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O Listeners will understand the need to be familiarwith CrossFitin outpatient
settings

O Listenerswill be able to provide an overview of benefits and risks of CrossFit
to their patients

O Listeners will understand 3 generalrisk factors for injury of CrossFit and other

high-intensity, low-volume fithessregimens
O Listeners will be familiarwith how to evaluate a squat

O Listeners will be familiarwith helpful screening tools for abnormal movement
patterns




The Game Plan

O Why do we (physical therapists) need to know?<
O What is Crossfite
AN
O Potential Benefits 1
O Potential Risks G

O Screening for Abnormal Movement

O ScreeningTools
O Certifications & Resources
O The Squat: Fundamental Movement




Why Do Physical Therapists Need to Know
About CrossFit?

O CrossFitis one of the most rapidly growing sports in the US el et a 2015 chachuia ef d

2016; O'Haora et al 2012; Partridge et al 2014)

O CrossFitis often a controversial topic among physical therapists

O Physical therapists bridge the gap between healthcare and community

(American Physical Therapy Association)

O Physical therapists should be aware of possible benefits and risks in order
to educate pCIﬂerﬂ'S (Partridge et ol 2014)

O Physical therapists should be aware of the typical programming of CrossFit
forrehabilitation of CrossFit participants eatiage et a 2014
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2000: Started by Greg Glassman with one “box”
2007: First CrossFit Gomes, $5OO prize (Wikipedia)

2011: Legitimized as a sport through Reebox sponsorship/ESPN coverage

(Bellar et al 2015)

2015: Over 13,000 boxesworldwide ice « 2015

2016: $2,200,000 total prize payout wiiedq
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What is CrossFit?

In CrossFit terminology:

Workout of the Day Workout of the Day

Workout of the Day

74 ) 151
Saturday 151226 B Friday 160325 pm

Sunday 160410 s

Maupin

4 rounds for time of:
Run 800 meters

49 push-ups

49 sit-ups

49 squats

Post time to comments.

Harper

Complete as many rounds as
possible in 23 minutes of:

9 chest-to-bar pull-ups

135-Ib. power cleans, 15 reps

21 squats

400-meter run with a 45-1b. plate

Post rounds completed to
comments.

Workout 16.5

21-18-15-12-9-6-3 reps for time
of:

Thrusters

Burpees

Men use 95 Ib.
Women use 65 |b.




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 « Skeletal Muscle Adaptations

* Increased Adiponectin « Increased mitochondrial
Concentrations capacity

« Decreased fasting insulin « Body Composition

* Improved hyperglycemia

« Cardiorespiratory Adaptations
» Decreased Resting HR
* Increased VO,max

« Decreased Body Fat %




Other Potential Benefits of CrossFit

« Promotion of functional fithess cciveiaxs

* Motivational programming

* Intra- and Interpersonal factors (wak eta 2013
C Mos’rery VS. performonce (Partidge et al 2014)

* Impact on behavioral variables
« Adherence to exercise
o 75% (Heinich et dl 2015)

® 97% (Gremeaux et al 2012)
« Higher exercise enjoyment (intrinsic motivation) (Heinich et o 2014




Potential Risks of CrossFit

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

o 19.4% injury rate (weisenthal et al 2014
 Infroductory training sessions for beginners
« Higher level of coach supervision/attentiveness
« Female rate < male rate

«  16% subject drop-out due to injury (smithet al 2013




Potential Risks of CrossFit

Injury:

Shoulder > Low Back > Knee i ota 213

Weisenthal et al 2014)

Risk Factors

FOﬂgU@ (Hooper et al 2013; Myer et al 2014)
Improper Technique (Lavalee et ol 2010)
Male (weisenthal et ol 2014)




Potential Risks of CrossFit

Use discretion when picking a box.

Common critiques of the CrossFit business

mOde|8 (Camacho; Fainaru-Wada 2014; Hok et al 2013; Heinrich et al 2014)

Who’r 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 | screen for movement

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

Screening Tools:
 FMS
« Y Balance Test




How can | screen
for movement
abnormalities?

I ad

Funcﬂonal Movement Systems

Functional Movement
Screen (Butler RJ 2013; Cuchna JW 2015;

Smith CA 2013)

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

Shoulder -
Mobility

Active
Straight

Leg
Raise

Trunk
Stability
Push-Up

Rotary
Stability




How can | screen for movement

abnormalities?

Functional Movement Screen guie

RJ2013; 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

I ad 1

Functional Movement Systems

The FMS simplifies the concept of
movement and its impact on the body
'or everyone involved - individuals,
:::::::: professionals, and physicians.

overhead squat hurdle step shoulder mobility

"::f..l.t.-gs\

rotary stability active straight leg raise trunk stability push up




How can | screen for movement

abnormalities?

?Eala nce Test

Y Bqld nce TeSf (Overmoyer et dl

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%

Posteromedial Reach

Posterolateral Reach




How can | screen for movement
abnormalities?

g}alance Test

www.Ybalancetest.com

Y BO I q nce TeSf (Overmoyer et al Posteromedial Reach Posterolateral Reach

2015; Plisky et al 2009; Plisky et al 2006; Shaffer et al
2013)

« Good infra- and interrater
reliability

Risk factors:

+ Difference of >4 cm
between L & R ANT
reach distance

e Score of < 94%

Affected by flexibility
* Ankle dorsiflexion




How can | screen
for movement
abnormalities?

Common Faults or Anatomy of a Bad Squat

osing lumbar extension
rounding the back - this may be
he worst)

Know what correct
(and incorrect)
movement looks like

Dropping the shoulders Heels off the ground Not finishing the squat - not
completing hip extension




The Squat: Fundamental to CrossFit, HIFT,
q n d Iifeo (Chandler et al 1989; The CrossFit Training Guide; Hartmann et al 2013; Myer et al 2014)

« The squat is a natural, necessary s : . 3k L

Noggin in

and fundamental movement L oy . ¥, = newral postion

’

. <
!

The squat is the basis for proper , > 3 =
technique in other advanced lifts ' ' /{ i g
(overheadsquat, snatch, clean, : ;
lunge to name a few)

Knees tracking
over (but not

« The squat is extremely effective for SR . ' o beyond) toes
Improving strength and power by below parallel R
activating multiple muscle groups o) Fee shoider
and prime movers in the kinetic

chain

Weight on heels




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

Squat Depth

» Can full depth squalting cause
damage to the knees?
« No difference in knee ligament
stability post 8-week full-depth
squaAt Program (chandier et al 1989)
* Full-depth squat can be effective
for injury prevention (Hatmaonn et ol 2013)

. Why full depth?

« Recruitment of gluteus maximus
(Caterisano et al 2002)

» Increased hip and knee extensor
relative contribution @yanton et a 2012)

Crease of hips
below parallel

. W

Noggin in
neutral position

’

. <
!

% Upright torso

-

Knees tracking
over (but not
beyond) toes

Feet shoulder
width

Weight on heels




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
dotoa Sq vat? (Hooper et al 2013; Myer

et al 2014)

Utilizing rest periods:
« Su pil’le 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 gAdZeE (Donnelly et ol 2006; Myer et a
2014)

Shoe wear (sato et al 2012)

Start with the feet about shoulder width apaet and
slightly toed out

Keep your head up lcoking slightly above pacalel

Dot look down at all; ground is in peripheral
vision only.

Accantuate the noemal arch of the lumbar curve
and then pudl the excess arch out with the abs

Keep the midsection very tight

Send your butt back and down

Your kness track over the line of the foot

Don't let the knees roll inside the foot

Keep &3 much pressure on the heels as possible
Stay off of the balls of the feet

Delay the knees forward trave! as much as
possidie

Lift your arms out and up 83 you descend
Keep your torso elongated

Send hands as far away from your butt as
possible

In profile, the ear does not move forward during
the squat. it travels straight down

Don't let the squat just sink. but pull yoursel
down with your hip flexces.

Don't let the Lenbar curve surrendes as you settle
In to the bottom.

Stop when the fold of the hip is below the knee -
break parallel with the thigh

Squeeze glutes and hamstrings and rise without
any leaning forward or shifting of balance.

Return on the exact same path as you descended

Use every bit of musculature you can; there Is ro
part of the body uninvolved

On rising. without moving the feet, exert pressure
to the cutside of your feet s though you were
trying to separate the ground beneath you

At the top of the stroke stand as tall 25 you
possibly can
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