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Growth and development of foot 

• Growth 

– Changes in size 

 

• Development 

–  Increases and changes in physical, 
intellectual, emotional, social….. skills 

 



 



Growth and development of foot 

• Nature 

– Heredity 

– Physical make-up   

• Nurture 

– Environment 

– Influences such as 
• Height/Weight/Gender 

• Nutrition 

• Footwear 

• First walking age 



Growth and development of foot 

• Foot 
– Accommodate irregularities of the ground  

– Maintain balance 

– Support weight  

– Shock absorber 

– Generate forward movement 

– Transmit propulsive forces 

– Proprioception 

More dynamic 
Energy expenditure 
Body protection 



Contents 

• Prenatal development 

• Ossification 

• Foot of Newborn and infant 

• Postnatal development 

• Length 

• Longitudinal arch 

 



Prenatal development 

• 28 days: Leg buds appear 

 

• 4.5 wks: Foot noted  

 

• 7 wks: Feet turn on soles face each other 

 

• 8 wks: Feet in equinus 

 

• 9-12 wks: Rotates into supination 

 

• 17-20 wks: Rotates toward pronation 

 

• 28 wks: Feet in neutral position 

 



Ossification 

 

http://en.wikipedia.org/wiki/Image:Illu_bone_growth.jpg


Ossification 
  Appearance Union 

Metatasals and phalanges 9-15 week fetus 

 - 3-5 years 

 

 

14-20 years 

 
Calcaneus 

  - posterior surface 

5 month fetus 

  - 6-8 years 

Talus 6-7 month fetus 

  - 8 years 

 

12 years 

Cuboid 9 month fetus  

 
Lateral cuneiform 4-20 month 

Intermediate cuneiform 2-3 years 

Medial cuneiform 2-3 years 

Navicular 2-5 years  



Foot of Newborn and Infant 

• Soft and elastic (flexibility) 

• Triangular shape 

• Forefoot adduction 

• More dorsiflexion ROM 

• Lager size in relation to body weight  

• Mid-foot pat pad 

• Absence of a visible longitudinal arch 

 

 



 
Fat pad and large size of foot increase the loaded area of the 
plantar surface 

Reduces the pressures to protect the sensitive cartilage of the 
foot skeleton and to reduce shear forces 



Lengths of growing foot 

• The average length is 7 to 
10 cm at birth. 

 

• The average width is one 
half its length at birth. 

 

• Half of adult is achieved by 
the first year. 

 

• By age 10 years, girls reach 
90%, whereas boys reach 
82% 
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Lengths of growing foot 

 

A 5 cm difference in height would be related to a longer foot 
(+0.4 cm) but a lesser foot width (0.3 cm). 



Longitudinal arch 

• Debatable 

 

• Arch index 

 = midfoot contact area/total foot contact area 



 



• 90 children 

• Up to 63 months 



Development of plantar pressure 

• Increased loading on forefoot and heel  

 

• Decreased loading on midfoot  

 

• Fat pad shifts towards the heel and th 
forefoot  

 

=> More controlled roll-over process 



Roll-over process 

 

More dynamic gait and running 
Energy expenditure 



Plantar pressure 

• Three types at an 
initial walking  
– Initial forefoot-contact 

– Flat foot-contact 

– Initial heel contact 



 



 



• 1450 boys  
1437 girls  

   (2 – 14 years) 
– Flat feet 

– Slender feet 

– Robust feet 

– Short feet 

– Long feet 

 



Conclusion 

 Change of shape and function of foot 

Growth and development of foot 

More dynamic, energy expenditure and body 
protection 

Nature and Nurture 

Wide inter-individual variability 

Physiologic and pathologic 
(intervention timing) 


