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Session Learning Objectives

1. It will be presented and discussed evidences for the 
use of minimal footwear for orthopedic conditions, 
such as knee osteoarthritis.  

2. It will be discussed the effect of minimal footwear on 
knee mechanics that lead to and exacerbate knee 
osteoarthritis. 

3. It will also be discussed the effect of minimal footwear 
on functional outcomes in this population.
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Physical 
Therapy

USP in numbers
42 Schools/Faculty (239 pos graduate programs)
~60.000 graduate students
~30.000 pos-graduate students
~6.000 professors
127th QS World University Ranking
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OSTEOARTHRITIS (OA)

Each increase of 1.5 units of 
overload (torque) increases the 

risk of OA progression in 6.5 times

• Rheumatic disease highly prevalent (Woolf & Pfleger, 2003) 

• Knee: 37%  (Senna et al., 2004)
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Internal forces direct measurement
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Mechanical properties of modern footwear (with “high” heels) used 

for walking negatively affect the progression of OA (Kerrigan et al., 1998; Kerrigan et 

al., 2001; Kerrigan et al., 2005)

Shakoor e Block, 2006
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Better:

- Sensorial perception

- Foot & ankle ROM/ functionality

- intra-articular forces shifts

- forces attenuation before reaching the knee

(Shakoor & Block, 2006, Doidge, 2007)

Proper mechanisms of foot rollover and

consequentely, less damage joint loads

Theory: barefoot locomotion
(Robbins & Hanna, 1987; Bergman et al., 1995; Shakoor & Block, 2006)
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5 bones

~ 47 muscles

~ 50 ligaments

4 joints
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26 bones

~25 muscles

~108 ligaments

~ 33 joints

10% lower limb weight

(Dempster 1965)
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The Foot

A powerful tool with a structured arch, rigid and flexible within a 

single step to promote safe and efficient progression
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Keystone

Staples

Tie beam

Suspentions

Strong plantar ligaments and plantar fascia

Massive intrinsic and extrinsic muscles

Sp
o

rt
s 

R
es

ea
rc

h
, 

N
ik

e 
In

c,
 1

9
9

0

2/16/2017
property of SACCO, not to be copied 

without permission

Can minimal footwear improve knee osteoarthritis?

Sacco, ICN

“The human foot is a masterpiece of 

engineering and a work of art”

Leonardo da Vinci 
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Maasai tribe (Kenya)

known for their agility, strength and habit of 
walking barefoot
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Use structured
shoes

Just for prevention
of injuries and

impacts

Alters sensorial 
information

Shoes do for your
foot what your foot

should be doing

Weakening the foot –
disuse intrinsic muscles

Need more and
more support

Evidences that muscles may loss CSA in more structured shoes: Brüggemann et al.2005 (XX ISB Proceedings), Miller et al.2014 (J Sport Health Sci)

in 
theory
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Shakoor et al., 2008

Shakoor et al., 2010

High cost for development or for purchase by elderly people of middle / lower 
middle social class

Shakoor e Block, 2006

Acute usage
Positive results
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Expressive reduction in the knee loads acutely: 
walking and stair descent
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Propriedades mecânicas dos calçados modernos (com ‘salto’) 

usados para caminhada interferem negativamente na progressão 

da OA (Kerrigan et al., 1998; Kerrigan et al., 2001; Kerrigan et al., 2005; Shakoor e Block, 2006)

Shakoor e Block, 2006

Trombini-Souza, Sacco et al., 2010, Sacco et al., 2012
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< 12%
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No conflict of interest.
Independent of any industry partnership.
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Randomized controlled blinded trial

•6 months of usage
•5x/week – 6 daily active hours
•Daily Living Activities

No conflict of interest.
Independent of any industry partnership.

2/16/2017
property of SACCO, not to be copied 

without permissionCan minimal footwear improve knee osteoarthritis?



12

Sacco, ICN

3

4

5

6

7

8

9

10

-16%

-32%
*

-60%
*

-47%
*

WOMAC Pain

T6T0 T3

(S
c
o

re
 0

 -
 2

0
)

 Intervention Group

 Control Group

Large ES: 1.32

Primary outcome

2/16/2017
property of SACCO, not to be copied 

without permissionCan minimal footwear improve knee osteoarthritis?

Sacco, ICN

Effect size: 1.32 Effect size: 0.21
(Zhang et al., 2004)
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... a successful option of a conservative mechanical treatment for OA

aiming at:

1. minimizing PAIN (67%)

2. improving FUNCIONAL aspects for ADLs (63%)

3. reducing RESCUE MEDICATION intake

4. attenuating KNEE LOADS (15%)

5. avoiding worsening of the clinical signs (joint edema and effusion)
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"The task is not so much to see what no one has yet seen, but to 

think what nobody has yet thought, about that which everyone sees."

Arthur Schopenhauer
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