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onto|gen¦ecence, noun

Valen, Leigh Van. 1975. “Life, 
Death, and Energy of a Tree.”
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onto|gen¦ecence, noun

LOESS-smoothed mortality rates for various populations
available in the HMD (mortality.org) database.



The formal demography 
of ontogenescence

In search of parsimony
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onto|gen¦ecence, noun

US birth cohort 2005–2010



LCDS Oxford Jonas Schöley
6

onto|gen¦ecence, noun

Levitis (2011). “Before senescence: 
the evolutionary demography of 
ontogenesis”.
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onto|gen¦ecence as mortality adaptation

Danish males born 1911–15.
Raw data: Statistiske Departement Danmark 1920. 
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onto|gen¦ecence as mortality adaptation

US infant mortality by day of age for children 
conceived in 2009.

Raw data: CDC/NCHS.
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onto|gen¦ecence as mortality selection

US infant mortality by day of age for children 
conceived in 2009.

Raw data: CDC/NCHS.
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onto|gen¦ecence as mortality selection
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onto|gen¦ecence as mortality selection

Approximates Hougaard-Gompertz frailty model
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onto|gen¦ecence as mortality selection
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“Mortality selection” put to the test

Data: US infants born 2008-12. CDC/NCHS.
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“Mortality selection” put to the test

Data: US infants born 2008-12. CDC/NCHS.
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“Mortality selection” put to the test

Decomposing change in average mortality over age

Decomposing change in mortality variance over age

Decomposing change in mean-mode mortality ratio over age
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“Mortality selection” put to the test

Data: US infants born 2008-12. CDC/NCHS.

Mortality selection along… 
APGAR score ×
Birthweight ×
Gestation at delivery

… explains

21% of the mortality

decline over the first day of life,
and less than 5% at later ages

… explains

23% of the relative rate of decline in the

hazard of death at birth,
and less than 5% at later ages

… explains

21% of the decline in the

variance of mortality risks over the
first day of life,
and less than 5% at later ages

… explains

23% of the decline in the

positive skewness of mortality risks over the
first day of life,
and less than 5% at later ages



LCDS Oxford Jonas Schöley
17

“Mortality selection” put to the test

Data: US infants born 2008-12. CDC/NCHS.



The transitional shock 
of birth
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The transitional shock of birth

“Ontogenescence is a population-level 
phenomenon in which the death rate of each 
cohort tends to decrease with increasing age 
between conception and maturity.”

(Levitis 2011)

Levitis, Daniel A. (2011). “Before senescence: the evolutionary demography of 
ontogenesis”. In: Proceedings of the Royal Society B 278, pp. 801–809.
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The transitional shock of birth

Levitis, Daniel A. (2011). “Before senescence: the evolutionary demography of ontogenesis”. In: Proceedings of the 
Royal Society B 278, pp. 801–809.
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The transitional shock of birth

Time post 
conception

Time post
birth

Levitis, Daniel A. (2011). “Before senescence: the evolutionary demography of ontogenesis”. In: Proceedings of the 
Royal Society B 278, pp. 801–809.
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The transitional shock of birth
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The transitional shock of birth

Data: US conception cohort 2009. CDC/NCHS.
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The transitional shock of birth

Data: US conception cohort 2009. CDC/NCHS.
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The transitional shock of birth

Data: US conception cohort 2009. CDC/NCHS.
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The transitional shock of birth

Data: US conception cohort 2009. CDC/NCHS.



LCDS Oxford Jonas Schöley
27

The transitional shock of birth

Data: US conception cohort 2009. CDC/NCHS.
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The transitional shock of birth
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The transitional shock of birth

Data: US conception cohort 2009. CDC/NCHS.
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The transitional shock of birth

Data: US conception cohort 2009. CDC/NCHS.
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The transitional shock of birth

Data: US conception cohort 2009. CDC/NCHS.
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The transitional shock of birth

Data: US conception cohort 2009. CDC/NCHS.

Share of 1-year post-viability 
deaths due to “birth hump”:
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The transitional shock of birth

Data: US conception cohort 2009. CDC/NCHS.

Share of 1-year post-viability 
deaths due to “birth hump”:

~18%



LCDS Oxford Jonas Schöley
34

The transitional shock of birth

Data: US conception cohort 2009. CDC/NCHS.

Share of 1-year post-viability 
deaths due to “birth hump”:

1-year odds of post-viability 
death:

~18%
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The transitional shock of birth

Data: US conception cohort 2009. CDC/NCHS.

Share of 1-year post-viability 
deaths due to “birth hump”:

1-year odds of post-viability 
death:

1:116

1:133

~18%
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The transitional shock of birth

Data: US conception cohorts 1989, 1999, 2009. CDC/NCHS.

1:83

1:124

1:103
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The transitional shock of birth

Data: US conception cohorts 1989, 1999, 2009. CDC/NCHS.

1:73

1:143
1:144

28%

ρ=11%

21%
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Transitional dynamics of the “birth hump”

Data: US conception cohorts 1989, 1999, 2009. CDC/NCHS.
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Cause of death composition of the “birth hump”

Data: US conception cohort 2014. CDC/NCHS.
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Cause of death composition of the “birth hump”

Data: US conception cohort 2014. CDC/NCHS.
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Cause of death composition of the “birth hump”

Data: US conception cohort 2014. CDC/NCHS.
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Cause of death composition of the “birth hump”

Data: US conception cohort 2014. CDC/NCHS.

22%

30%

13%

14%

18%

  2%

   1%

   0%

If a child dies in relation to the transition 
of birth (“birth hump”) what do they die 
of?
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Cause of death composition of the “birth hump”

Data: US conception cohort 2014. CDC/NCHS.

ρ=21% 45% 23%

47%  22%    6%    0%

Among those dying one year post fetal viability due to a given 
cause, what share dies in relation to the birth hump?
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The transitional shock of birth



Twitter: @jschoeley

Jonas Schöley

schoeley@demogr.mpg.de
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