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Abstract

As the United States is in an era of sustained fertility decline, childlessness across the
life course is an increasingly important demographic phenomenon to understand. We
developed a Bayesian parametric model to estimate the proportion of women who are
childless by age, race and ethnicity, and education for birth cohorts 1950-1999 using
data from the Current Population Survey and the National Survey of Family Growth. We
show that there have been substantial changes to childbearing trajectories in the United
States, with an increase in the share of women who are childless at most ages. For the
1950-1954 birth cohort, the age by which 50% of women had a child was 24 years,
while for the 1990-1994 cohort it had risen to 29 years. Childlessness declines rapidly at
early ages for those with a high school degree only, while those with a college degree
enter parenthood later. Increases in childlessness at younger ages have not yet had
substantial effects on the share of women without children at age 45, which has risen

for some groups but fallen for others, particularly the most-educated mothers.



18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

Introduction

Childlessness is an increasingly visible, relevant, and prolonged stage of U.S. adults’
lives, as the age at first birth has steadily risen nearly every year since 1970 (Human
Fertility Database 2025). While the dynamics of permanent childlessness, or
childlessness measured at the end of the reproductive years, are well-described (Dye
2008; Frejka 2017; Livingston 2015), less literature focuses on its pattern across

reproductive ages, and differences in temporary childlessness across cohorts.

There is an emerging body of literature taking a life course approach to the study of
childlessness, often with a focus on understanding the determinants and correlates of
ending up permanently without children. There has been important recent research in
this vein using microdata, for example by Gemmill (2019), who used a life course
approach to understand pathways leading to permanent childlessness, showing that for
women in the National Longitudinal Survey of Youth 1979 cohort, more than half of
eventually childless women expect to be childless before age 30, and childless
expectations are strongly linked to individual characteristics such as race/ethnicity,
marital status, and education. Similarly, Mynarska et al. (2015) used sequence analysis
to identify life paths leading to childlessness in Italy and Poland, highlighting the
complexity of the phenomenon and the need for more careful study design and better
data. Neal and Neal (2023), using survey data from Michigan, described the prevalence
of ‘childfree,” or voluntarily childless, adults across age and other demographic
characteristics, as well as producing estimates of the age of decision of these adults.
While all of these studies focus on situating childlessness in life course context, none

explicitly focus on temporary or life course childlessness. A recent U.S. Census Bureau
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report using Current Population Survey data compares life course childlessness by age
group 2014-2024, finding increases in the percent of women childless at every age

except 45-50 (Li 2025).

Other recent studies focus not on childlessness per se, but rather on fertility dynamics
by demographic subgroup. Hudde and Cohen (2024) explore long-term cohort change
in completed family size by gender and education level, using data from the General
Social Survey. Zang et al (2022) use the National Survey of Family Growth (NSFG) to
examine completed family size by race/ethnicity and education within a 20-year cohort
of women (born 1960-1979). They find differences in fertility by education level vary by
race and ethnicity, although all three groups (non-Hispanic Black, non-Hispanic white,

and Hispanic) exhibit a negative association between education and fertility.

A better understanding of the dynamics of childlessness across the life course and by
demographic subgroup is essential to understand fertility behaviors and desires across
several dimensions. First, the dynamics of childlessness across the reproductive ages
and through time help us better interpret trends in period fertility measures. As falling
U.S. fertility is increasingly positioned as a social problem (see e.g. Kearney et al.
(2022) for an academic treatment, or Cohen (2024) for a popular one), a more detailed
account of fertility dynamics across age and by demographic subgroup is important in
clarifying the components of changes in fertility patterns over time. Second, and
relatedly, parity information improves fertility forecasting. This is especially the case in
low-fertility contexts, where the probability of further childbearing is heavily dependent
on the number of children a person already has, population-level parity information

improves the accuracy of fertility forecasts (Ellison et al. 2024). Because most women
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do eventually become parents, the size and age distribution of the population of women

without children has a particularly large effect on expected fertility trends.

Finally, understanding the dynamics of childlessness helps clarify its etiology and how it
relates to individuals’ fertility desires and intentions, as well as how individual
characteristics and life course trajectories contribute to inequality in childbearing. While
studies using microdata such as those highlighted above will clearly remain important in
this line of research, population-level estimates can help to identify potential research

directions, generate hypotheses and contextualize and/or validate findings.

Population-level data on childlessness, and on the parity (or number of live births) of
reproductive-aged women more broadly, is mostly drawn from surveys. In the
contemporary U.S., two surveys record parity information: the National Survey of Family
Growth (NSFG), with its first cycle conducted in 1973 (National Center for Health
Statistics 2019), and the Current Population Survey’s (CPS) June Fertility and Marriage
Supplement, launched in 1976 (Flood et al. 2024). Although they have the advantage of
covering a long time period, these surveys suffer from several limitations. These include
small sample sizes and relatively large sampling error, which can cause large survey-to-
survey variation in childlessness estimates. In addition, there have been changes over
time in both the sample and how information on childlessness is collected, which make
it difficult to study trends in childlessness over time using unadjusted survey data. For
example, in the UK context, Bhrolchain et al. (2011) found childlessness to be
overestimated in the British General Household Survey, partially due to the introduction

of the option of laptop self-completion.
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Alternatives to survey data are sparse. Population parity data and estimates are not
currently produced by any United States government agency, although the National
Vital Statistics System published national age-specific parity distributions by race (black
and white only) through 2010 (Hamilton and Cosgrove 2010). The Human Fertility
Database (HFD) produces age-specific estimates of the U.S. female population by
parity, which can be used to estimate age-specific proportions childless (Human Fertility
Database 2025), but this is for the total population only. A new method using Census
Bureau-held administrative records to approximate population registry data allows for
calculation of childlessness across ages at smaller levels of geography and by
demographic subgroup, but is of limited availability because it relies on restricted-use
data only accessible in U.S. Federal Statistical Research Data Centers (Root et al.
2024). A further motivation for using survey data is that none of these data sources

include information on educational attainment.

Here, we describe for the first time racial, ethnic, and educational differences in life
course childlessness across birth cohorts from 1950 to 1999. We developed a Bayesian
parametric model to estimate childlessness from survey data, using information from
both the Current Population Survey and the National Survey of Family Growth. The
Bayesian model allows for information from the two surveys to be combined in an
objective way, while adjusting for known data issues, stabilizing small sample sizes, and

allowing uncertainty around estimates to be reported.

Data and Methods
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To estimate proportions of childless women by age, cohort, race/ethnicity, and
education, we use data from the Current Population Survey (CPS) and the National
Survey of Family Growth (NSFG). The CPS is a monthly survey of households
conducted by the Bureau of Census for the Bureau of Labor Statistics (Flood et al.
2024). The survey focuses on gathering information on labor force and employment, but
also collects information about demographic characteristics. It covers the period 1976-
2024 and is generally collected every two years. The June Fertility and Marriage
Supplement collects information about childbirth of women and their marital history. The
NSFG is a large, nationally representative cross-sectional survey pertaining to
reproduction, family formation and structure. It initially sampled ever-married women
aged 15-44, and currently samples both women and men, regardless of marital
experience, aged 15-49. We use seven datasets from waves 1995, 2002, 2006-2010,
2011-2013, 2013-2015, 2015-2017, and 2017-2019. In this study, the NSFG serves
primarily as a second source of data on race/ethnicity and education level.

We define motherhood/childless status based on the number of live births a woman
reports. A woman is considered childless when she has had zero live births. Race and
Hispanic variables were combined to construct the racial/ethnic categories
corresponding to the National Center for Health Statistics (NCHS) bridged race
groupings (Ingram et al. 2003). We constructed three education groups: high school
degree or equivalent, some college, at least a four-year college degree. Women with
less than a high school degree were excluded from the analysis by race and ethnicity
due to small sample size. Monte (2015) showed that not using the household

information (collected since 2008) to check declared parity led to childlessness being
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overestimated, suggesting that prior to 2012, the CPS estimates were biased. In light of
these results, we apply the adjustment process described by Monte (2015) on the CPS
data for years before 2012.

Although our goal is to estimate the age-specific proportions of women who are
childless, we estimate the proportions of women who are mothers, and then take the
complement of these quantities to obtain estimates of childlessness. We use the CPS
and NSFG surveys to obtain survey-weighted estimates of the age-cohort-
race/ethnicity-education-specific proportions of mothers, denoted p, ;.. , Where each
observation refers to a particular age x € {22, ... 45}, survey s € {CPS, NSFG}, cohort c €
{1950-1954, ... 1995-1999}, race/ethnicity r, and education group e. Note that we start
at age 22 to make the age ranges comparable across education groups, and assume
that education levels are fixed after 22 years old. In addition, while we estimate up to
the 1995-1999 birth cohort, we only present estimates for ages where we have data
observations. We obtain the associated standard errors from each survey using design-
based inference (Lohr 2021). This step accounts for the survey weights and sampling

design in the estimates.

Estimating age-cohort-race/ethnicity-education-specific proportions of childless
women

We estimate the proportions of childless women using a Bayesian parametric model.
We assume the logit-transformed observed proportions of mothers p, ; ... are normally

distributed

logit(px,s,c,r,e) ~ Normal (ﬂxvaTve’ Se)%,s,c,r,e) 1)
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where se, s . . IS the previously estimated survey-specific standard error on the logit
scale that accounts for the sample design and is assumed to be known, and p, . ¢ iS
the expected logit-proportion for a particular age, cohort, race/ethnicity, and education
group. The logit function is defined as logit(x) = log(x/(1 — x)) allowing the model to be
unconstrained over the range (-co, o).

We model the expected logit proportion u, . .. as the logit of a Janoschek growth

function,

rcre = 10git (J(x, 6cr.c)) 2
where 6. .., € R¥, with K the number of parameters. The Janoschek parametrization we
use in our model for a particular age, cohort, race/ethnicity, and education group has
four parameters and is expressed as follows (removing the subscripts of cohort,
race/ethnicity, and education group for clarity),

Jx,a,w,7,8) =w—(w — 0{)3‘7”“s (3)
where « is the lower bound of the function, w is the upper asymptote of the growth
curve, y is the growth rate over ages, and § is a shape parameter that governs the x-
ordinate of the inflection point (Panik 2014). The Janoschek function estimates the
entire age schedule proportions of mothers with four parameters, which have restricted
supports. Since we are modeling a proportion, a and w take values in [0,1], § must be
greater than 0, and leads to a sigmoidal shape when it is greater than 1, and y must be
greater than O to obtain a positive growth in motherhood proportions over ages. The
parameter a allows the function to start at values different than zero which is of interest
when modeling childless proportion of women by education group. For example, women

who have a college degree are generally older than 22 years old, but might already be
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mother. In order to obtain an estimate of the proportion of childless women, we take the

complement of the Janoschek function.

Estimating childlessness proportions by race/ethnicity and education level leads to
relatively high stochastic variation in the survey estimates. We smooth age-cohort-
race/ethnicity-education-specific estimates of motherhood proportions over time
indirectly by placing a time series model on each of the four parameters. In particular we
assume that a, w,y, and 6 for each group- defined by the combination of race/ethnicity
and education level- follow a second-order random walk over cohorts. However, we
assume the variance of these processes is shared across all groups. This allows to pool
information about how much the underlying parameters of the parametric model deviate
from a locally-linear trend. For example, the temporal model for the w, . is

Were ™ Normal+(2wc—1,r,e — We—2re: Uwz) (4)
We estimate the model in a Bayesian framework, which requires prior distributions to be

chosen. We set the following priors on all the variances of the random walks:

Oa: 0w, 0y, 05 ~ logNormal(—1.5,0.5). (5)

Computation

We obtain samples of posterior distributions of parameters using Hamiltonian Monte
Carlo (HMC), a type of Markov Chain Monte Carlo sampling, implemented in Stan using
the cmdstanr interface (Gabry and Ce3novar 2021). For each of four HMC chains, we

perform 2,000 warmup iterations before taking the next 2,000 postwarmup iterations as
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our posterior samples. We monitor for convergence using standard diagnostic
measures. R-hat values for all parameters are under 1.02 (Stan Development Team

2019), and visual inspection of traceplots do not indicate sampling pathologies.

Results

Figure 1 shows age-specific estimated proportions of childless women at the national
level for two cohorts, 1950-1954 and 1980-1984. Note that the shaded area around the
estimates reflects the 95% credible interval of the estimates. The pattern of
childlessness across age changed significantly between these two groups, with the
transition to parenthood occurring earlier among the 1950-1954 cohort and
childlessness decreasing more slowly across the early 20s and more quickly across the
30s among the 1980-1984 cohort. The age at which 50% of the cohort had a child was
24 for the earlier cohort versus 26 for the later, and the age at which 75% had a child
was 30 versus 34 years. However, childlessness continued to fall at older ages for the
later cohort, and the proportion of women childless at 45 was only slightly higher than

for the earlier cohort, at 15.1% (95%CI, 14.4-15.7) versus 16.8% (95% CI, 15.7-17.9).

Figure 2 shows estimated age-specific proportions of childless women in the 1980-1984
cohort for three large racial and ethnic groups (Hispanic, non-Hispanic Black, and non-
Hispanic White) and the total population by educational category (high school or
equivalent, some college, and four-year college degree or more). Again, the shaded

areas around the lines represents the 95% credible intervals. Note that the uncertainty

10
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around the estimates is higher for smaller population groups (for example, those with a

high school degree, or women at older ages).

In all three racial and ethnic groups and the overall population, childlessness from age
22 falls first among those with a high school education, later for those with some
college, and last for those with a college degree or more. Childlessness declines rapidly
-- especially across the 20s -- for women with a high school degree and those with
some college, while it falls later and more slowly for those with a college degree. Non-
Hispanic white women with 4 years of college or more transition out of childlessness
more quickly (albeit starting later in life) than their non-Hispanic Black and Hispanic
counterparts. For all three racial and ethnic groups as well as the overall population, the
point estimate of childlessness at 45 is highest for those with a four-year degree, but
credible intervals overlap for education statuses within each race/ethnicity. By race and
ethnicity alone, estimated levels of childlessness at age 45 are similar for non-Hispanic
Black (16.2% (95% CI, 13.9-18.8)) and non-Hispanic White (18.3% (95% ClI, 17.0-
19.6%)) populations, and slightly lower for Hispanic Americans (11.5% (95% ClI, 9.6-

13.5%)) (see Appendix figure Al).

Note that sample sizes were not sufficiently large to produce reliable estimates of
childlessness by race/ethnicity for those with less than a high school education.
However, estimates by education group for the US population (Appendix Figure A2)
show that childlessness for those with less than a high school degree have lower levels

of childlessness at every age.

Figure 3 plots the proportion by cohort of women who are childless at two key ages, 30

and 45, again by race, ethnicity and education. The proportion childless at age 30

11
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display some stagnation and even declines in the earlier cohorts, but has risen
substantially since around the 1970 cohort, across all race, ethnicity, and education
categories. At 45, childlessness has risen among those with only high school education
across all three racial and ethnic groups. Levels have declined among Hispanic women
with some college or a four-year degree and for non-Hispanic white women with a four-

year degree, staying relatively flat for the remaining groups.

Discussion

In this paper we present estimates of childlessness by race, ethnicity, and education,
focusing on the evolution of childlessness over reproductive ages. Since most studies
focus on permanent childlessness, they miss this substantial heterogeneity in
trajectories toward parenthood. We show that there have been substantial changes to
childbearing trajectories in the United States over recent cohorts, raising the share of
women who are childless at most ages. However, these increases have not yet
significantly affected the share of women who remain childless at the end of the
reproductive life course. We also describe for the first time racial, ethnic, and

educational differences in life course childlessness.

Our estimates suggest the prevalence of childlessness across age displays a
consistent overall shape, with a relatively fast decline in childlessness over the ages 25-
35 and a leveling out thereafter to a minimum at age 45. However, importantly, there is
substantial variation in patterns in childlessness across both time and demographic
subgroups (by race, ethnicity, and education). The change over time is particularly

notable — our estimates show that childlessness has increased in prevalence across

12



267 nearly all reproductive ages. Benchmarks at two key ages (30 and 45) by race, ethnicity
268 and education illustrate the cohort-by-cohort shifts in childlessness, especially at age

269 30, where it has risen for all groups.

270  However, permanent childlessness, or childlessness at the end of the reproductive

271  ages, has changed relatively little, remaining at levels around 17% at age 45. Eventual
272  childlessness has even declined for some groups. The decline among the most-

273  educated women may be due to the decreasing selectedness of this group as higher
274  education becomes more common (U.S. Census Bureau 2022); declines among

275 Hispanic women may also be related to changes in the composition of the Hispanic

276  population with respect to nativity over this period (Krogstad and Lopez 2014).

277  Supplemental analysis in the Appendix (Figure A4) shows that the level of childlessness

278 is lower for Hispanic women who were foreign born compared to native born.

279  These findings have important implications for understanding and interpreting trends in
280 U.S. fertility, in an era of prolonged fertility decline that has sparked research about the
281  economic drivers of, demographic contributors to, and policy correlates of lower fertility
282  (Bergsvik et al. 2021; Gemmill and Hartnett 2020; Seltzer 2019), as well as about the
283 relationship between fertility desires, intentions, and achieved fertility (Beaujouan and
284  Berghammer 2019; Gemmill 2019; Hartnett and Gemmill 2020). Changes in the timing
285  of the transition to parenthood and the share of the reproductive life course spent

286  without children, and the demographic and socioeconomic patterning of life course

287  childlessness, have relevance for all of these questions. The rising share of childless
288 women at age 30 across all racial, ethnic, and education groups, coupled with stable

289 childlessness at older ages, indicates that lower fertility is currently being driven by
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delay, reduced progression from lower to higher parities among parents, or both, rather
than by increases in permanent childlessness, intended or unintended. In future work,

we plan to apply the methodology we developed here to produce estimates of the age-
time-race/ethnicity-education-specific population at parities 1, 2, and higher, in addition

to the childless population.

Our study has some limitations. While the estimates provided in this paper are the first
to offer childlessness estimates for sub-population characterized by race, ethnicity and
education, there is no benchmark against which to compare our estimates.
Nevertheless, we validated our modeling approach by comparing our estimates at the
national level against HFD estimates derived by using the diagonals of age-specific
period estimates of the U.S. female population by parity and merging over five-years
cohorts (See Appendix, Figure A3). After age 25, the two sets of estimates coincide. At
younger ages they slightly deviate, our model tends to have higher proportions of

childless women.

Abbreviations

U.S. United States

NSFG National Survey of Family Growth
CPS Current Population Survey

HFD Human Fertility Database

NCHS National Center for Health Statistics

HMC Hamiltonian Monte Carlo
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Figure 1. Age-Specific Estimated Proportions of Childless Women at the National
Level for cohorts 1950-1954 (dark blue) and 1980-1984 (light blue). Lines and shaded
areas are median estimates and 95% CI. Points and triangles are observed values from

the Current Population Survey and National Survey of Family Growth, respectively.
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Figure 2. Age-Specific Estimated Proportions of Childless Women by
Race/Ethnicity and Education Group in 1980-84 cohort. Lines and shaded areas are
median estimates and 95% CI. Points and triangles are observed values from the

Current Population Survey and National Survey of Family Growth, respectively.
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22

plo sieak og

plo sieah 6§



421

422

423

424

425

426

427

428

429

Appendix

100

75

50

Childless women (%)

25

20 30 40
Age

+ CPS » NSFG = Hispanic NH-Black = NH-White

Figure Al. Age-Specific Estimated Proportions of Childless Women by
Race/Ethnicity in 1980-84 cohort. Lines and shaded areas are median estimates and
95% CI. Points and triangles are observed values from the Current Population Survey

and National Survey of Family Growth, respectively.
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Figure A2. Age-Specific Estimated Proportions of Childless Women by Education
Group in 1980-84 cohort. Lines and shaded areas are median estimates and 95% CI.
Points and triangles are observed values from the Current Population Survey and

National Survey of Family Growth, respectively.
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Figure A3. Age-Specific Estimated Proportions of Childless Women at the
National Level in 1950-54 cohort. Dashed and solid lines are Human Fertility Database

estimates and Bayesian parametric model median estimates, respectively.
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