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Abstract
The idea that human males are most strongly attracted to traits that peak in women in the nubile age group raises the question of

how well women in that age group contend with the potential hazards of a first pregnancy. Using data for 1.7 million first births

from 1990 U.S. natality and mortality records, we compared outcomes for women with first births (primiparas) aged 16–20 years
(when first births typically occur in forager and subsistence groups) with those aged 21–25 years. The younger primiparas had a

much lower risk of potentially life-threatening complications of labor and delivery and, when evolutionarily novel risk factors

were controlled, fetuses which were significantly more likely to survive despite lower birth weights. Thus, nubile primiparas

were more likely to have a successful reproductive outcome defined in an evolutionarily relevant way (an infant of normal

birth weight and gestation, surviving to one year, and delivered without a medically necessary cesarean delivery). This suggests

that prior to the widespread availability of surgical deliveries, men who mated with women in the nubile age group would have

reaped the benefit of having a reproductive partner more likely to have a successful first pregnancy.
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Introduction

Men’s Preferences for Youthful Female Partners
Because evolution depends on reproductive success, mate pref-
erences that increase the likelihood of such success should be
under significant selection. Given this potential impact on
fitness, human mating preferences have been of considerable
interest to evolutionary psychologists (e.g., Buss, 1989; Geary
et al., 2004; Sugiyama, 2005). The frequently repeated view
that men are attracted to women with low waist–hip ratios
(WHRs) and low body mass indices (BMI) (in well-nourished
populations) because these traits indicate health and fertility
(Grammer et al., 2003; Marlowe 2005; Pawlowski &
Dunbar, 2005; Singh, 1993a, 1993b, 2002; Singh & Singh,
2006, 2011; Weeden & Sabini, 2005) does not appear to be
well supported (Bovet, 2019; Lassek & Gaulin, 2018a,
2018b). Indeed, a low WHR and BMI are most likely to
occur in young women in their late teens who have never

been pregnant (nulligravidas) (Andrews et al., 2017;

Butovskaya et al., 2017; Lassek & Gaulin, 2019), women

who have demonstrably lower fertility and greater liability to

infection than women in their 20s (Lassek & Gaulin, 2018a,

2018b).
As an alternative to the “health-and-fertility hypothesis,” the

hypothesis first advocated by Symons (1979, 1995) that men are
unconsciously drawn to indicators of nubility (see also Fessler
et al., 2005; Marlowe, 1998) and its associated high reproduc-
tive value (sensu Fisher, 1930) rather than high current fertility,
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has received renewed support (Andrews et al., 2017;
Butovskaya et al., 2017; Lassek & Gaulin, 2019; Prokop
et al., 2020; Röder et al., 2013). A nubile woman is a nulligra-
vida who has recently completed physical growth, puberty, and
sexual development (Symons, 1979). This is usually accom-
plished 3–4 years after menarche in the mid to late teens
when female reproductive value is maximal (Bowles & Posel,
2005; Fisher, 1930; Keyfitz & Flieger, 1971).

As noted, women in the nubile age group have the lowest
WHRs and, in well-nourished populations, have lower BMIs
than women in their 20s, traits strongly associated with attrac-
tiveness. In nutritionally stressed populations where BMI
tends to decrease with age and parity, young nulligravidas)
have the higher BMIs which males in such populations may
prefer (Lassek & Gaulin, 2006; 2019; Sugiyama, 2005).
Other traits associated with human female attractiveness are
also maximal in the nubile age group, including the most attrac-
tive complexions, faces, lips, feet, and voices (reviewed in
Lassek and Gaulin, 2019). In addition, recent studies have
emphasized the importance of nubility for breast attractiveness
(Garza et al., 2021; Koscinksi, 2019; Pazhoohi et al., 2020) as
proposed earlier (Marlowe, 1998)

Nubility and Reproductive Onset
Developmental trajectories and life-histories have presumably
been shaped by selection in ways that maximize fitness, with
female reproduction scheduled to begin at the completion of
growth and maturation. In a cross-cultural sample of 11 hunter-
gatherers and 18 subsistence agriculturalists, 91% and 83%
(respectively) of first marriages were to women aged 12–21
years (Apostolou, 2010). In Binford’s (2001) sample of 339
hunter-gatherer groups, females married at an average age of
14 years, and the mean was also 14 in another sample of 124
(Marlowe & Berbesque, 2012). Even in a recent study of
young men in 32 state-level societies (Buss, 1989), men’s
mean preferred age for a bride was 20.8± 3.0 years.

As would be anticipated from the ages of marriage, the
average age at first birth is also in the nubile age group in
forager and subsistence populations. In one sample of 18
forager groups the average was 18.6± 1.6 years (Marlowe,
2005); and in another sample of 18 forager and subsistence pop-
ulations (Walker, 2019), the average age of menarche was 14.3
± 1.5 years (range, 12–17) and for first births was 18.2± 1.3
(range, 16–20). In a US sample of women ≤30 years inter-
viewed in 1988–1992, the average age of first birth was 19.6
± 3.4 years (Lassek & Gaulin, 2019). First pregnancies typi-
cally occur in the nubile age group in natural fertility popula-
tions despite younger women having documented lower
fertility (Lassek & Gaulin, 2018b).

The young ages for first births are particularly worthy of
attention because first parturitions are unusually hazardous for
human females. Because the fetal head is larger relative to the
mother’s size than in most other mammals and primates and
because the bipedal pelvis constricts the space through which
the fetal head must pass, human mothers—especially those

with their first pregnancies—have a high risk of obstructed
labor due to cephalopelvic disproportion (CPD), dysfunctional
labor, and other complications of labor and delivery that can
adversely affect both mother and newborn (Abitbol, 1996;
Grunstra et al., 2019; Pavlicev et al., 2020; Rosenberg, 1992;
Rosenberg & Trevathan, 1996, 2002; Weiner et al., 2008;
Wittman & Wall, 2007). These risks to labor and delivery are
much higher for first births, (Kaur & Kaur, 2012; Khunpradit
et al., 2005; Surapanthapisit et al., 2006).

In populations without access to sterile surgical delivery by
cesarian section (C-section), labor-and-delivery complications
account for most maternal deaths in childbirth and are a major
cause of maternal morbidity and infant mortality (Alauddin,
1986; Frost, 1984; Gaym, 2002; Nkata, 1997; Rosenfield,
1989; Vork et al., 1997). In 1990, the lifetime risk of a woman
dying in childbirth in seven countries with limited access to sur-
gical deliveries was 8%–14% (WHO, 2015a). A review con-
ducted by the World Health Organization (Betran et al., 2015)
concluded that 9%–16% of births have a high risk of infant
and/ormaternalmortality ormorbiditywithout surgical interven-
tion (but did not consider parity).

Although it is more difficult to determine the impact of these
challenges on parturition in the past (Wells et al., 2012), avail-
able data suggest that there has been a substantial risk of death
in childbirth for human mothers. The risk was estimated at 14%
in a pre-Columbian sample from Chile (Arriaza et al., 1988),
and a study of maternal deaths in England in the 16th–18th cen-
turies indicated maternal death rates of 2.4%–2.9% per preg-
nancy (Dobbie, 1982). In 19th-century Sweden, 7% of
married women died in childbirth (Hogberg & Brostrom,
1985), and in the United States as late as 1900, the rate was
0.9% per pregnancy (CDC, 1999).

Maternal mortality has also been high in 20th-century
hunter-gatherers with limited access to modern medicine. In
the Hiwi, 1%–2% of mothers die per pregnancy (Hill et al.,
2007); the comparable figure is 1% in the Hadza (Blurton
Jones, 2016), 0.7% in the Ache (Hill & Hurtado, 1996), and
2.2% in the Agta, accounting for 12%–14% of all adult
female deaths (Headland, 1989). Among the fisher-
horticulturalist Cuna Amerindians of the San Blas Islands,
one-third of adult women were reported to have died in child-
birth (Keeler, 1956). Deaths in childbirth have also been
linked to skeletal evidence that paleolithic women died on
average 5 years earlier than men (Angel, 1984), the reverse
of what we see in most contemporary human populations, and
to evidence of a higher ratio of females to males among
younger adult skeletons (Pfeiffer et al., 2014).

Thus, there was likely a substantial risk of maternal and
infant death from complications of the first labor and delivery
prior to the availability of modern surgical deliveries.
However, maternal age seems to be an important mitigating
variable—a fact highly relevant to the nubility hypothesis.
Prior studies suggest that women whose first pregnancies
occur soon after they attain physical and sexual maturity have
a lower risk of complications requiring a surgical delivery, as
indicated by a lower frequency of C-sections in mothers aged
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15–19 years (Azevedo et al., 2015; Gilbert et al., 2004; Sagili
et al., 2012).

Of particular relevance are three other large-scale studies in
countries in Africa, Latin America, and Asia which all found a
lower risk of C-sections for mothers aged 16–19 years versus
20–24 years, controlling for maternal social and behavioral
factors (and parity, where relevant). The risk was 25% lower
in two different samples of 120,000 primiparas in 23 countries
and 314,000 births in 29 countries (Ganchimeg et al., 2013,
2014), but was higher in those ≤15 years. In a study of
854,000 births in 18 Latin American countries
(Conde-Agudelo et al., 2005) with similar adjustments, the
risk of a C-section was 17% lower in mothers aged 18–19
years and 20% lower in those 16–17. These studies suggest
that, compared with older mothers, women in the nubile age
group may have an enhanced ability to successfully deliver
their first child.

One reason that younger primiparas may be more successful
giving birth without surgical assistance is that they tend to have
smaller newborns that can pass more easily through the bipedal
pelvis, as shown by the three multicountry studies cited above
with controls for social and behavioral risk factors. In the
2013 study by Ganchimeg et al., primiparas aged 16–19 years
were 16% more likely to have a low-birth-weight infant
(<2.5 kg) than those who are aged 20–24 years, whereas, in
the 2014 study, the risk was 15% higher for those aged 16–
17 years and 10% for those aged 18–19 years. In the Latin
American study (Conde-Agudelo et al., 2005), the risk was
27% higher for 16–17-year olds and 20% for 18–19 versus
20–24-year olds. These studies found similar increases in the
risk of preterm births.

However, although neonatal mortality is usually higher in
low-birth-weight infants (Eshete, 2019), in all three studies,
the risk of neonatal mortality adjusted for social and behavioral
factors was not significantly greater in mothers 16–19 versus
20–24 years. Another relevant study of >48,000 births in
Germany in the 18th and 19th centuries found that overall
infant and child mortalities (before the age of 5 years) were
lower for mothers having a first child before the age of 20
years compared with mothers aged 20–24 years (Knodel &
Hermalin, 1984). Despite having lower birth weights, the
smaller newborns of younger mothers do not seem to be at a sig-
nificantly greater risk of dying.

It is important to note that when social and behavioral factors
are not controlled, studies consistently show that the risk of low
birth weight, preterm birth, and neonatal mortality are
substantially higher in mothers 16–19 years. Importantly,
these risks—and the risk of maternal death (Ujah et al., 2005)
—are significantly greater in mothers ≤15 years old, and in
this youger age group, statistical controls for social and beha-
vior factors do not mitigate these serious risks.

The Current Study
We explore the effect of maternal age on the outcome of 1.7
million first births in American women in 1990. Because many

features of contemporary life diverge from those when
women’s life-history traits werefirst evolving, we perform paral-
lel analyses with and without controls for social and behavioral
risk factors that adversely affect reproductive outcomes today
but which would have been less relevant in the past. Moreover,
unlikemost previous studies,we (a) assess a large set ofmaternal,
fetal, and infant outcomes and complications of labor and deliv-
ery, including CPD; (b) consider only medically necessary
C-sections; (c) use age groups structured to reflect the average
ages of first births in forager populations, comparing the age of
16–20 years with older and younger mothers; (d) include fetal
deaths as well as infant deaths; and (e) consider the evolutionary
implications of the findings. We then attempt to determine the
maternal age with the greatest likelihood of a positive reproduc-
tive outcome by simultaneously considering infant outcomes
togetherwith the risk of surgical deliveries required by complica-
tions of labor and delivery.

Methods
We used 1990 U.S. data from birth certificates and from fetal
and infant death certificates, including 1.691 million primipa-
ras, 17,508 women with fetal deaths and no previous births
(nulliparas), and 2.510 million women with one or more previ-
ous births (multiparas). The 1990 birth cohort linked birth-
infant death data and fetal death data are available at https://
www.cdc.gov/nchs/data_access/vitalstatsonline.htm.

Outcomes for primiparas and multiparas were first compared
to determine the relative risks associated with a first pregnancy
versus subsequent pregnancies. The same data set was then
used to explore the relationship between maternal age (and
other risk factors) to pregnancy-related outcomes for the
1.691 million primiparas. Because first births in forager and
subsistence groups are reliably in the 16–20 years age range
(see above), we have selected age groups of ≤15, 16–20, 21–
25, 26–30, and ≥31 years. All age groups were included in
the logistic regressions.

Using this 1990 sample, rather than more recent U.S. data,
has four advantages: (a) the 1989 revision of birth certificate
launched a relatively brief period when the diagnosis of CPD
was recorded; (b) the overall frequency of C-sections was con-
siderably lower than it is currently and thus more indicative of
the true risk of adverse outcomes (see below); (c) there were
more mothers in the younger age groups, thus increasing the
power of age comparisons; and (d) the U.S. female population
had lower levels of obesity, a condition which could be con-
founded with age.

Variables from birth and death certificates related to mater-
nal, fetal, and infant outcomes are listed in the tables. We distin-
guish preterm infants (<37 weeks gestation) with normal birth
weights (≥2.5 kg) from preterm infants with low birth weight
(<2.5 kg) and determined the risk of infant mortality and its
relationship to parity and age for each birth-weight group.
Newborns were considered small for gestational age if they
were below the 10th percentile for birth weight for all newborns
of the same gender and gestational age. Relative risks of CPD,

Lassek and Gaulin 3

https://www.cdc.gov/nchs/data_access/vitalstatsonline.htm
https://www.cdc.gov/nchs/data_access/vitalstatsonline.htm
https://www.cdc.gov/nchs/data_access/vitalstatsonline.htm


C-sections, and infant mortality in relation to different ages and
birth weights were determined for various parities and maternal
age groups.

Control Variables
To assess how selection may have acted on the timing of first
births in natural-fertility populations without access to surgical
deliveries, we need to screen out significant disadvantages
accruing to younger mothers in the developed world if they
would not have been relevant when evolution was shaping
women’s life history. Of the available variables on the birth
and fetal death certificate, we selected six to use as control vari-
ables in logistic regressions predicting pregnancy outcomes:

1. Cigarete Smoking. Tobacco is a New World plant and so
was not available to any humans until ancestral
Americans crossed the Bering land bridge, and not available
in the Old World until 1492. The earliest archaeological evi-
dence of tobacco use dates to 860 AD in the Pacific
Northwest (Tushingham et al., 2013) and to ∼300 BC in
the Northeast, where tobacco use apparently originated
(Rafferty, 2006). Even after tobacco spread around the
world, it was used much more by men than women
(WHO, 2007). A careful study of Aka hunter-gatherers in
the Congo Basin (Roulette et al., 2016) found that tobacco
use was 2.6 times more common among men than women
and explicitly suggested that the sex difference was partly
the result of women’s evolved aversion to plant toxins
that might harm a fetus. Other plants in the same botanical
family may contain some nicotine but are unlikely to
produce intake levels comparable to those supplied by com-
mercially produced and mass-marketed cigaretes.

2. Education. Any kind of formal schooling is evolutionary
novel and hence individual differences in the effects of
such education (knowledge, wealth, social capital) are as
well.

3. Race/Ethnicity. Heterogenous populations comprising mul-
tiple racial/ethnic groups, with power and resource-access
differences among them (what race/ethnicity monitors in
most studies), were unlikely before the origins of
agriculture.

4. Marital Status. In traditional cultures where first births reg-
ularly occur in women 16–20 years old most mothers are
married and, moreover, are supported by a dense web of
kin such that these young mothers are socially embedded
rather than stigmatized and isolated (Kramer & Lancaster,
2010). “Single, teen mothers” are a modern phenomenon.

5. Diabetes. The risk of gestational diabetes is strongly related
to maternal prepregnancy BMI and is most likely to occur
in women who are overweight or obese (2009), weights
which, by analogy with contemporary hunter-gatherers,
were relatively rare in the past. Because BMI was not avail-
able in this data set, controlling for diabetes helps to take
this novel factor into account. Because younger mothers
appear to have a lower risk for gestational diabetes (Xiong

et al., 2001), controlling for this removes a potential disad-
vantage to older mothers and thus cuts against the hypothesis
that nubile mothers have better outcomes.

6. Prenatal Visits. Modern prenatal care with sophisticated
monitoring of mother’s physiology and fetal development
—and individual differences in its availability—are
20th-century phenomena.

There were 1.126 million primiparas with data on all variables
in the logistic regression analyses. For some variables, odds
ratios may indicate higher risk while mean values show a
lower risk; this is due to differences in the values of control vari-
ables in the two groups.

Optimal Outcome Measures
To help determine what age groups are more likely to achieve
optimal reproductive outcomes, we defined three categories:

1. An optimal newborn is an infant: (a) of normal birth weight
(≥2.5 kg), (b) with normal gestation (>36 weeks), and (c)
who survived to 1 year.

2. An optimal delivery is one without a “critical C-section”—
one associated with complications of labor and delivery that
would pose significant risks to mother and infant (rather
than being merely elective). More precisely, we defined a
“critical C-section” as one associated with one or more of
the following conditions: CPD, fetal distress, dysfunctional
labor, placenta previa, placental abruption, prolapsed cord,
abnormal fetal position, and maternal eclampsia or hemor-
rhage. For our sample of primiparas, the percentage of crit-
ical C-sections, so defined, was 13.5%, comparable to the
10%–15% rate for C-sections considered medically neces-
sary by the World Health Organization (WHO, 2015b).
(The rate for all C-sections for primiparas was 21.0%.)

3. An optimal pregnancy satisfies all the criteria of both an
optimal newborn and an optimal delivery.

Results

Effect of Parity on Perinatal Complications and Infant
Deaths
First births entail greater risks (Table 1). Compared to multi-
paras, primiparas were at much greater risk of all complications
of labor and delivery, including CPD, operative delivery
(forceps or vacuum extraction), and prolonged and dysfunc-
tional labor, with a five-fold risk of a critical C-section (see
Methods). Relative risks for primiparas versus multiparas
were comparable with and without controls for six social and
behavioral risk factors (see Methods). With controls, the new-
borns of primiparas were more likely to have experienced
fetal distress, to have low birth weights (<2.5 kg), to be
preterm, and to die in their first 28 days (neonatal mortality)
and the first year, although postneonatal, fetal, and combined
fetal/infant mortality were lower.
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As anticipated, preterm infants with normal birth weights did
much better than those with low birth weights. In the whole
sample (4.201 million births) using logistic regression with
the same control variables, infants that were both preterm
(≤36 weeks) and low birth weight (<2.5 kg) were much more
likely to die in their first year (odds ratio 19.2, confidence inter-
val [CI]: 18.7–19.8), whereas preterm infants with normal birth

weights were less likely to die than other infants (odds ratio:
0.82, CI: 0.78–0.85). Primiparas were less likely than multi-
paras to have preterm births with normal birth weight and
more likely to have preterm infants with low birth weights
(Table 1).

Relationship of CPD, Critical C-Sections, and Infant
Mortality to Birth Weight
For all primiparas, the risk of CPD rose sharply with birth
weight, whereas the risk of infant mortality decreased, reaching
a low at 4 kg (Figure 1). The risk of a critical C-section
increased for birth weights >2.9 kg. Smaller newborns were
better able to successfully pass through their mother’s pelvis
but were at greater risk of dying. It is noteworthy that the
optimal birth weights for successful birth (without critical
C-section) and for infant survival were more than 1 kg apart.

Effect of Age on Maternal Risk Factors and Gestational
Complications in Primiparas
Compared to primiparas aged 21–25 years, those aged 16–20
years and especially those <16 years had more social and beha-
vioral risk factors for negative outcomes (Table 2): They were
much less likely to be married, had less education and prenatal
care, and were more likely to smoke and to belong to racial and
ethnic groups with poorer pregnancy outcomes. During preg-
nancy, they were more likely to have anemia and eclampsia
(though not with controls), but less likely to have gestational
diabetes, hypertension, or bleeding. The fathers of infants
born to younger mothers were younger and had less education
than the fathers of infants born to older primiparas

Figure 1. Risks of CPD and infant deaths in relation to birth

weight in 1.691 million primiparas, and percentage with critical

C-section in 0.486 million primiparas aged 16–20 and 0.496

million aged 21–25, United States, 1990, (all with 99% confidence

intervals). CPD= cephalopelvic disproportion; C-section=
cesarian section.

Table 1. Characteristics and Perinatal Outcomes in 1.691 Million

Primiparas (Para 1) Versus 2.510 Million Multiparas (Para 2+; the
Reference Category), United States, 1990.

Without controls

With controls

Para 1 vs. para 2+
odds ratio

Primipara

para 1

Multipara

para 2+

Mean SE Mean SE

Characteristics

Age 24.23 0.004 27.89 0.003

Parity 1.00 0.000 2.76 0.001

Birth weight, kg 3.31 0.000 3.37 0.000

Labor and delivery

CPD, % 6.68 0.020 1.68 0.009 4.74 (4.67, 4.81)

Dysfunctional

labor, %

4.88 0.017 1.64 0.006 3.31 (3.27, 3.38)

Prolonged

labor, %

1.95 0.011 0.46 0.004 4.67 (4.53, 4.80)

Primary

C-section, %

23.79 0.033 6.98 0.016 5.36 (5.32, 5.41)

Critical

C-sectiona, %

15.13 0.028 4.17 0.013 5.13 (5.08, 5.19)

Operative

delivery, %

14.50 0.028 5.25 0.014 3.10 (3.07, 3.12)

Fetal distress, % 6.05 0.019 3.07 0.012 2.31 (2.29, 2.35)

Fetus and neonate

Male, % 51.37 0.038 51.11 0.032 1.01 (1.00, 1.03)

Low birth

weight, %

7.18 0.020 6.78 0.016 1.32 (1.31, 1.34)

Preterm birth,

%

10.27 0.023 10.84 0.020 1.08 (1.07, 1.09)

Birth weight

<2.5 kg

4.32 0.016 4.21 0.013 1.20 (1.19, 1.22)

Birth weight

≥2.5 kg
5.92 0.018 6.58 0.016 0.96 (0.95, 0.97)

Infant deaths 8.24 0.070 9.23 0.061 1.05 (1.01, 1.08)

Neonatal

deaths

5.69 0.058 5.54 0.047 1.39 (1.34, 1.44)

Postneonatal

deaths

2.56 0.039 3.37 0.039 0.64 (0.61, 0.68)

Fetal deaths 10.25 0.077 18.80 0.086 0.84 (0.81, 0.87)

Infant and fetal

deaths

18.41 0.102 24.01 0.075 0.97 (0.95, 0.99)

Raw means are tested for parity-related differences without controls (all

significantly different, p< .001). Odds ratios with 95% confidence intervals are

established via logistic regression, controlling for maternal age, tobacco use,

education, marital status, prenatal visits, diabetes, and race/ethnicity. Deaths are

per 1,000 births. CPD= cephalopelvic disproportion; C-section= cesarian

section.
aSee the Methods section.
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Effect of Maternal Age on Infant Outcomes in Primiparas
As expected from the higher incidence of social and behavioral
risk factors in younger primiparas,when risk factorswerenot con-
trolled, the newborns of primiparas aged 16–20years did lesswell
than newborns of those aged 21–25 years, and the infants of pri-
miparas ≤15 generally fared even worse (Table 3). Newborns
of younger primiparas had lower mean birth weights and were
more likely toweigh<2.5 kg, tobepreterm(<37weeksgestation),
to be small for gestational age, and to have lowApgar scores, con-
genital anomalies, and abnormal newborn conditions (see Table 3
for list). They were more likely to die within 28 days of birth

(neonatalmortality) andbetween29daysand1year (postneonatal
mortality), and the risk of fetal death (>20weeks)was also higher.
Figure 2 shows the risk for low birth weight or preterm birth and
infant/fetalmortality in relation to age.Mothers in theirmid to late
20s had the lowest risks.

Remarkably, however, when social and behavioral risk
factors were controlled, most of the poorer outcomes for
fetuses and infants of nubile mothers disappeared or were
reversed (Table 3, odds ratios). In fact, mothers aged 16–20
years were now at lower risk than those who were 21–25
years in having infants with low birth weights (<2.5 kg) and
low Apgar scores. The newborns of primiparas 16–20 were
more likely to have birth weights between 2.5 and 3.4 kg and
more likely to survive, with a lower risk of fetal and neonatal
deaths, and of total fetal/infant deaths. Although their infants
were still more likely to be preterm, their preterm infants
were more likely to have normal birth weights—a group with
lower infant mortality. The higher risk for postneonatal mortal-
ity in infants of younger primiparas was mainly due to an ele-
vated risk of sudden infant death, a condition associated with
young maternal age and low socioeconomic status (l’Hoir
et al., 1998). With our six controls, primiparas of 16–20 years
were almost as likely as those 21–25 years to have an optimal
infant outcome (Table 3, Figure 3), whereas those ≤15 years
were much less likely to achieve this benchmark.

Effect of Maternal Age on Complications of Labor and
Delivery
In marked contrast to their higher risks for newborn problems
without controls, primiparas aged 16–20 years had significantly
lower risks (p < .001) than those aged 21–25 years for most com-
plications of labor and delivery (Table 4, Figures 1 and 2). They
were much less likely to have any C-section, a critical C-section,
or an operative delivery (forceps or vacuum extraction), and this
lower riskwas related to their much lower risks of CPD,maternal
fever, premature membrane rupture, and unspecified labor-
related complications, and lower risks for most fetal complica-
tions including fetal distress, abnormal fetal position, placenta
previa, and birth injury.

As shown in Figure 2, the risk of a critical C-section (see
Methods section) reached a minimum of 8.9% at the age of
14–15 years, increased by more than one-third to 12.0% by
the age of 20 years, and continued to rise steeply for women
in their 20s, reaching 18.1% by the age of 30 years, twice the
minimum. The risk of CPD followed a similar pattern, doubling
from 4.1% at the age of 15 years to 8.4% at the age of 30 years.

For newborns of any given birth weight, mothers aged 16–20
years were much less likely to require a critical C-section than
were older mothers (Figure 1), with odds of 0.73 (CI: 0.72–
0.74) overall and significantly lower risks for all of the compli-
cations associated with critical C-sections except eclampsia.

With the same set of six social and behavioral controls,
younger mothers continued to have significantly lower risks for
most complications of labor and delivery and a much lower

Table 2. Maternal and Paternal Characteristics and Maternal

Gestational Complications for Primiparas Aged 10–25 years, United

States, 1990.

N

Age groups (years)

≤15 16–20 21–25

37,320 491,474 500,367

Mean SE Mean SE Mean SE

Demographic and behavioral factors

Age, years 14.62 0.003 18.39 0.002 22.97 0.002

Education, years 8.39 0.007 10.99 0.003 12.57 0.003

Married, % 11.41 0.166 37.83 0.070 71.56 0.064

Race/ethnicity

Non-Hispanic

White, %

30.08 0.239 54.58 0.071 75.07 0.066

Non-Hispanic

Black, %

44.93 0.260 22.52 0.060 8.40 0.042

Hispanic, % 20.32 0.210 17.71 0.055 8.75 0.043

Asian, % 1.48a 0.063 1.60a 0.018 5.13 0.034

Native

American, %

1.30 0.059 1.08 0.015 0.30 0.008

Other, % 1.87 0.071 2.52 0.022 2.35 0.023

Cigaretes/day 0.96 0.022 2.14 0.009 1.75 0.008

Drinks/week 0.01 0.002 0.03 0.001 0.04 0.001

Month prenatal

care began

4.31 0.012 3.50 0.003 2.73 0.002

Prenatal visits 8.79 0.025 10.23 0.006 12.12 0.006

Weight gain, lb 30.39 0.085 32.31 0.022 32.49 0.020

Father’s age, years 18.95 0.026 21.82 0.007 26.08 0.007

Father’s education,

years

9.85 0.024 11.20 0.005 12.54 0.004

Gestational complications

Anemia, % 3.11 0.093 2.30 0.022 1.52 0.018

Eclampsia, % 1.03 0.054 0.71 0.012 0.59 0.011

Gestational

hypertension, %

4.15 0.106 3.84 0.028 4.18 0.029

Diabetes, % 0.44 0.035 0.90 0.014 1.72 0.019

Pregnancy bleeding,

%

0.49 0.039 0.62 0.012 0.71 0.013

Raw means are tested for age-related differences without controls. For

gestational complications, bold text denotes whether the 16–20 years or 21–25

years group had significantly better outcomes.
aAll are significantly different, p< .001, except where indicated by the same

superscript “a.”
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risks of a critical C-section than older primiparas, but the risk of
an operative delivery (forceps or vacuum extraction) was higher
in primiparas ≤15. Primiparas aged 16–20 years were much

more likely to have an optimum delivery than those 21–25,
with odds of 1.36 (CI: 1.34–1.38) (Table 4, Figure 3).

Optimal Pregnancy Outcomes
To help determine what would have maximized reproductive
success over most of human evolution, we defined an optimal
pregnancy outcome as comprising both an optimal newborn
and an optimal delivery (see Methods section). Without con-
trols for novel risk factors, the percentage of mothers with
an optimal pregnancy outcome was similar in mothers aged
16–20 years (74.7%) and those aged 21–25 years (75.6%).
However, in the controlled analysis—which attempts to
screen out risk factors that would not have been relevant in
the past—those aged 16–20 years were more likely to have
optimal pregnancy outcomes than those aged 21–25 years
(odds ratio: 1.16, CI: 1.15–1.18), with a peak probability at
age 17–18 years (using age of 25 years as the reference cate-
gory; Figure 3). (The optimum was also slightly higher for
those ≤15 because their lower risk of labor-and-delivery com-
plications marginally offset their higher risk of newborn com-
plications.) If an optimum pregnancy outcome is defined as
having an optimal newborn plus a vaginal delivery (excluding

Table 3. Fetal and Infant Outcomes for Primiparas Aged ≤15 years (n= 37,320), 16–20 years (n= 491,474), and 21–25 years (n= 500,367,

Reference Category), United States, 1990.

Without controls With controls

Mean values Odds ratios

≤15 16–20 21–25 ≤15 vs. 21–25 16–20 vs. 21–25

Mean birth weight, kg 3.12 3.25 3.33
Low birth weight: <2.5 kg, % 11.60 8.06 6.31 0.94 (0.90, 0.99) 0.95 (0.93, 0.97)
Birth weight, 2.5–2.9 kg, % 17.34 14.26 11.81 1.01 (0.97, 1.05) 1.03 (1.02, 1.05)

Birth weight, 3.0–3.4 kg, % 40.17 39.60 38.43 1.07 (1.04, 1.10) 1.05 (1.03, 1.06)

Birth weight, 3.5–3.9 kg, % 20.58 25.47 29.10 0.93 (0.90, 0.96) 0.98 (0.97, 1.00)

Birth weight, 4.0+ kg, % 4.32 7.17 9.64 0.71 (0.66, 0.76) 0.91 (0.89, 0.93)

Male, % 51.75a 51.42a 51.30a 1.02 (1.00, 1.05) 1.01 (1.00, 1.02)

Preterm birth, % 20.24 12.09 9.06 1.34 (1.29, 1.39) 1.04 (1.02, 1.05)

With birth weight <2.5 kg, % 7.65 4.71 3.80 1.05 (0.99, 1.11) 0.92 (0.90, 0.95)
With birth weight ≥2.5 kg, % 12.45 7.33 5.32 1.48 (1.42, 1.55) 1.12 (1.10, 1.15)

Small for gestational age, % 13.11 12.41 10.15 0.87 (0.83, 0.91) 1.00 (0.99, 1.02)

Apgar, 5 min, <7% 11.78 10.37 9.73 0.88 (0.84, 0.92) 0.93 (0.91, 0.94)
Congenital anomaly, % 1.95 1.85 1.75 1.07 (0.98, 1.17) 1.02 (0.98, 1.06)

Newborn abnormality, %b 7.82 7.04 6.72 1.01 (0.96, 1.06) 0.98 (0.96, 1.00)

Total infant mortality 17.10 10.23 7.45 1.04 (0.93, 1.17) 0.97 (0.91. 1.02)

Neonatal mortality 11.25 6.42 5.22 0.90 (0.78, 1.04) 0.84 (0.78, 0.90)
Postneonatal mortality 5.85 3.81 2.23 1.45 (1.19, 1.77) 1.29 (1.17, 1.43)

Sudden infant death 2.42 1.58 0.71 1.65 (1.19, 2.29) 1.63 (1.38, 1.93)

Fetal mortality (>20 weeks) 15.92 10.47 9.13 0.80 (0.67, 0.95) 0.79 (0.73, 0.86)
Infant and fetal mortality 32.74 20.59 16.51 0.95 (0.86, 1.04) 0.90 (0.86, 0.95)
Optimal infant outcome, % 74.13 83.30 87.29 0.82 (0.80, 0.85) 0.98 (0.96, 0.99)

Raw means are tested for age-related differences without controls. Odds ratios with 95% confidence intervals are established via logistic regression in 1.126 million

primigravidas (including all age groups), controlling tobacco use, education, marital status, prenatal visits, diabetes, and race/ethnicity. Significantly better outcomes

for 16–20 years or 21–25 years are shown in bold. Mortality rates are per 1,000 births.
aAll are significantly different, p< .001, except where indicated by the same superscript “a.”
bAbnormal conditions of the newborn include meconium aspiration, hyaline membrane disease, seizures, anemia, and the need for assisted breathing.

Figure 2. Relationshipofmaternal age in1.691millionprimigravidas

to delivery by critical C-section, LBWor preterm births, CPD, and

fetal and infant deaths per 1000 births; United States, 1990, all with

99% confidence intervals. LBW= low birth weight;

CPD= cephalopelvic disproportion; C-section= cesarian section.
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all C-sections, both critical and otherwise), the odds for primip-
aras 16–20 increase to 1.28 (CI: 1.27–1.30) (Table 5).

Although a maternal age of 16–20 years was optimal for a
first birth, the optimal age for a second birth was 21–25
years. Compared with mothers 21–25, the odds of an optimal
pregnancy outcome were 0.57 (0.51–0.63) for mothers <16
with a second birth and 0.88 (0.86–0.90) for those aged 16–
20 years. For a second birth, mothers 21–25 years had the
best outcome of any age group.

Discussion

Nubile Mothers Have Better First-Pregnancy Outcomes
As noted in the Introduction section, recent evidence suggests
that heterosexual men are attracted to attributes characteristic
of physically and sexually mature women between 15 and 19
years of age, closely corresponding to the 16–20 years age
group when first births typically occur in natural-fertility popu-
lations (Kramer & Lancaster, 2010; Lassek & Gaulin, 2019;
Symons, 1979; Walker, 2019). Relevant to that preference,
the current study is consistent with others in a variety of popu-
lations indicating that, when surgical deliveries are not

Figure 3. Odds of an optimal delivery (delivery without critical

cesarian section) and optimal infant (normal birth weight, normal

gestation, and survival to 1 year) and an optimal infant and
delivery together (optimal pregnancy) in relationship to maternal

age in 1.128 million primiparas with age 25 as the reference

category, controlling for maternal tobacco use, education, marital

status, prenatal care, race/ethnicity, and diabetes, with 95%

confidence intervals; United States, 1990.

Table 4. Labor-and-Delivery Outcomes for Primiparas Aged ≤15 years (n= 37,320), 16–20 years (n= 491,474), and 21–25 years (n= 500,367,

Reference Category).

Without controls With controls

Means Odds ratio, 21–25= 1

Outcomes ≤15 16–20 21–25 ≤15 vs. 21–25 16–20 vs. 21–25

C-section: all, % 14.55 17.21 23.07 0.55 (0.53, 0.57) 0.70 (0.69, 0.71)
C-section: critical, %a 9.08 10.97 17.38 0.60 (0.57, 0.63) 0.73 (0.72, 0.74)
Operative delivery, % 10.78 12.15 14.63 1.06 (1.02, 1.11) 0.95 (0.93, 0.96)
Any complication, % 33.19 34.34 38.05 0.78 (0.76, 0.81) 0.84 (0.83, 0.85)
CPD, % 4.00 4.69 6.80 0.65 (0.61, 0.70) 0.73 (0.71, 0.75)
Prolonged labor, % 1.20 1.57 2.16 0.82 (0.72, 0.92) 0.91 (0.87, 0.95)
Dysfunctional labor, % 2.75 3.69 5.55 0.69 (0.64, 0.75) 0.85 (0.83, 0.87)
Fetal distress, % 5.14 5.69 5.98 0.76 (0.72, 0.81) 0.90 (0.88, 0.92)
Abruptio placenta, % 0.55b 0.56b 0.54 0.78 (0.65, 0.94) 0.90 (0.84, 0.96)
Placenta previa, % 0.13b 0.12b 0.17 0.67 (0.46, 0.96) 0.64 (0.56, 0.73)
Cord prolapse, % 0.30b 0.28b 0.31b 0.99 (0.78, 1.26) 0.93 (0.85, 1.02)

Abnormal position, % 2.60 3.13 4.04 0.72 (0.66, 0.78) 0.81 (0.79, 0.83)
Birth injury, % 0.16 0.21 0.25 0.92 (0.65, 1.30) 0.95 (0.85, 1.07)

Meconium staining, % 7.35 7.08 7.02 0.88 (0.84, 0.93) 0.92 (0.90, 0.94)
Membrane rupture, % 3.34 3.57 4.08 0.71 (0.66, 0.77) 0.82 (0.80, 0.84)
Maternal bleeding, % 0.52b 0.50b 0.52b 0.98 (0.80, 1.20) 0.95 (0.88, 1.03)

Maternal seizure, % 0.17 0.08 0.05 1.53 (1.46, 2.24) 0.99 (0.80, 1.22)

Maternal fever, % 1.92b 1.85b 1.99 0.95 (0.86, 1.04) 0.93 (0.89, 0.96)
Other labor complication, % 11.89 11.70 12.45 0.94 (0.90, 0.98) 0.91 (0.90, 0.92)

Optimum delivery, % 90.95 88.89 85.15 1.67 (1.60. 1.75) 1.36 (1.34, 1.38)

Raw means are tested for age-related differences without controls. Odds ratios with 95% confidence intervals are established via logistic regression in 1.126 million

primigravidas (including all age groups), controlling for tobacco use, education, marital status, prenatal visits, diabetes, and race/ethnicity. Significantly better

outcomes for 16–20 years or 21–25 years are shown in bold. CPD= cephalopelvic disproportion; C-section= cesarian section.
aAs defined in methods: C-section with CPD, fetal distress, dysfunctional labor, placenta previa, abruptio placenta, cord prolapse, abnormal fetal position, maternal

eclampsia, or maternal hemorrhage.
bAll are significantly different, p< .001, except where indicated by the same superscript “b.”
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available, this is also the age group with the best first-pregnancy
outcomes.

In our large sample, primiparas were at much higher risk
than multiparas for CPD, critical C-sections, and other compli-
cations of labor and delivery that increase the risk of maternal
mortality, but primiparas aged 16–20 years had substantially
lower risks than those 21–25, experiencing a 30% lower risk
of any C-section, a 27% lower risk of a critical C-section,
and much lower risks for serious complications of labor and
delivery, including CPD, abnormal labor, and fetal distress
(Table 4). These findings are consistent with many other
studies that show a reduced risk of C-sections in primiparas
aged 16–19 years versus older mothers, including studies in
many non-Western countries (Conde-Agudelo et al., 2000;
Ganchimeg et al., 2013, 2014).

The reduced risk of complications of labor and delivery in
primiparas aged 16–20 years is of special importance in a
species where the conjunction of bipedalism and very large
brains has made vaginal births difficult. Only very recently
have these conflicting selection pressures been relieved by the
surgical innovation of C-section, an intervention still not avail-
able everywhere. Where and when such surgical births are una-
vailable, it is essential for a first-time mother to produce a child
who can successfully pass through her birth canal so that mother
and child can survive and continue to augment her fitness.

Our study does not present data on maternal survival, but the
lower risk of labor-and-delivery complications for mothers in
the nubile age group would likely decrease the risk of maternal

deaths in childbirth. In a recent study of maternal mortality in
144 countries (Nove et al., 2014), in a third of countries mortal-
ity was lower for mothers aged 15–19 years than those aged 20–
24 years; and this included most of the countries with the
highest maternal mortality rates.

There may also be survival benefits for the infants of younger
mothers.Our study is consistentwith others showing comparable
survival in the newborns of mothers aged 16–19 years with those
aged 20–24yearswhen social and behavioral risk factors are con-
trolled (Bradford & Giles, 1989; Conde-Agudelo et al., 2000;
Gallais et al., 1996; Ganchimeg et al., 2013, 2014; Geist et al.,
2006; Geronimus & Korenman, 1992; Phipps-Yonas, 1980;
Scholl et al., 1984; Smith & Pell, 2001).

When evolutionarily novel risk factors were controlled, the
fetuses and newborns of primiparas aged 16–20 years did as
well or better as those of primiparas aged 21–25 years and
were more likely to survive to 1 year. Although the 16–
20-year old primiparas had significantly more preterm births
with normal birth weights (which have good survival rates),
their risks for preterm births with low birth weight, overall
low birth weight, and neonatal mortality were significantly
lower.

These results are also consistent with the finding that in
18th–19th century Germany, when infant and child mortality
rates were much higher, the children of mothers aged 15–19
years were more likely to survive to reproductive age than
those of older mothers (Knodel & Hermalin, 1984). Such
high infant and child mortality rates were also likely in the envi-
ronment of evolutionary adaptedness (EEA; Tooby and
Cosmides, 1992), with almost half of children dying before
reaching puberty (Volk & Atkinson, 2013).

Because until quite recently most women gave birth at home
with assistance from their relatives, another potential advantage
for younger mothers is their greater likelihood of having
mothers, grandmothers, and aunts to help with pregnancy and
childbirth, especially in groups with shorter life expectancies,
where senior kin may have been less common.

Thus, it is not surprising that women’s evolved life history
seems to schedule first reproduction soon after the attainment
of adult size and sexual maturity, as revealed by the demogra-
phy of subsistence populations. Primiparas aged 16–20 years
were likely to have a better newborn outcome than older primip-
aras and much better labor-and-delivery outcomes, which
combine to yield a substantially greater chance for a successful
pregnancy outcome (Figure 3).

Evolution of Male Preferences for Nubility
Because first pregnancies are most likely to be successful in
women in the 16–20 years age group, we would expect positive
selection on male preferences that targeted any reliable pheno-
typic correlates of this female life stage. Thus, this study,
together with others showing the advantages of first births in
this age range, when first births typically occur in subsistence
populations, supports nubility as a key criterion of female
attractiveness.

Table 5. Odds Ratios (with 95% Confidence Intervals) are Established

via Logistic Regression Predicting an Optimal Pregnancy Outcome

(Normal Birth Weight and Gestation Length, Survival to one Year, and

Delivery Without a Critical C-Section) in 1.126 Million Primigravidas,

United States, 1990.

Variable Odds ratio

Age

≤15 1.05 (1.02, 1.09)
16–20 1.16 (1.15, 1.17)
21–25a 1.00

26–30 0.84 (0.83, 0.85)

30+ 0.63 (0.62, 0.64)

Education, years 1.03 (1.03, 1.04)
Married 1.01 (1.00, 1.02)

Cigaretes/day 0.99 (0.99, 0.99)

Prenatal visits 1.04 (1.04, 1.04)
Diabetes 0.62 (0.60, 0.63)
Race/ethnicity

Non-Hispanic Whitea 1.00

Non-Hispanic Black 0.68 (0.67, 0.69)

Hispanic 1.05 (1.03, 1.07)
Asian 1.16 (1.14, 1.18)
Native American 0.84 (0.83, 0.85)

Other 1.01 (0.97, 1.05)

This analysis uses the same six control variables used in Tables 3 and 4.

Significantly better outcomes are in bold.
aReference category.
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Men’s preferences for certain female traits associated with
nubility—such as low WHRs, low BMIs (in well-nourished
populations), and low waist–stature ratios (which may be the
best predictor of attractiveness)—have recently been explained
in terms of their correlation with female reproductive value
(Andrews et al., 2017; Butovskaya et al., 2017; Fessler et al.,
2005; Lassek & Gaulin, 2019; Marlowe, 1998; Prokop et al.,
2020; Röder et al., 2013; Sugiyama, 2005; Symons, 1979,
1995), an inherently future-oriented parameter (Fisher, 1930).
Complementing those findings, this study suggests an addi-
tional, more immediate, benefit to preferences for nubility.

If, as our findings suggest, nubile women have had more suc-
cessful first-pregnancy outcomes than older women (thus
enhancing their own reproductive success), men with prefer-
ences for traits correlated with nubility would have experienced
a parallel fitness advantage. Conscious awareness would not
have been required for this preference to evolve (Gaulin &
McBurney, 2001; Kenrick, 1995); genetic variance in the pref-
erence and a reliable correlation between the preferred trait
(e.g., any sign of nubility) and a positive fitness outcome
(e.g., a successful first birth) would be sufficient.

The main cost to males who prefer nubile women is the
lower frequency of ovulation in younger women (see Lassek
and Gaulin, 2018a). However, this can be largely overcome
by an increased frequency of coitus, which is usual for this
age group (Weinstein et al., 1990). The fact that the typical
age at first birth falls in the nubile period in traditional popula-
tions suggests that copulatory effort is normally sufficient to
overcome the lower probability of conception with women in
this age group.

Because of the lower fertility of nubile women, Symons
(1979) suggested that males seeking short-term mating with
minimal commitment might prefer older women who would
have a greater chance of conceiving, as fertility is maximal in
the late 20s. However, Symons (1995) changed his view
because of studies in modern hunter-gatherers showing most
potentially fertile women over 20 are either pregnant or
nursing, with small windows of time when conception is possi-
ble. In this context, nubile women are likely to have a greater
chance of conceiving despite their reduced frequency of
ovulation.

Why do Nubile Primiparas Have Better Obstetric
Outcomes?
Three factors help to explain the lower risk of critical surgical
deliveries in the 16–20-year-old mothers: (a) Younger primipa-
ras had smaller newborns than older primiparas, with more neo-
nates weighing 2.5–3.4 kg, in the lower two-thirds of the
normal range (2.5–3.9 kg), and fewer weighing 3.5 kg or
more (Table 3). As shown in Figure 1, smaller neonates are
less likely to have CPD or require a critical C-section. (b) For
newborns of the same birth weight, nubile primiparas had a
much lower risk of a critical C-section (Figure 1), and all but
one of its associated complications, than those over 20.

(c) The fetuses of younger primiparas were less likely to expe-
rience complications during labor and delivery, including fetal
distress, cord prolapse, placenta previa, and abnormal position
(Table 4). In total, younger mothers seem to have an enhanced
ability to move their fetus through the birth canal and their
fetuses also seem to be more tolerant of the stresses of labor
and delivery.

Negative Consequences of Teen Pregnancy Today
It is important to stress that our analysis also documents the dis-
advantages of teen pregnancy inWEIRD (as defined by Henrich
et al., 2010) populations, such as the United States in 1990,
especially in younger teens. Where both surgical births and
birth control are widely available and where teen pregnancy
is usually associated with social and behavioral risk factors,
teen pregnancies are very likely to have many negative long-
term consequences for the mother and infant (Black et al.,
2012). Pregnancies in teens younger than 16 years had much
poorer infant outcomes and were more likely to have an opera-
tive delivery (forceps or vacuum extraction). Thus, efforts to
prevent teen pregnancies are highly desirable and are not in
any way contradicted by any of our conclusions concerning
past selection on female life history.

Despite the disadvantages of teen pregnancy in contempo-
rary WEIRD societies, we suggest that our findings are relevant
to understanding human evolution, in particular women’s life
history and men’s mating preferences. Given the obvious evo-
lutionary importance of a successful vaginal delivery, early
first pregnancies and a male preference for nubility were prob-
ably advantageous in the premodern era. They would have pro-
duced the best odds of a successful reproductive outcome—a
benefit to mother, father, and infant.

Limitations
The use of data from a modern North American population to
gauge probable reproductive outcomes in evolutionarily relevant
populations is not ideal; but because of the extremely recent
nature of shifts in human reproductive ecology, the relevant
underlying biology may be largely unchanged. By controlling
for evolutionarily novel risk factors which make “teen preg-
nancy” disadvantageous in contemporary populations, the
results should have some validity for natural-fertility populations
where first pregnancies in 16–20 year-olds are normative. Our
findings of a much lower risk of critically necessary surgical
births and a slightly lower risk of neonatal deaths for mothers
in the 16–20 years age group (with controls for social and beha-
vioral risk factors) are consistent with findings from a large
variety of non-Western countries (Conde-Agudelo et al., 2000;
Ganchimeg et al., 2013, 2014) and from 18th–19th century
Germany (Knodel & Hermalin, 1984).

It might be argued that modern American obstetric practices
are quite different from those in traditional societies where
experienced midwives play a crucial role, but the uniformity
of findings in the US and in three different samples of 23, 29,
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and 18 non-Western countries points to common underlying
factors in reproductive biology and suggests that similar biolog-
ical factors are likely to have been operating in the EEA.

Because all of the many available studies uniformly show a
decrease in obstetric complications requiring a C-section in the
16–19 years age group, this is more likely to be species-typical.
Limiting the analysis to C-sections associated with complica-
tions that would be likely to cause significant harm to the
mother or fetus without surgical intervention may give some
indication of the risk in natural-fertility populations without
access to surgical deliveries.

Traditional populations are also likely to have much higher
infant and child mortality: Infant mortality has been estimated
at 27% in the EEA (Volk & Atkinson, 2013), compared with
0.8% in the 1990 data set. However, our analysis controlling
for contemporary maternal risk factors suggests that the
infants of nubile mothers in the past would likely have done
as well or better than those of older mothers, as also indicated
by findings from 18th to19th century Germany, where the
overall infant mortality rate was 23% (Knodel & Hermalin,
1984).

When comparable infant outcomes are combined with the
much lower risk of death in childbirth from complications of
labor and delivery, it seems likely that nubile women would
have been the most successful primiparas, thus suggesting an
adaptive explanation for the timing of first births in a wide
range of forager and subsistence populations (Kramer &
Lancaster, 2010; Lassek & Gaulin, 2019; Symons, 1979;
Walker, 2019).

Conclusion
When surgical deliveries are not available—the normal case
during human evolution—women who first become pregnant
in the nubile age group of 16–20 years, when first births typi-
cally occur in forager and subsistence populations, are the
most likely to survive childbirth and deliver a viable infant.
Thus, men who preferred traits more strongly manifested in
this age group would not only have targeted mates of high
reproductive value but would also have selected the partners
most likely to have a successful first pregnancy.
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