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Abstract

Proximate determinants theory considers infertility rates a risk factor for lower fer-
tility rates, but the assumption that people who perceive infertility will have fewer
children has not been tested. This study investigates the association of self-per-
ceived infertility with the number of children people have had after 11 years. Infer-
tility implies reduced chances of conception (rather than sterility), but people do
not always consistently perceive infertility over time. If people who think they are
infertile at one time can later report no infertility, then does self-perceived infertility
necessarily lead to having fewer children? We answer this question by analyzing 11
waves of the German family panel (pairfam) data using negative binomial growth
curve models for eight core demographic subgroups created by combinations of gen-
der (men/women), parity (0/1+children), and initial age groups (25-27 and 35-37).
Those who repeatedly perceived themselves to be infertile (three times or more) had
fewer children than those who perceived themselves to be infertile once or twice in
only four of eight gender by initial parity by age groups. Only in four groups did
people who perceived themselves to be infertile once or twice have fewer children
than those who never perceived themselves to be infertile in both the unadjusted and
adjusted models. Thus, self-perceived infertility does not necessarily result in fewer
children. Rather, the association depends upon life course context and gender.

Keywords Fertility - Gender - Self-perceived infertility - Life course perspective -
Growth curve models

1 Introduction

Fertility research has a long tradition of acknowledging the relevance of infertil-

ity for fertility behaviors and outcomes. In his influential Proximate Determinants
Theory, Bongaarts (1978) included “sterility” as an important component in the
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equation that estimates change in fertility rates over time. Recent trends toward
delaying childbearing have heightened interest in the role of infertility for under-
standing fertility rates. Johnson et al. (2019) have called for better integration of
fertility and infertility research, in order to provide a more comprehensive under-
standing of women’s reproductive experiences. Proximate Determinants Theory was
aimed at explaining fertility rates and therefore focuses analyses at the population
levels. The individual level of analysis is increasingly of interest to demographers
in their attempt to specify the mechanisms linking infertility to completed fertil-
ity (c.f. Beaujouan et al., 2019; Breyer et al., 2010; Shreffler et al., 2016). People
tend to perceive that they are infertile if an anticipated pregnancy does not occur;
it therefore appears reasonable to expect that those who perceive themselves to be
infertile will ultimately have fewer children than those who do not perceive them-
selves to be infertile. Because more people are delaying childbearing, and many
countries have below replacement fertility rates, the question of the association of
self-perceived infertility and accumulated number of children is extremely relevant
for demographers.

The current study examines the relationship between self-perceived infertility and
number of biologically related children' over time for individuals interviewed annu-
ally for up to 11 years. We argue that the relationship between self-perceived infertil-
ity and number of children might be more complex than it at first appears. Whether
or not self-perceived infertility is associated with fewer children may depend on the
frequency of that perception across multiple years, as well as on gender, age at first
observation, and initial parity. The short answer to the research questions this study
aims to answer is: it depends. Our results demonstrate that self-perceived infertility
can, but does not necessarily, result in fewer children across the life course. Under
specific conditions, self-perceived infertility can be associated with a higher num-
ber of children, particularly among those who were already mothers at the start of
the panel. Thus, the relationship between self-perceived infertility and number of
children depends on the combination of these perceptions, as well as on initial age,
initial parity, and gender.

2 Background and Literature Review
2.1 Delayed Childbearing and Fertility in Developed Countries

Our data come from Germany, which, like most developed societies, is character-
ized by very low fertility. The average total fertility rate (TFR) for 38 Organization
for Economic Co-Development (OECD) countries was 2.84 in 1970 (OECD, 2021).
It fell below 2.00 for the first time in 1987 and is now well below replacement level
(1.61 in 2019). Since 1993 in the EU, the TFR ranges between 1.4 and 1.6 (1.53

! Hereafter referred to simply as “children.” We use the term “number of children” because we use
data from a panel study of women and men who may still have additional children after the observation
period.
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in 2018). Since 1973, the TFR in Germany ranged between 1.2 and 1.6 (1.54 in
2019). Despite the low birth rate, the cultural expectation to bear and rear children
has remained strong in Europe and most parts of the world.

Becoming a parent is a central life course goal for many people (Johnson-Hanks
et al., 2011), and parents across different cultures indicate that they place a high
value on children (Nauck, 2014). Most Europeans have a personal ideal of one or
more children, with two the most common desired number (Testa, 2012). Around
20% of women born in the early 1970s, however, have experienced permanent child-
lessness, and others have fewer children than they desire, indicating the existence
of a “fertility gap” (Kreyenfeld & Konietzka, 2017). For adults who want children,
infertility is often experienced as a major goal blockage (Loftus & Andriot, 2012).

A key source of the fertility gap in industrialized countries is the increasing age at
which women have first births. In OECD countries, the mean age at first childbear-
ing for women rose from about 25 years old in the 1970s to around 30 years old in
2019 (OECD, 2019). There are limits, however, to how long childbearing can be
delayed without becoming forgone (Morgan & Rackin, 2010). The loss of oocytes
from the ovaries is a process that begins in utero and accelerates after age 30 (Liu
& Case, 2011). Demographic evidence suggests that fecundity among women
begins to decrease around age 25 and decreases more rapidly after age 35 (Leridon,
2008). Delayed childbearing thus decreases the window of opportunity for giving
birth (Habbema et al., 2015; Huinink & Kohli, 2014), so that many women are now
attempting to have a first child at an age when their fecundity is already diminished.
Thus, because infertility increases with age, especially for women, the postpone-
ment of childbearing amplifies the relevance of infertility for understanding stability
and change in fertility rates.

Many studies have examined the postponement effect on period total fertility rates
(c.f. Bongaarts & Feeney, 1998; Sobotka, 2004) as well as the societal and economic
factors related to postponement (c.f. Mills et al., 2011; Ni Bhrolchiin & Beaujouan,
2012). Delayed childbearing is, then, linked to age-related infertility, which results
in greater rates of childlessness and more women who complete their reproductive
years having fewer children than they desired (Schmidt et al., 2012). Although Ger-
man fertility patterns are comparable to those of other Western European countries,
rates of permanent childlessness are higher in Germany (Kreyenfeld & Konietzka,
2017). One reason for the higher rate of childlessness is the challenge of reconciling
work and family because of the lack of childcare facilities in West Germany during
most of the data collection period for the German Family Panel (pairfam) (Bujard,
2011). We know of no longitudinal studies, however, that simultaneously model
sociodemographic factors related to self-perceived infertility and the association of
self-perceived infertility with number of children.

Several economically developed countries have designed policies and funded
interventions to increase support for childcare in the expectation that one result will
be increased fertility rates. Public funding for childcare is just one example of a pol-
icy aimed at increasing fertility in low-fertility states (Bauerschuster et al., 2016;
Mills et al., 2011). Other pro-fertility policies have included paid parental leave
and direct transfers of cash to families with young children, in addition to increased
availability of childcare (Bergsvik et al., 2020). Some of these policies have been
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directly aimed at infertility, either by encouraging women to have children earlier by
making them more aware of the relationship between infertility and aging (Good-
child, 2018; Nakagawa, 2018; Piagiani, 2016) or by providing subsidized access
to assisted reproductive technology (ART) (Machado & Danto-de-Gadeano, 2015;
Schmidt, 2007).

2.2 State of Research on the Association between Infertility Measures
and Number of Children over the Life Course

Physicians define infertility as 12 months of regular, unprotected intercourse without
conception (Zegers-Hochschild et al., 2017). The definition implies reduced chances
of conception but does not necessarily indicate sterility. In Germany, the current
prevalence of infertility among women of reproductive age is between 6.6 and 7.5%
(Passet-Wittig et al., 2016). As noted above, the risk of infertility increases with age.
Consequently, the risk that people will remain childless or below their desired family
size increases with aging. The effect of postponement of births on permanent invol-
untary childlessness, however, is still unclear. Estimations using a micro-simulation
in six European countries showed a “considerable” effect (te Velde et al., 2012), but
the authors cautioned that this effect might be eliminated if usage of ART were to
become more widespread. Other scholars point out that it is difficult to determine
how much of the relationship between fertility postponement and fertility rates is
due to age-related infertility and how much is due to other factors, such as a desire
for fewer children or the fact that those who delay childbearing become accustomed
to their childless state (Schmidt et al., 2012). These authors also cautioned that late
childbearing is on the rise and that, therefore, the completed fertility of women born
in the 1970s and 1980s is not yet known. Furthermore, cross-country comparisons
do not show a clear negative association between age at first birth and number of
children (Schmidt et al., 2012.)

Estimations of the effect of infertility on fertility rates are made more complex
because infertility is not a stable trait of people over time (Passet-Wittig et al., 2020).
Data from pairfam show that German adults perceive an ability to have a child natu-
rally (most of the time) but that a substantial minority (~5%) experience periods
during which they perceive an inability to procreate naturally (Passet-Wittig et al.,
2020). Thus, panel data is necessary to capture patterns of self-perceived infertility
over the life course.

Most studies of the relationship between infertility and number of children have
focused on the use of ART and the question of whether the use of ART is associated
with increased fertility rates (Lazzari et al., 2023; Leridon, 2017; Tierney, 2022).
The relevance of ART to the question of the association of infertility and fertility
rates is based on the assumption that people who have used reproductive technology
are infertile and would likely have not conceived without ART. However, only a por-
tion of people who perceive themselves to be infertile use ART.

Some evidence suggests that ART use can at least partially make up for declines
in number of children caused by delayed childbearing (Dik et al., 2009; Habbema
et al., 2009; Hoorens et al., 2007; Lazzari et al., 2021; Leridon, 2004; Schmidt,
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2007; Sobotka et al., 2008). Passet-Wittig and Bujard (2021) argue that the avail-
ability of ART may lead some women to delay childbearing even further, giving
rise to a “Medically Assisted Reproductive Technology Paradox™. Other research-
ers find that the increases in the birthrate from ART are canceled by increases in
delaying conception (Machado & Danto-de-Gadeano, 2015; Ohinata, 2011). Studies
of the impact of ART on fertility rates are mostly based either on simulations (Dik
et al., 2009; Leridon, 2004) or on cross-sectional comparisons between countries
or states (Machado & Danto-de-Gadeano, 2015; Ohinata, 2011; Schmidt, 2007).
Sobotka et al. (2008) compare women with ART-births to other women who have
given birth, but they do not compare the number of children among women who
experience fertility problems to the number of children among women who did not
experience fertility problems.

We know of only two studies that use the individual as the unit of analysis to
investigate fertility intentions and outcomes by self-perceived infertility status
(Beaujouan et al., 2019; Shreffler et al., 2016). In a study that primarily focused on
the relationship between age and fertility intentions, Beaujouan et al. (2019) were
surprised to find that realization of fertility intentions by having a live birth did not
vary significantly between women who reported that they or their partners had fer-
tility problems and those who did not report fertility problems. In a study of the
relationship between infertility and fertility intentions, Shreffler et al. (2016) also
found that perception of a fertility problem was not significantly related to number
of births.

Both of these studies were longitudinal, but they used only two waves of data.
In addition, both studies focused only on women. We are not aware of any stud-
ies that examined number of children among men who have perceived themselves
to be infertile. It is thus not clear how perceiving a fertility problem is associated
with completed fertility. The goal of the current study is to examine the relationship
between the number of times people perceived themselves to be infertile over the
eleven years of the study and the number of children people have had after 11 years.
Before we proceed, however, it is necessary to consider what “self-perceived infer-
tility” means and how its meaning might change over the life course.

2.3 Self-perceived Infertility, Meeting Medical Criteria, and Number of Children

Measures of self-perceived infertility do not perfectly reflect measures of medi-
cally defined infertility. Studies of women of reproductive age have found that
many women who meet medical criteria for infertility do not perceive them-
selves to be infertile (Abbey et al., 1994; Loftus, 2009; Passet-Wittig et al., 2016;
White et al., 2006). Conversely, women may self-identify as having a fertility
problem even if they do not qualify as infertile by the medical definition (Greil
et al., 2014). The imperfect association of self-identifying and meeting medical
criteria has been found to be the case in a number of studies of younger women
(Gemmill, 2018; Gemmill & Cowan, 2021; Gemmill et al., 2021; Polis & Zabin,
2012). Among the reasons young women gave for believing that they are infertile
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include a statement from a doctor, not becoming pregnant after having had sex
without effective contraception, and knowing someone with fertility problems
(Polis & Zabin, 2012).

Even though measures of self-perceived infertility do not perfectly map on to
measures of medically defined infertility, the use of measures of self-perception
as the sole measure of infertility is a common practice in survey research (Lazzari
et al., 2022; Passet-Wittig et al., 2020). In a study using the NSFB, which includes
measures of both self-perceived infertility and medically defined infertility, Lowry
et al. (2020) found that 67% of the women responded consistently regardless of the
measure used. Among those who did not give consistent responses, the vast majority
(75%) met criteria but did not self-identify as infertile. Perceptions provide impor-
tant information because people typically base their actions upon their definition
of the situation (Thomas & Thomas, 1928). In the case of women without children
(zero-parity), those aged 15-24 are most likely to have higher rates of self-perceived
compared to medically defined infertility (Chandra et al., 2014). Lowry et al. (2020)
showed that self-perceived infertility explains more of the variance in depressive
symptoms than medically defined infertility. Thus, for studies primarily seeking to
understand the lived experience and consequences of infertility, it is generally rea-
sonable to rely upon survey questions that indicate whether people perceive them-
selves to be infertile (Lowry et al., 2020; McQuillan et al., 2022).

Our interpretation of the relationship of fertility perceptions and measures based
on the medical definition is guided by core concepts and relevant insights from sym-
bolic interactionism (McCall & Simmons, 1978; Mead, 1934) and identity control
theory (Burke & Stets, 2009), a variant of symbolic interactionism. Self-perceptions
can change over time as individuals interact with their social and physical environ-
ments (Burke & Stets, 2009; Goffman, 1959; Manzi et al., 2010). Identity control
theory conceptualizes identity as a homeostatic process whereby individuals moni-
tor implicit and explicit messages from their environments, compare this to their
identity standard, and then adjust their behaviors to verify their identities (Burke &
Stets, 2009).

In the case of infertility, symbolic interactionism suggests that self-perception
might emerge if people might notice that their age peers are having babies, or if
their parents ask when grandchildren might arrive. In addition, lack of conception is
likely to be more salient for women than men because women gestate and give birth.
If women think that their lives are not aligned with expectations that they perceive
and accept, then they will experience a lack of homeostasis or alignment. Symbolic
interactionism also suggests that people are likely to think of themselves as having
a fertility problem, even without a medical diagnosis, if they want a child and are
therefore more aware that they are not getting pregnant. Those who are explicitly
trying to become pregnant are even more likely to perceive a fertility problem if con-
ception does not occur in a timely manner. If they become pregnant relatively soon
after perceiving a fertility problem, they are likely to cease to perceive a problem,
but—if they continue to attempt to have a child without success—they will continue
to perceive themselves to be infertile. People may sooner or later seek medical treat-
ment, at which time doctors will define them as infertile, and this will likely help to
solidify their self-perceptions (Greil et al., 2020).
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It seems reasonable to suspect, then, that those who perceive themselves to be
infertile in more years (e.g., three or more) will have fewer children than those never
perceiving themselves to be infertile or perceiving themselves to be infertile in fewer
years (e.g., one or two). However, identity control theory and symbolic interaction-
ism suggest that people pay more attention to the lack of timely conception when
they want to conceive, and that those trying to conceive may actually have more
children in the long run. The possibility that those perceiving infertility may have
more children is because people who perceive themselves to be infertile may actu-
ally conceive in a reasonable period of time (within a year), even though their desire
for a child leads them to perceive themselves to be infertile. Those who are not try-
ing to conceive or who do not want a child might not perceive themselves to be
infertile but could still have a lower likelihood of conceiving.

Also, as we have seen, young women appear to be especially likely to report
higher rates of self- perceived compared to medically defined infertility (Polis &
Zabin, 2012). Unfounded self-perception of infertility can lead to problems such as
less use of contraception and more unwanted pregnancies Data from the U.S. Veter-
ans Affairs Healthcare System showed that—among women who do use contracep-
tion—those who perceive their susceptibility to pregnancy to be low are less likely
to use the most effective methods compared to those with high perceived suscep-
tibility (Britton et al., 2019). Over- (and under-) perception of infertility relative
to actual ability to have a child, therefore, could complicate the presumed simple
assumption that infertility leads to having fewer children.

3 Method
3.1 Sample

This study uses data from the German Family Panel (pairfam), release 11.0, cover-
ing the years 2008/2009 to 2017/2018 (Briider] et al., 2016; Huinink et al., 2011).
Pairfam is a multidisciplinary study that consists of a nationwide representative
sample of women and men living in Germany from three initial age groups based
upon the years that they were born (age group 1 born in 1: 1991-1993, age group
2: 1981-1983, age group 3: 1971-1973). Data are collected yearly by computer-
aided personal interviews. Modules which cover potentially sensitive topics such
as infertility are conducted as computer-aided self-interviews. We use all waves up
through wave 11. We do not use data from a complementary panel study (Demo-
Diff) because it consists of East Germans only. As we are not interested in study-
ing East Germans specifically, their overrepresentation could bias the coefficients of
some variables.

The 11-wave data set (excluding Demo-Diff) contains 75,552 person-years (con-
sisting of 17,419 people). Respondents from age group 1 (age 15-17 at first wave,
person-years =27,425, persons=5543), and from age group 4, which was added
only in wave 11 (age 5-7 at first wave, persons=2476), were excluded because
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they would have no or very few infertility episodes.” The remaining sample con-
sists of 45,621 person-years (9,400 people). The analytical sample thus includes
only women and men from age group 2 (age 25-27 at first wave) and age group 3
(35-37 years at first wave). We also excluded 3,027 people (13,953 person-years)
who had two or more children at the time of the first wave, because most Germans
have no more than two children, and the measure self-perceived infertility status
requires information from all of the waves following the first. Thus, including those
with two or more children would leave little room for an increase in the accumulated
number of children over 11 waves of data.

These inclusion criteria reduced the sample to 31,668 person-years (6,373 peo-
ple). In addition, we excluded 67 people (539 person-years) who had been sterilized
at any wave, 132 people (422 person-years) who reported having a same-sex partner,
and 1 person (6 person-years) who had a sex change operation, leaving a sample of
30,705 person-years (6213 people). The sample was reduced by an additional 63
person-years (16 people) due to missing data on any variables in the analysis. Thus,
very few data points were lost due to listwise deletion of missing data. Also, we
excluded the 679 people in age group 2 who were added as part of the Wave 11
refreshment sample. The refreshment sample provides only one wave of data; thus, it
is impossible to observe change over time or to calculate a history of self-perceived
infertility. Finally, we excluded 2,218 individuals for whom less than three waves of
data were available because the measure of self-perceived infertility required at least
three waves of data. The analytic sample consists of 27,124 person-years (3300 peo-
ple) of which women contribute 13,588 person-years (1.647 people) and men con-
tribute 13,536 person-years (1683 people). The panel data is unbalanced; therefore,
gaps in individual panels due to unit-nonresponse may exist.

3.2 Concepts and Measures

The dependent variable is a count of the number of children reported in a particular
wave and ranges from 0 to 5.° The focal independent variable, self-perceived infer-
tility, is based on the question: “Some people are not able to conceive a child or to
procreate naturally. As far as you know, is it physically possible for you to conceive
a child or to procreate naturally?” Answer options were “definitely yes,” “probably
yes,” “probably not,” “definitely not,” “don’t know,” and “I don’t want to answer
that.” This question was asked in all eleven waves. For the multivariate analysis, we
constructed a binary indicator in which those who chose “probably not” or “defi-
nitely not” were coded as perceiving themselves to be infertile and those who chose
“definitely yes” or “probably yes” as perceiving fertility. Women who were pregnant
and men whose partners were pregnant at the time of the interview were placed in
the perceiving fertility category. We forgo making finer gradations because of the

2 The question on perceived infertility was asked only to respondents age 21 and older.
3 We used the pairfam constructed variable “nbiokids,” which includes children biologically related to
the respondent, as the dependent variable.
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small number of cases in each of the categories that indicated a problem in a wave.
For the same reason we exclude “don’t know” answers in the analyses.

We aggregated information across waves and constructed a three-category meas-
ure characterizing each person as (1) never perceived self to be infertile, (2) per-
ceived self to be infertile once or twice, and (3) perceived self to be infertile three
times or more. The resulting variable was treated as a time-invariant characteristic
of individuals. We used “perceived self to be infertile once or twice” as the reference
category to simplify the interpretation of results. Treating self-perceived infertility
as a person-level variable leaves open the possibility that having a child could pre-
cede rather than follow the first episode of self-perceived infertility. We compared
the timing of having the first child to the timing of the first episode of self-perceived
infertility and determined that self-perceived infertility preceded having children in
over 94% of cases. Although our approach is not perfect, it appears to be the best
way to address our particular research question. We discuss this issue in more detail
in the next section.

We included marital status, type of residence, place of birth, and level of edu-
cation as control variables because these variables are relevant to cultural norms
related to the number of children people have. Ever-married is a binary categorical
indicator that has a value of “1” if the respondent was married at any time during the
11 waves of data collection and a value of “0” if the respondent was never married
during the 11 waves of data collection. Type of residence is a categorical variable
indicating whether the respondent lived in an urban area (reference category) during
all waves, lived in both urban and rural areas at different waves or lived in a rural
area for all waves of data collection,

Place of birth is a categorical variable that differentiates between persons born in
West Germany, East Germany, and persons born outside of Germany (immigrants).
We used West Germany, the largest group, as the reference category. This variable
was measured at Wave 1 or at the first wave of data available if data from Wave
1 was missing. The measure of educational level was based on the International
Standard Classification of Education (ISCED-97). “Low level of education” com-
prises those without a degree or lower secondary education (ISCED 1-3), “medium
level of education” includes those with upper secondary (general and vocational)
and postsecondary non tertiary education (ISCED 4-6), and “high level of educa-
tion” includes those with tertiary education (ISCED 7-8). Education is measured at
wave 11 or at the last wave of data available if data from Wave 11 was missing. If
someone was still enrolled in school at their last wave of data collection, the meas-
ure assumes that the person will attain the corresponding degree. We treated this
variable as categorical and used “low” as the reference category.

3.3 Plan of Analysis
The goal of the analysis was to determine whether the accumulation of the num-
ber of children over eleven waves was associated with frequency of perception of

a fertility problem (never perceived self to be infertile, perceived self to be infertile
once or twice, perceived self to be infertile three or more times). The dependent
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Men, Age Group 2, Parity O Women, Age Group 2, Parity O

Exp. Score # Births

Men, Age Group 3, Parity O Women, Age Group 3, Parity O

—~

Exp. Score # Births

7 5
Wave Wave

Self-Perceived Infertility
Once or Twice

Never Perceive Three or More Times

Note: Growth curves are based on parity 0 models shown in Table 2. Individuals in Age Group 2 were age 25-27 at Wave 1 (2008); individuals in Age Group 3
were age 35-37 at Wave 1.

Fig. 1 Growth curves for the expected number of children over 11 years by perceived infertility catego-
ries, parity O at first interview, and age group. Note growth curves are based on parity 0 models shown
in Table 2. Individuals in age group 2 were age 25-27 at Wave 1 (2008); individuals in age group 3 were
age 35-37 at Wave 1

variable, number of children, was a count variable; we therefore estimated the mod-
els using negative binomial regression with robust standard errors to estimate the
growth curves. We considered other analytical approaches. Event history, survival,
and hazard analyses are more suited to questions about the time to events, such as
completed fertility (Allison, 2014). Fixed effects panel models are appropriate for
questions about within person change in self-perceived infertility status and associa-
tions with changes in the outcome (Allison, 2009). Our interest, however, is in dif-
ferential number of children by the end of the study by frequency of self-perceived
infertility over the course of 11 years. We concluded that the growth curve approach
is most appropriate for investigating whether infertility perception categories, a per-
son characteristic, was associated with the pattern of the accumulation of children.
We modeled time (1-11 years of annual data) as a polynomial to assess whether
the change in the number of children is nonlinear (e.g., more rapid at first and then
tapering at older ages). We conducted sensitivity analyses to see if using other meth-
ods of calculating standard errors would substantively affect our results and found
that this was not the case.

One advantage of the pairfam data set is that both men and women are included
in the sample, so that we are not limited to studying women only. Given that tem-
poral fertility patterns likely vary by gender, we followed common practice and ran
separate analyses for men and women. Because growth curves are likely to vary by
initial parity, we ran separate analyses by parity. Growth curves are also likely to
vary by age, so we ran separate analyses by initial age groups. All in all, we con-
ducted separate analyses for the eight subgroups that result from the possible combi-
nations of these variables (gender x parity x age group).

It is not possible for the cumulative number of children to go down over time.
Thus, our concern is with documenting differences in rate of increase in number of
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Men, Age Group 2, Parity 1 Women, Age Group 2, Parity 1

Exp. Score # Births

Exp. Score # Births

7 5
Wave Wave

Self-Perceived Infertility

Once or Twice

Never Perceive Three or More Times

Note: Growth curves are based on parity 1 models shown in Table 2. Individuals in Age Group 2 were age 25-27 at Wave 1 (2008); individuals in Age
Group 3 were age 35-37 at Wave 1.

Fig.2 Growth curves for the expected number of children over 11 years by perceived infertility catego-
ries, parity 1 at first interview, by age group. Note growth curves are based on parity 1 models shown in
Table 2. Individuals in age group 2 were age 25-27 at Wave 1 (2008); individuals in age group 3 were
age 35-37 at Wave 1

children among the three categories of frequency of self-perceived infertility over
time. We estimated 24 growth curves (3 categories of self-perceived infertility times
8 separate group analyses); some of the growth curves were estimated based on a
relatively small number of cases and therefore have fairly large standard errors. A
table showing the number of cases that informed each growth curve can be found
in Appendix. Figures 1 and 2 show the expected number of children (adjusted for
control variables) by wave, age group, parity, and gender status. The confidence
intervals for the graphs were estimated in R based on multiple simulations using the
Zelig statistical program (Imai et al., 2008).

4 Results

Table 1 provides descriptive statistics for the subsamples by gender and age
group. Most men and women never perceived themselves to be infertile, and—as
expected—men and women who started the study at younger ages (i.e., 25-27 years
old) were less likely to report perceiving themselves to be infertile than those who
were older when they started (i.e., 35-37 years old). A little over two-thirds of
respondents had no children at the time of the first interview. About a quarter of
respondents were married at some point during the eleven waves. Men and women
in the older age group were about twice as likely to have ever been married as those
in the younger age group. More older respondents had a child at the time of the first
interview than younger respondents. Almost three quarters of the sample resided in
urban areas during all the waves in which they participated. Most (two-thirds) of the
sample were also native Germans living in West Germany; one-fifth was from East
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Table 1 Descriptive statistics for time-constant variables

Men (N=1683) Women (N=1647) Total

Age group 2 Age group 3 Age group 2 Age group
3

Freq % Freq % Freq % Freq % Freq %

Never perceived self as infertile 914 ~ 88.9 508 84.5 917 89.8 467 742 2806 85.6

Perceived once or twice 107 8.8 80 9.8 83 7.8 87 12.9 471 9.4
Perceived three times or more 22 22 52 5.8 29 2.5 80 12.8 183 49
Parity O at Ist interview 934  89.8 369 58.1 756 819 246 520 2305 70.2
Parity 1 at Ist interview 109 102 271 41.1 273 182 372 48.0 1025 2938
Evermarried 116 8.7 267 59.6 238 185 301 40.8 922 244
Residence

Always urban 691 73.1 409 693 678 735 442 744 2220 732
Mixed 132 12.3 55 102 135 11.6 57 9.1 379 11.1
Always rural 220 147 176 15 216 15 119 164 731 15.8
Migrant background

West Germany 703 68.5 457 81.0 655 649 438 75.6 2253 69.2
East Germany 221 21.1 138 209 240 21.0 111 141 710 19.4
First Generation 119 104 45 8.2 134 142 69 10.3 367 14.4
Education 49

Low 93 46.5 39 66 62 472 35 4.8 229 6.1
Medium 522 456 344 523 538 479 334 506 1738 48.2
High 428  41.0 257 41.1 429 417 249 446 1363 357
Total 1043 100.0 1039 100.0 1029 100.0 618 100.0 3300 100.0

Data: Eleven waves of pairfam. Frequencies are unweighted; percentages are weighted. Frequencies rep-
resent individuals. Percentages may not add up to 100% due to rounding

Individuals in age group 2 were age 25-27 at Wave 1 (2008); individuals in age group 3 were age 35-37
at Wave 1

Germany, and under 15% were migrants. Over half of respondents had a “medium”
educational level, and a little over a third reported a “high” level of education.
Descriptive statistics for the dependent variable, number of children, are summa-
rized in Appendix 1.

Table 2 presents results of the negative binomial growth curve regression analy-
ses for parity O respondents, and Table 3 presents results of the negative binomial
growth curve regression analyses for parity one respondents. We present both unad-
justed models (including the dependent variable, focal independent variable, and the
time variables only) and adjusted models (including control variables as well) for
all eight analyses. Figures 1 and 2 illustrate the estimated changes in the number of
children reported over the eleven waves, separate by age group, gender, initial parity,
and self-perceived infertility status, adjusted for the control variables. The figures
show that, over time, the number of children increases in all subgroups, but some
groups have more steep, linear, or nonlinear shapes. The patterns differ somewhat by
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parity. For those with no children initially, the curves are flatter early on and then get
a little steeper. For those with children, the curves are a little steeper at the begin-
ning and then level off later on. We next explore the growth curves for the subgroups
in more detail.

Of the eight subgroups, self-perceived infertility is associated with number of
children at the conventional 0.05 level in six of eight groups in the adjusted models:

1. Among men from the younger age group, whether they were initially childless
(i.e., parity 0) or not, eventual number of children is highest for those who never
perceived themselves to be infertile and lowest among those who perceived them-
selves to be infertile three or more times. This relationship holds for both the
unadjusted and adjusted analyses.

2. Among men from the older age group, whether they were initially childless (i.e.,
parity 0) or not, self-perceived infertility status was not associated with eventual
number of children. This relationship holds for both the unadjusted and adjusted
analyses.

3. Among women from the younger age group who were initially childless (i.e.,
parity 0), the unadjusted model shows no relationship between eventual number
of children and self-perceived infertility status. In the adjusted model, however, it
appears that those who never perceived themselves to be infertile eventually had
more children than those who perceived themselves to be infertile once or twice
as well as those who perceived themselves to be infertile three times or more.

4. In the unadjusted model for women from the older age group who were initially
childless (i.e., parity 0), those who perceived themselves to be infertile three or
more times had fewer children than those who perceived once or twice, but there
was no difference among those who perceived once or twice and those who never
perceived themselves to be infertile. In the adjusted model, eventual number of
children was higher among those who perceived themselves to be infertile once
or twice compared to both those who perceived themselves to be infertile three
or more times and those who never perceived themselves to be infertile.

5. Counter to expectations, the unadjusted model shows that, among women from
the younger age group who were initially mothers (i.e., parity 1), those who
perceived themselves to be infertile three or more times and those who never
perceived themselves to be infertile had a higher eventual number of children
than those who perceived themselves to be infertile once or twice. The adjusted
model still shows that women who perceived themselves to be infertile three or
more times had a higher eventual number of children than those who perceived
themselves to be infertile once or twice but that there was no longer a difference
between those who never perceived themselves to be infertile and those who
perceived themselves to be infertile once or twice.

6. Both the unadjusted and adjusted models show that, among women from the
younger age group who were initially mothers (i.e., parity 1), those who never
perceived themselves to be infertile had a higher eventual number of children
than those who perceived themselves to be infertile once or twice. There was no
difference between women who perceived themselves to be infertile three or more
times and those who perceived themselves to be infertile once or twice.
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Notably, there is no single pattern of association of self-perceived infertility and
number of children that persists across subgroups. Those who repeatedly perceived
themselves to be infertile (three times or more) had fewer children than those who
perceived themselves to be infertile once or twice in only three of eight “gender by
initial parity by age group” groups. Parity 1 women in the younger age group who
perceived themselves to be infertile three times or more actually had more children
than women who perceived themselves to be infertile once or twice. Only in four
groups did people who perceived themselves to be infertile once or twice have fewer
children than those who never perceived themselves to be infertile in both the unad-
justed and adjusted models. Parity 1 women in the older age group who perceived
themselves to be infertile once or twice had more children than comparable women
who never perceived themselves to be infertile. Thus, the consequences of self-per-
ceived infertility depend upon gender and reproductive life course situation.

We now turn briefly to other variables in the model. The linear measure for time
(wave) is positive in all models for those initially childless, and for all but men in the
younger age group (age group 2), who had one child at the start of the study. The
association is nonlinear for all groups who had no children initially (Wave squared
and wave cubed are statistically significant, and as the figures show, indicate “pla-
teaus” over time.). Among those with initial parity 1, at least one of the nonlin-
ear terms (wave squared and wave cubed) are significant, except for fathers in the
younger age group. It was therefore necessary to use a polynomial time function to
capture the nonlinear process of the accumulation of children.

Turning now to the control variables in the adjusted models, people in all sub-
samples who were ever married eventually had more children than those who were
never married. In most analyses, people who lived in rural areas eventually had more
children than people who lived in urban areas. Compared to those born in West Ger-
many, persons born abroad have a higher number of children in most subsamples.
The difference in eventual number of children between those from East and West
Germany differed by gender, parity, and age group. The relationship between educa-
tion and eventual number of children also differed by gender, parity, and age group.

5 Discussion

In this article, we examine the relationship between self-perceived infertility and the
pattern of number of children over time using a German population sample. This
study contributes to answering the still open question of the potential impact of self-
perceived infertility on the number of children people have. We estimated growth
curves for the number of children by frequency of self-perceived infertility across
11 waves (never perceived self to be infertile, perceived self to be infertile once or
twice, perceived self to be infertile three times or more). Because age, gender, and
initial parity are core demographic characteristics associated with achieved num-
ber of children, we conducted separate analyses by age group (25-27 at wave 1 vs.
35-37 at wave 1), gender, and initial parity (0/1).

People who perceive themselves to be infertile often have children later in life;
this article presents specific temporal patterns for having children or different levels
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of self-perceived infertility. “Common sense” suggests that women and men who
repeatedly perceived themselves to be infertile (three times or more) would have
fewer children than those who perceived themselves to be infertile once or twice, but
we found this to be true in only three of eight analyses. Strikingly, parity 1 women
in both age groups who perceived themselves to be infertile three times or more
actually had more children than women who perceived themselves to be infertile
once or twice. This finding could reflect a stronger commitment to having a child
among these women (Shreffler et al., 2016). In two subgroups—men in the older age
group—self-perceived infertility status was not associated with number of children.
The latter finding could reflect small subsample sizes more than an actual null asso-
ciation, but the coefficients in these two groups are quite small compared to the coef-
ficients in the subgroups with statistically significant associations.

Persons who perceived themselves to be infertile once or twice have fewer chil-
dren than those who never perceived themselves to be infertile in four of eight analy-
ses (adjusted models). In three of the other four analyses, women who perceived
themselves to be infertile once or twice did not differ significantly in terms of num-
ber of children from those who never perceived themselves to be infertile. Women
who were parity 0 and were in the older age group who perceived themselves to be
infertile once or twice had more children than comparable women who never per-
ceived themselves to be infertile. This suggests that it is not always the case that per-
ceiving oneself to be infertile only once or twice is not necessarily linked to having
fewer children. It is also possible that many of the women without children (parity
0) who started the study at ages 35-37 and never perceived infertility were actually
voluntarily child-free and thus this group has an unusually low number of children.
Among some groups, perceiving oneself to be infertile once or twice could indi-
cate increased focus on having children and thus a higher awareness of problems
procreating.

Finding considerable variation in the association of perceived infertility and num-
ber of children, including higher numbers of children among those perceiving infer-
tility, has fundamental consequences for longitudinal survey data collection and for
understanding demographic trends (e.g., impact of infertility on birth rates, increas-
ing rates of late fertility). If longitudinal surveys assume that those who perceive
themselves to be infertile will no longer have children, they might include skip pat-
terns that fail to ask about birth intentions or desires. The results of the current study
suggest that it is more accurate to characterize self-perceived infertility as a tempo-
rary state rather than a permanent trait (see also Passet-Wittig et al., 2020).

These results demonstrate that the relationship between self-perceived infertil-
ity and number of children depends on the accumulation of these perceptions over
time and on different combinations of core demographic characteristics (e.g., ini-
tial parity, gender and age group). Identity control theory suggests mechanisms that
are likely to contribute to having children among those who perceive themselves to
be infertile, including making extra efforts to conceive (e.g., ceasing contraception,
monitoring cycles, timing intercourse, or seeking medical help) or perceptions of
infertility reflecting heightened attention to lack of conception following the ces-
sation of contraception. Recognizing the heterogeneity among those who perceive
themselves to be infertile could help explain why Beaujouan et al. (2019) did not
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find any differences in the realization of short-term fertility intentions between those
who reported fertility problems and those who did not.

There are limitations in this study. As noted above, we calculated 24 growth
curves (3 categories of self-perceived infertility times 8§ separate analyses). Although
pairfam starts with a large sample, some estimations, especially involving those who
perceived themselves to be infertile three or more times, are based on a relatively
small number of cases (see Appendix). Thus, results involving those who perceive
three or more times should be regarded with caution, and conclusions regarding
this group must be regarded as tentative. Some researchers might prefer to measure
infertility using medical criteria rather than subjective perception because measures
of perceived infertility do not perfectly reflect measures of medically defined infer-
tility, but the relevance of subjective measures for behaviors associated with having
children has been well documented.

Only some of the respondents in this study have completed their reproductive
years, and some may go on to have (additional) children. Therefore, our focus was
on the number of children people have rather than completed fertility. This is par-
ticularly relevant for respondents in the younger age group (who were 35-37 in the
last wave), who have had fewer opportunities both to have children and to perceive
themselves to be infertile. This is especially true for highly educated women who
often postpone childbirth to ages above 37. It also should be noted that some par-
ity 1 individuals may have perceived themselves to be infertile before having their
first child. For women in the older age group, the analysis period covers the final
reproductive years as these women are 45-47 in the last wave. Future studies on
completed fertility with panel data longer than 11 waves are necessary to cover the
full reproductive life span.

We did not include data on treatment for infertility. Information on fertility treat-
ment is available in pairfam, but, for waves 1-7, only for those who actually per-
ceive themselves to be infertile. Our conceptual model and empirical results suggest
that receipt of treatment may well moderate the relationship between perception of
a problem and number of children. We did not include this variable out of concern
that it would complicate an already complex analysis. In this initial exploration, we
wanted to determine whether self-perceived infertility consistently led to a lower
number of children, which as the results suggest, is not the case. Furthermore, avail-
able pairfam data cannot tell us whether people have ever been diagnosed with a
medical fertility problem. It would be interesting to see whether having a medical
diagnosis moderates the relationship between self-perceived infertility and number
of children.

It should also be noted that the question about self-perceived fertility problems
provided little guidance as to what criteria respondents should use to determine
whether they had a fertility problem. It is thus possible that different respondents
may have interpreted this question differently. For example, some respondents may
have interpreted the question as asking about themselves as individuals, while oth-
ers may have interpreted it as asking about them as members of a particular couple.
This may have been especially a problem for men as men do not become pregnant.
It is unclear how men might answer this question if they have fathered children in
the past, but their current partner has not become pregnant. Nonetheless—as noted
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above—there are good reasons to study self-perceived infertility. Self-perception
measures are often the only measures available to us in surveys, and self-perceived
infertility has been associated with both infertility-related behavior and well-being
(Lowry et al, 2020; McQuillan et al., 2022). Thus, for studies primarily seeking to
understand the lived experience and consequences of infertility, it is reasonable to
focus on questions about perceptions even if we are not certain that all respondents
will interpret them in the same way.

The complex patterns of relationships between self-perceived infertility and num-
ber of children which we observed challenge hitherto assumptions about the impli-
cations of (self-perceived) infertility. The assessment of own (in)fertility is a relevant
element of fertility behavior in life course contexts with different possible directions
of influence: In some cases, it can be associated with a lower future number of chil-
dren and, in others, even a higher number. These differing temporal patterns and
their underlying mechanisms are worthy of future study. The relevance of our work
for demographers is clear: rather than assume that people who report self-perceived
infertility will not have any more children (i.e., treating infertility in surveys as the
“sterility” proximate determinant), fertility research should include these measures
in their analyses as important information concerning fertility behavior over the life
course.

Appendix

Unadjusted number of children in final wave by perceiving oneself as infertile, gen-
der, age group, and parity.

Age group 2 Age group 3 All groups com-
bined

Men Women Men Women

Mean SD N Mean SD N Mean SD N Mean SD N Mean SD N

Parity 0
Perceived self as infertile

Never per-0.69  0.82 827 0.89 0.93 680 0.53 0.81 283 0.37 0.63 168 0.71 0.85 1958
ceived

Perceived 042 0.70 87 0.84 1.05 56 0.53 0.84 50 042 0.65 34 055 0.83 227
once or
twice
Threeor 0.16 049 20 0.84 1.06 20 046 091" 36 030 0.69 44 041 0.82 120
more
times
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Age group 2 Age group 3 All groups com-
bined

Men ‘Women Men ‘Women

Mean SD N Mean SD N Mean SD N Mean SD N Mean SD N

All 0.65 0.81 934 0.89 094 756 0.52 0.82 369 036 0.65 246 0.67 0.85 2305
self-per-
ception
statuses

Parity 1

Perceived self as infertile

Never per-1.88 0.76 87 1.89 0.78 237 1.50 0.62 225 1.21 0.49 283 1.58 0.68 832
ceived

Perceived 1.58 0.60 20 1.73 0.72 27 1.57 0.63 30 1.19 0.38 53 145 0.59 130
once or
twice

Threeor 1.00 0.00 11 2.17 0.78 9 147 063 16 124 048 36 140 0.64 63
more

times

All 1.80 0.74 118 1.88 0.77 273 150 0.62 271 1.24 042 372 1.54 0.67 1025
self-per-

ception

statuses

N=3330; mean=0.93; SD=0.90. Individuals in age group 2 were age 25-27 at wave 1 (2008); those in
age group 3 were age 35-37.

Funding Open Access funding enabled and organized by Projekt DEAL.

Open Access This article is licensed under a Creative Commons Attribution 4.0 International License,
which permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as
you give appropriate credit to the original author(s) and the source, provide a link to the Creative Com-
mons licence, and indicate if changes were made. The images or other third party material in this article
are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the
material. If material is not included in the article’s Creative Commons licence and your intended use is
not permitted by statutory regulation or exceeds the permitted use, you will need to obtain permission
directly from the copyright holder. To view a copy of this licence, visit http://creativecommons.org/licen
ses/by/4.0/.

References

Abbey, A., Andrews, F. M., & Halman, L. J. (1994). Psychological predictors of life quality: How are
they affected by infertility, gender, and parenthood? Journal of Family Issues, 15, 253-271. https://
doi.org/10.1177/0192513X94015002006

Allison, P. D. (2009). Fixed effects regression analysis (2nd ed.). Sage.

Allison, P. D. (2014). Event history and survival analysis. Sage.

Bauerschuster, S., Hener, T., & Rainer, H. (2016). Children of a (policy) revolution: The introduction of
universal child care and its effect on fertility. Journal of the European Economic Association, 14,
975-1005. https://doi.org/10.1111/jeea.12158

@ Springer


http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1177/0192513X94015002006
https://doi.org/10.1177/0192513X94015002006
https://doi.org/10.1111/jeea.12158

Self-Perceived Infertility is Not Always Associated with... Page 23 of 26 8

Beaujouan, E., Reimondos, A., Gray, E., Evans, A., & Sobotka, T. (2019). Declining realization of fer-
tility intentions with age. Human Reproduction, 34, 1906-1914. https://doi.org/10.1093/humrepg/
dez150

Bergsvik, J., Fauske, A., & Hart, R. K. (2020). Effects of policy on fertility: A systematic review of
(quasi)experiments. Discussion Papers No. 922. Statistics Norway. https://EconPapers.repec.org/
RePEc:ssb:dispap:922

Bongaarts, J. (1978). A framework for analyzing the proximate determinants of fertility. Population and
Development Review, 4, 105-132.

Bongaarts, J., & Feeney, G. (1998). On the quantum and tempo of fertility. Population and Development
Review, 24, 271-291.

Breyer, B. N., Mith, J. F., Shindel, A. W., Sharlip, I. D., & Eisenberg, M. L. (2010). The impact of infer-
tility on family size in the USA: Data from the national survey of family growth. Human Reproduc-
tion, 25, 2360-2365. https://doi.org/10.1093/humrep/deq152

Britton, L. E., Judge-Golden, C. P., Wolgemuth, T. E., Zhao, X., Mor, M. K., Callegari, L. S., & Bor-
rero, S. (2019). Associations between perceived susceptibility to pregnancy and contraceptive use
in a national sample of women veterans. Perspectives on Sexual and Reproductive Health, 51(4),
211-218. https://doi.org/10.1363/psrh.12122

Briiderl, J., Hank, K., Huinink, J., Nauck, B., Neyer, F. J., Walper, S., Alt, P., Buhr, P., Castiglioni, L.,
Finn, C., & Hajek, K. (2016). The German family panel (pairfam). GESIS Data Archive, Cologne.
https://doi.org/10.4232/pairfam.5678.10.0.0

Bujard, M. (2011). Family policy and demographic effects: The case of Germany. Demogrdfia English
Edition, 54, 56-78.

Burke, P. J., & Stets, J. E. (2009). Identity theory. Oxford University Press.

Chandra, A., Copen, C. E., & Stephen, E. H. (2014). Infertility and impaired fecundity in the United
States, 1982—-2010: Data from the National Survey of Family Growth. No. 2013. US Department of
Health and Human Services, Centers for Disease Control and Prevention, National Center for Health
Statistics.

Dik, J., Habbema, F., Eijkmanns, J. C., Nargund, G., Beets, G., Leridon, H., & te Velde, E. R. (2009). The
effect of in vitro fertilization in western countries. Human Reproduction, 6, 1414-1419. https://doi.
org/10.1093/humrep/dep004

Gemmill, A. (2018). Perceived subfecundity and contraceptive use among young adult US women. Per-
spectives on Sexual and Reproductive Health, 50, 119-127. https://doi.org/10.1363/psrh.12072

Gemmill, A., & Cowan, S. K. (2021). Low perceived susceptibility to pregnancy as a reason for contra-
ceptive nonuse among women with unintended births. Demographic Research, 44, 759-774. https://
doi.org/10.4054/DemRes.2021.44.31

Gemmill, A., Sedlander, E., & Bornstein, M. (2021). Variation in self-perceived fecundity among young
adult US women. Women’s Health Issues, 31, 31-39. https://doi.org/10.1016/j.whi.2020.07.002

Goffman, E. (1959). The presentation of self in everyday life. Anchor Books.

Goodchild, S. (2018). Public reaction to fertility awareness campaigns. Focus on Reproduction, July 4.
https://www.focusonreproduction.eu/article/ESHRE-Meetings-FA

Greil, A. L., Johnson, K. M., McQuillan, J., Shreffler, K. M., Leyser-Whalen, O., & Lowry, M. (2020).
Does self-identifying as having a health problem precede medical contact? The case of infertility.
Sociological Focus, 53, 236-253. https://doi.org/10.1080/00380237.2020.1782792

Greil, A. L., Leyser-Whalen, O., McQuillan, J., Shreffler, K. M., Lowry, M., & Johnson, K. M. (2014).
Patterns of seeing a doctor and self-labelling as infertile: A longitudinal analysis of a representative
sample of US women. Sociology of Health and Iliness, 32, 140-162.

Habbema, J. D. F., Eijkemans, M. J., Leridon, H., & te Velde, E. R. (2015). Realizing a desired fam-
ily size: When should couples start? Human Reproduction, 30, 2215-2221. https://doi.org/10.1093/
humrep/dev148]

Habbema, J. D. F., Eijkemans, M. J., Nargund, G., Beets, G., Leridon, H., & Te Velde, E. R. (2009). The
effect of in vitro fertilization on birth rates in western countries. Human Reproduction, 24, 1414—
1419. https://doi.org/10.1093/humrep/dep004

Hoorens, S., Gallo, F., Cave, J. A. K., & Grant, J. C. (2007). Can assisted reproductive technologies help
to offset population aging? An assessment of the demographic impact of ART in Demark and UK.
Human Reproduction, 22, 2471-2475. https://doi.org/10.1093/humrep/dem181

Huinink, J., Briiderl, J., Nauck, B., Walper, S., Castiglioni, L., & Feldhaus, M. (2011). Panel analysis of
intimate relationships and family dynamics (pairfam): Conceptual framework and design. Journal of
Family Research, 23, 77-101.

@ Springer


https://doi.org/10.1093/humrepg/dez150
https://doi.org/10.1093/humrepg/dez150
https://EconPapers.repec.org/RePEc:ssb:dispap:922
https://EconPapers.repec.org/RePEc:ssb:dispap:922
https://doi.org/10.1093/humrep/deq152
https://doi.org/10.1363/psrh.12122
https://doi.org/10.4232/pairfam.5678.10.0.0
https://doi.org/10.1093/humrep/dep004
https://doi.org/10.1093/humrep/dep004
https://doi.org/10.1363/psrh.12072
https://doi.org/10.4054/DemRes.2021.44.31
https://doi.org/10.4054/DemRes.2021.44.31
https://doi.org/10.1016/j.whi.2020.07.002
https://www.focusonreproduction.eu/article/ESHRE-Meetings-FA
https://doi.org/10.1080/00380237.2020.1782792
https://doi.org/10.1093/humrep/dev148]
https://doi.org/10.1093/humrep/dev148]
https://doi.org/10.1093/humrep/dep004
https://doi.org/10.1093/humrep/dem181

8 Page 24 of 26 A.L. Greil et al.

Huinink, J., & Kohli, M. (2014). A life-course approach to fertility. Demographic Research, 30, 1293—
1326. https://doi.org/10.4054/DemRes.2014.30.45

Imai, K., King, G., & Lau, O. (2008). Toward a common framework for statistical analysis and devel-
opment. Journal of Computational Graphics and Statistics, 17, 892-913. https://doi.org/10.1198/
106186008X384898

Johnson, K. M., Greil, A. L., Shreffler, K. M., & McQuillan, J. (2019). Fertility and infertility: Toward
an integrative research agenda. Population Research and Policy Review. https://doi.org/10.1007/
s11113-018-9476-2

Johnson-Hanks, J., Bachrach, C., Morgan, S. P., & Kohler, H.-P. (2011). Understanding family change
and variation: Structure, conjuncture, and action. Springer Verlag.

Kreyenfeld, M., & Konietzka, D. (2017). Analyzing childlessness. In M. Kreyenfeld & D. Konietzka
(Eds.), Childlessness in Europe: Contexts, causes, and consequences (pp. 3—15). Springer.

Lazzari, E., Gray, E., & Baffour, B. (2022). A dyadic approach to the study of perceived infertility and
contraceptive use. Demographic Research, 47, 1-36. https://doi.org/10.4054/DemRes2022.47.1
Lazzari, E., Gray, E., & Chambers, G. (2021). The contribution of assisted reproductive technology to
fertility rates and parity transition: An analysis of Australian data. Demographic Research, 45,

1081-1096. https://doi.org/10.4054/DemRes.2021.45.35

Lazzari, E., Potan¢okova, M., Sobotka, T., Gray, E., & Chambers, G. M. (2023). Projecting the contri-
bution of assisted reproductive technology to completed cohort fertility. Population Research and
Policy Review, 42, 6. https://doi.org/10.1007/s11113-023-09765-3

Leridon, H. (2004). Can assisted reproductive technology compensate for the natural decline in fertil-
ity with age? A model assessment. Human Reproduction, 19, 1548—1553. https://doi.org/10.1093/
humrep/deh304

Leridon, H. (2008). A new estimate of permanent sterility by age: Sterility defined as the inability to con-
ceive. Population Studies, 62, 15-24. https://doi.org/10.1080/00324720701804207

Leridon, H. (2017). Biological effects of first birth postponement and assisted reproductive technology on
completed fertility. Population, 72, 445-472. https://doi.org/10.3917/pope.1703.0445

Liu, K., & Case, A. (2011). Advanced reproductive age and fertility. Journal of Obstetrics and Gynaecol-
ogy Canada, 33, 1165-1175. https://doi.org/10.1016/S1701-2163(16)35087-3

Loftus, J. (2009). “Oh, no, I'm not infertile”’: Culture, support groups, and the infertile identity. Sociologi-
cal Focus, 42, 394-415. https://doi.org/10.1080/00380237.2009.10571364

Loftus, J., & Andriot, A. L. (2012). “That’s what makes a woman”: Infertility and coping with a failed
life course transition. Sociological Spectrum, 32, 226-243. https://doi.org/10.1080/02732173.2012.
663711

Lowry, M. H., Greil, A. L., McQuillan, J., Burch, A., & Shreffler, K. M. (2020). Medically defined infer-
tility versus self-perceived fertility problem: Implications of survey wording for assessing associa-
tions with depressive symptoms. Women’s Health Reports. https://doi.org/10.1089/whr.2020.0032

Machado, M. P., & Danto-de-Gadeano, A. (2015). Coverage of Infertility treatment and fertility out-
comes. SERIES, 6, 407-439. https://doi.org/10.1007/s13209-015-0135-0

Manzi, C., Vignoles, V., & Regalia, C. (2010). Accommodating a new identity: Possible selves, iden-
tity change and well-being across two life transitions. European Journal of Social Psychology, 40,
970-984. https://doi.org/10.1002/ejsp.669

McCall, G. J., & Simmons, J. L. (1978). Identities in interaction: An examination of human associations
in everyday life. Free Press.

McQuillan, J., Passet-Wittig, J., Greil, A. L., & Bujard, M. (2022). Is perceived inability to procreate
associated with life satisfaction? Evidence from a German panel study. Reproductive Biomedicine
and Society Online, 14, 87-100. https://doi.org/10.1016/j.rbms.2021.09.004

Mead, G. H. (1934). Mind, self, and society. University of Chicago Press.

Mills, M., Rindfuss, R. R., McDonald, P., & Te Velde, E. P. (2011). Why do people postpone parent-
hood? Reasons and social policy incentives. Human Reproduction Update, 17, 848-860. https://doi.
org/10.1093/humupd/dmr026

Morgan, S. P., & Rackin, H. (2010). The correspondence between fertility intentions and behavior in
the United States. Population and Development Review, 36, 91-118. https://doi.org/10.1111/j.1728-
4457.2010.00319.x

Nakagawa, H. M. (2018). Fertility awareness campaign. JBRA Assisted Reproduction, 22, 284-285.
https://doi.org/10.5935/1518-0557.20180074

@ Springer


https://doi.org/10.4054/DemRes.2014.30.45
https://doi.org/10.1198/106186008X384898
https://doi.org/10.1198/106186008X384898
https://doi.org/10.1007/s11113-018-9476-2
https://doi.org/10.1007/s11113-018-9476-2
https://doi.org/10.4054/DemRes2022.47.1
https://doi.org/10.4054/DemRes.2021.45.35
https://doi.org/10.1007/s11113-023-09765-3
https://doi.org/10.1093/humrep/deh304
https://doi.org/10.1093/humrep/deh304
https://doi.org/10.1080/00324720701804207
https://doi.org/10.3917/pope.1703.0445
https://doi.org/10.1016/S1701-2163(16)35087-3
https://doi.org/10.1080/00380237.2009.10571364
https://doi.org/10.1080/02732173.2012.663711
https://doi.org/10.1080/02732173.2012.663711
https://doi.org/10.1089/whr.2020.0032
https://doi.org/10.1007/s13209-015-0135-0
https://doi.org/10.1002/ejsp.669
https://doi.org/10.1016/j.rbms.2021.09.004
https://doi.org/10.1093/humupd/dmr026
https://doi.org/10.1093/humupd/dmr026
https://doi.org/10.1111/j.1728-4457.2010.00319.x
https://doi.org/10.1111/j.1728-4457.2010.00319.x
https://doi.org/10.5935/1518-0557.20180074

Self-Perceived Infertility is Not Always Associated with... Page 25 of 26 8

Nauck, B. (2014). Value of children and fertility: Results from a cross-cultural comparative survey in
eighteen areas in Asia, Africa, Europe and America. Advances in Life Course Research, 21, 135—
148. https://doi.org/10.1016/j.alcr.2014.01.004

Ni Bhrolchdin, M., & Beaujouan, E. (2012). Fertility postponement is largely due to rising educational
enrolment. Population Studies, 66, 311-327. https://doi.org/10.1080/00324728.2012.697569

OECD. (2019). SF2.3: Age of mothers at childbirth and age-specific fertility. OECD Data Base. https://
www.oecd.org/els/soc/sf_2_3_age_mothers_childbirth.pdf

OECD. (2021), Fertility rates (indicator). https://doi.org/10.1787/8272fb01-en. Accessed 09 Sept 2021.

Ohinata, A. (2011). Did the U.S. fertility mandates affect the time of first birth? Center Working Papers
Series, No. 2011-102. Available at SSRN: https://ssrn.com/abstract=1924169. https://doi.org/10.
2139/ssrn.1924169

Passet-Wittig, J., Bujard, J., McQuillan, J., & Greil, A. L. (2020). Is perception of inability to procreate a
temporal phenomenon? A longitudinal exploration of changes and determinants among women and
men of reproductive age in Germany. Advances in Life Course Research. https://doi.org/10.1016/j.
alcr.2020.100339

Passet-Wittig, J., & Bujard, M. (2021). Medically assisted reproduction in developed countries: Overview
and societal challenges. In N. F. Schneider, M. Kreyenfeld, & Michaela (Eds.), Research handbook
on the sociology of the family (pp. 417—438). Edward Elgar.

Passet-Wittig, J., Schneider, N. F., Letzel, S., Schuhrke, B., Seufert, R., Zier, U., & Miinster, E. (2016).
Priavalenz von Infertilitdt und Nutzung der Reproduktionsmedizin in Deutschland [Prevalence of
infertility and use of reproductive medicine in Germany]. Journal fiir Reproduktionsmedizin und
Endokrinologie/Journal of Reproductive Medicine and Endocrinology, 13, 80-90.

Piangiani, G. (2016). Italy’s “Fertility Day” call to make babies arouses anger, not ardor. New York Times,
September 13. https://www.nytimes.com/2016/09/14/world/europe/italy-births-fertility-europe.html

Polis, C. B., & Zabin, L. S. (2012). Missed conceptions or misconceptions: Perceived infertility among
unmarried young adults in the United States. Perspectives on Sexual and Reproductive Health, 44,
30-38. https://doi.org/10.1363/4403012

Schmidt, L. (2007). Effects of insurance mandates on fertility. Journal of Health Economics, 26, 431—
436. https://doi.org/10.1016/j.jhealeco.2006.10.012

Schmidt, L., Sobotka, T., Bentzen, J. G., Nyboe Andersen, A., ESHRE Reproduction and Society Task
Force. (2012). Demographic and medical consequences of the postponement of parenthood. Human
Reproduction Update, 18, 29-43. https://doi.org/10.1093/humupd/dmr040

Shreffler, K. M., Tiemeyer, S., Dorius, C., Spierling, T., Greil, A. L., & McQuillan, J. (2016). Infertil-
ity and fertility intentions, desires, and outcomes among U.S. women. Demographic Research, 35,

1147-1168.
Sobotka, T. (2004). Postponement of childbearing and low fertility in Europe. Thesis, University of
Groningen. https://research.rug.nl/en/publications/postponement-of-childbearing-and-low-ferti

lity-in-europe

Sobotka, T., Hansen, M. A., Jensen, T. K., Pederson, A. T., & Skakkebak, N. E. (2008). The contribution
of assisted reproduction to completed fertility: An analysis of Danish data. Population and Develop-
ment Review, 34, 79-101. https://doi.org/10.1111/j.1728-4457.2008.00206.x

te Velde, E., Habbema, D., Leridon, H., & Eijkemans, M. (2012). The effect of postponement of first
motherhood on permanent involuntary childlessness and total fertility rate in six European countries
since the 1970s. Human Reproduction, 27, 1179-1183. https://doi.org/10.1093/humrep/der455

Testa, M. R. (2012). Family sizes in Europe: Evidence from the 2011 Eurobarometer Survey. European
Demographic Research Paper, 12-02. https://www.oeaw.ac.at/fileadmin/subsites/Institute/ VID/PDF/
Publications/EDRP/edrp_2012_02.pdf

Thomas, W. L., & Thomas, D. S. (1928). The child in America: Behavior problems and programs. Knopf.

Tierney, K. (2022). The future of assisted reproductive technology live births in the United States. Popu-
lation Research and Policy Review, 41, 2289-2309. https://doi.org/10.1007/s11113-022-09731-5

White, L., McQuillan, J., Greil, A. L., & Johnson, D. R. (2006). Infertility: Testing a helpseeking model.
Social Science and Medicine, 62, 1031-1041. https://doi.org/10.1016/j.socscimed.2005.11.012

Zegers-Hochschild, F., Adamson, G. D., Dyer, S., Racowsky, C., De Mouzon, J., Rienzi, L., Sunde, A.,
Schmidt, L., Cooke, I. D., Simpson, J. L., & van der Poel, S. (2017). The international glossary
on infertility and fertility care, 2017. Human Reproduction, 32, 1786—1801. https://doi.org/10.1093/
humrep/dex234

@ Springer


https://doi.org/10.1016/j.alcr.2014.01.004
https://doi.org/10.1080/00324728.2012.697569
https://www.oecd.org/els/soc/sf_2_3_age_mothers_childbirth.pdf
https://www.oecd.org/els/soc/sf_2_3_age_mothers_childbirth.pdf
https://doi.org/10.1787/8272fb01-en
https://ssrn.com/abstract=1924169
https://doi.org/10.2139/ssrn.1924169
https://doi.org/10.2139/ssrn.1924169
https://doi.org/10.1016/j.alcr.2020.100339
https://doi.org/10.1016/j.alcr.2020.100339
https://www.nytimes.com/2016/09/14/world/europe/italy-births-fertility-europe.html
https://doi.org/10.1363/4403012
https://doi.org/10.1016/j.jhealeco.2006.10.012
https://doi.org/10.1093/humupd/dmr040
https://research.rug.nl/en/publications/postponement-of-childbearing-and-low-fertility-in-europe
https://research.rug.nl/en/publications/postponement-of-childbearing-and-low-fertility-in-europe
https://doi.org/10.1111/j.1728-4457.2008.00206.x
https://doi.org/10.1093/humrep/der455
https://www.oeaw.ac.at/fileadmin/subsites/Institute/VID/PDF/Publications/EDRP/edrp_2012_02.pdf
https://www.oeaw.ac.at/fileadmin/subsites/Institute/VID/PDF/Publications/EDRP/edrp_2012_02.pdf
https://doi.org/10.1007/s11113-022-09731-5
https://doi.org/10.1016/j.socscimed.2005.11.012
https://doi.org/10.1093/humrep/dex234
https://doi.org/10.1093/humrep/dex234

8 Page 26 of 26 A.L. Greil et al.

Publisher’s Note Springer Nature remains neutral with regard to jurisdictional claims in published maps
and institutional affiliations.

Authors and Affiliations

Arthur L. Greil'® - Desmond D. Wallace' - Jasmin Passet-Wittig? -
Julia McQuillan® - Martin Bujard? - Michele H. Lowry'

P4 Martin Bujard
martin.bujard @bib.bund.de

Arthur L. Greil
fgreil@alfred.edu

Desmond D. Wallace
wallaced @alfred.edu

Jasmin Passet-Wittig
jasmin.passet@bib.bund.de

Julia McQuillan
jmcquillan2 @unl.edu

Michele H. Lowry
Lowry @alfred.edu
I Division of Social Sciences, Alfred University, Alfred, NY, USA

Family and Fertility Research Area, Federal Institute for Population Research, Wiesbaden,
Germany

Department of Sociology, University of Nebraska-Lincoln, Lincoln, NE, USA

@ Springer


http://orcid.org/0000-0002-3101-0055

	Self‑Perceived Infertility is Not Always Associated with Having Fewer Children: Evidence from German Panel Data
	Authors

	Self-Perceived Infertility is Not Always Associated with Having Fewer Children: Evidence from German Panel Data
	Abstract
	1 Introduction
	2 Background and Literature Review
	2.1 Delayed Childbearing and Fertility in Developed Countries
	2.2 State of Research on the Association between Infertility Measures and Number of Children over the Life Course
	2.3 Self-perceived Infertility, Meeting Medical Criteria, and Number of Children

	3 Method
	3.1 Sample
	3.2 Concepts and Measures
	3.3 Plan of Analysis

	4 Results
	5 Discussion
	Appendix
	References


