Detection and Quantification of Growth Spurts
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Where are developmental spurts? Method : Automatic Maxima Detection (AMD) Results : Berkeley Growth Study

(Tuddenham & Snyder, 1954)
Spurt: |Oca| |ncrease |n growth rate based on functional data analysis (FDA) (Ramsay, Bock et al. 1995) Boys Girls

Type Pre-pubertal | Pubertal | Pre-pubertal | Pubertal

or max in velocity (1st derivative) Identifying spurts Quantifying spurts T R N W : =

12.3 43 103
Mean location (years) 6.2 I 55 11.4
Mean duration (years) 3.0 . 2.6
Mean amplitude 2.0

Height

Welocity

Growth curve example

o oo 80

Change
of

height

°
2
3
s
]
3
£
[
4
o

Acceleration

spurts 4 Rateof

change
of height

pi1103lgns
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Noise may cause spurious spurts Jlr

Significant spurt? use confidence bands

Goal Significant spurt if the straight line connecting minima (green line) goes outside the confidence bands

Identify and quantify reliable spurts

» Where? > location of spurt

* How big? - amplitude or size 5 : i S , .

« How long? - duration L L] 1| Conclusion : Automatic detection
NS R and quantification of growth spurts
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