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Age patterns and data quality
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Figure 2: Comparison of ocbserved and estimated age distributions, Swedish males,

1965-1970.
Bennett & Horiuchi etal. (1981). Estimating the completeness of death in a closed population. 10.2307/2736447
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Prieto, Verhulst, Guillot et al. (2021). Estimating the infant mortality rate from DHS birth histories in the
presence of age heaping. 10.1371/journal.pone.0259304
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The age pattern of feto-infant mortality



Feto-infant mortality Ontogenescence and transitional risk

Combined feto-infant mortality by week of gestation among US conception cohort 2014.
The dynamics of ontogenescence. Raw data: CDC/NCHS.
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Combined feto-infant mortality by week of gestation among US conception cohort 2014.
The dynamics of ontogenescence. Raw data: CDC/NCHS.

Ontogenescent hazard

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

N Levitis, Daniel A. (2011). “Before senescence: the evolutionary demography of
% ontogenesis”. In: Proceedings of the Royal Society B 278, pp. 801-8009.

28 32 36 40 44 48 52 56 60 64 68 72 76

Week of gestation 0

Scholey - Gestational age


https://github.com/jschoeley/phdthesis/blob/master/doc/schoeley-2020-the_dynamics_of_ontogenescence.pdf

Feto-infant mortality Ontogenescence and transitional risk

Feto-infant deaths per
100,000 person-weeks at risk

N
(@)

w
o
|

N
-
1

—_k
o
]

Combined feto-infant mortality by week of gestation among US conception cohort 2014.
The dynamics of ontogenescence. Raw data: CDC/NCHS.
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Feto-infant mortality Ontogenescence and transitional risk

Combined feto-infant mortality by week of gestation among US conception cohort 2014.

Feto-infant deaths per
100,000 person-weeks at risk
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The dynamics of ontogenescence. Raw data: CDC/NCHS.
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Perinatal population dynamics



Perinatal population dynamics
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The birth hump



The birth hump
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The birth hump by cause of death
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The birth hump by cause of death
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The birth hump by cause of death
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The birth hump by cause of death
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decomposition of perinatal
excess mortality.
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The birth hump by cause of death
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The birth hump by cause of death
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Age patterns and data quality



Age patterns and data quality

Feto-infant death rates by
gestational age among US
conception cohort 2014.
Scholey & Kniffka (2025).
“The birth-hump”. A shape
decomposition of perinatal
excess mortality.
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Age patterns and data quality

Feto-infant death rates by
gestational age among US
conception cohort 2014.
Scholey & Kniffka (2025).
“The birth-hump”. A shape
decomposition of perinatal
excess mortality.
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Age patterns and data quality

Table 2: Cause of death contributions to the different components of feto-infant mortality.

Cause-of-death category Share on *“birth
hump” deaths (o)

PCML complications 30.6

Congenital malformations 22.6

Maternal complications 9.7

Infections, parasites & toxins 5.8

Prematurity 0.8

Accidents and violence 0.0

Sudden infant death 0.0

Unspecific stillbirth 15.1

Other 9.5

Share on ‘“onto-
genescent deaths”
(%e)
9.9
11.9
6.3
3.7
8.5
6.8
11.8
17.6
21.0

Share on all feto-
infant deaths (%)

16.3
15.2
7.3
4.4
6.1
4.7
8.2
16.8
17.4

Cause of death decomposition of birth hump among US conception cohort 2014. Scholey & Kniffka (2025).
“The birth-hump”. A shape decomposition of perinatal excess mortality.
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Three predictions



1. Compression of mortality towards birth

Risk of feto-infant death per Cumulative feto-infant deaths out of
100,000 weeks exposure 100,000 cohort members
28 1 Non-Hispanic Black, p = 12.0% (10.1, 14.5) 1500 1 Non-HisiJanic Black, F(76) = 1.35% (1.31, 1.39)
40 - : :
20 S |
: 1000 - 5
12 . Hispanic, F(76) = 0.66% (0.64, 0.68)
ol 500 - 5
2 :
1 4 Hispanic, p = 27.8% (25.5, 30.3)
Z 0- :
24 32 40 48 56 64 72 24 32 40 48 56 64 72

Week of gestation
Stratified feto-infant death rates among US conception cohort 2014. Scholey & Kniffka (2025). “The birth-
hump”. A shape decomposition of perinatal excess mortality.
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1. Compression of mortality towards birth

Risk of feto-infant death per

80 1
60 -
40 -

100,000 weeks exposure

. Primary, p = 21.4 (18.5, 25.5)

Associate, p = 27.4:(25.1, 29.9)

Stratified feto-infant death rates among US conception cohort 2014. Scholey & Kniffka (2025). “The birth-

Bachelor, Master, Doctorate, p = 31.5% (27.7, 35.

Cumulative feto-infant deaths out of

24 32 40 48 56 64
Week of gestation

100,000 cohort members
1500 - :
Primary, F(76) = 1.01% (0.98,0.11)
1000 -
500 A
- Associate, F(76) = 0.53% (0.52, 0.54)
0 - achelor, Master, Doctorate, F(76) = 0.43% (0.41, 0.45)
72 24 32 40 48 36 64 72

hump”. A shape decomposition of perinatal excess mortality.
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Stratified feto-infant death rates among US conception cohort 2014. Scholey & Kniffka (2025). “The birth-
hump”. A shape decomposition of perinatal excess mortality.
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1. Compression of mortality towards birth
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Stratified feto-infant death rates among US conception cohort 2014. Scholey & Kniffka (2025). “The birth-
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2. No birth hump in high mortality settings

Figure 1
Mortality q(x) curves of Australian males according to Australian Life Tables (Males)
A1932-34, A1953-55, A1970-72 and the 1982 data.
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Pollard (1996). On the changing shape of the Australian mortality‘curve. jstor.org/stable/40652265
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3. Slope of ontogenescence indicative of data quality

Risk of feto-infant death per Cumulative feto-infant deaths out of
100,000 weeks exposure 100,000 cohort members
i Conception cohort 1989, p = 17.9% (17.2, 18.6) 1 : .
28 i T e 1500 1989, F(76) = 1.21% (1.20,1.22)
A0 - 1999, F(76) = 0.98% (0.97, 0.99)
_ 2014, p = 21.0% (20.0, 21.8)
20 1000
10 -
2 |
9 4 200 1 2014, F(76) = 0.79% (0.78, 0.80)
1 -
. 0 i
24 32 40 48 56 64 72 24 32 40 48 56 64 72

Week of gestation
Stratified feto-infant death rates among US conception cohorts. Scholey & Kniffka (2025). “The birth-hump”. A

shape decomposition of perinatal excess mortality.
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3. Slope of ontogenescence indicative of data quality

Risk of feto-infant death per Cumulative feto-infant deaths out of
100,000 weeks exposure 100,000 cohort members
80 -  Male 1500 - '
60 - . Birth-hump contribution to all
40 A \ feto-infant deaths (p) = 20.1% (18.8, 21.4)
20 - \ Female, p = 22.7% (21.3, 24.1) 1 | | Male
1000 A Probahility of feto-infant death during one year
10 - followingéfetal viability (F76) = 0.82% (0.81, 0.83)
6 - §
4 - 500 4 7~ Female, F(76) = 0.76% (0.74,0.77)
2-
1 - :
; 0 - :
24 32 40 48 56 64 72 24 32 40 48 56 64 72

Week of gestation
Stratified feto-infant death rates among US conception cohort 2014. Scholey & Kniffka (2025). “The birth-

hump”. A shape decomposition of perinatal excess mortality.
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