing (CrossFit Training 
Guide; Myer et al 2014)

• Direction of gaze (Donnelly et al 2006; Myer et al 
2014)

• Shoe wear (Sato et al 2012)



Closing Words
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Questions?

Thank You!


