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Outline

• The biological changes of puberty are a 
profound period of human growth, with major 
implications for adult height and weight

• Differential impact of secular trends in linear 
growth and timing of menarche in LIMC

• Importance of overweight and underweight



Anthropometric Z scores in 54 studies of LMIC  
relative to the WHO standard, Victora et al, 2010



• Sharply decelerating 
infancy component
– continuation of fetal

growth

• Slowly decelerating 
component
– begins around 6 months 

and continues to 
maturity 

• Sigmoid shaped pubertal 
phase superimposed on 
continuing childhood 
growth
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Gluckman and Hanson, 2006



Secular trends in height, menarche

Italian male height 
1954-1980

Italian female menarchal age
1840-2000



Secular trends
Stature and pubertal timing

• In developing countries, earlier age at 
menarche is associated with taller adult 
stature

• In industrialised societies, earlier age at 
menarche is associated with shorter adult 
stature



Differential timing of growth of human body systems



Pubertal delay, pubertal catch up

Cross sectional growth data 
for males (A) and females (B) 
in poor subsistence farming 
communities. 35828 data 
points collected between 
1951 and 2006, shown before 
and after 1970. Prentice 2013
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Lifecourse perspectives on weight
Overweight in 13-15 yr old girls



• Impact of pregnancy in 
adolescence on 
adolescent growth
– Height
– Pelvic size
– Nutrition

• Adolescent pregnancy 
risks
– Prematurity

• Nutritional and metabolic 
risks for next generation
– Underweight
– Overweight 



Economic, Social, Educational 
Policies & Interventions 

Health Policies & Interventions
Preventive Care, Health Services 

Sawyer et al, Lancet 2012
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