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Stockholm. Sweden (FFM), which is the most widely accepted measurement of personality. The present

study fills this gap by examining the prospective association between the FFM and the
hazard ratio of the first and the second childbirth in Germany. Analyses are based on
recent data (2005-2017) from the Socio-economic Panel Study. Cox proportional haz-
ard models are applied. Findings demonstrate that personality traits are associated with
fertility. Extraversion is positively linked with the first childbirth, but is negatively associ-
ated with the second childbirth. These findings are mainly driven by males. Agreea-
bleness is positively linked with the first childbirth across the total sample. Again, this
correlation is mainly based on the findings for men, among whom a positive associa-
tion between agreeableness and the second childbirth is also found. Among women,
personality does not seem to be linked with the first childbirth. However, the risk of
having a second child is found to be negatively associated with conscientiousness.

My study adds to the current understanding of the personality—fertility association by
exploring the impact of personality trait scores from the FFM on subsequent fertility
behavior. However, further research is needed on the association between personality
and childbearing; on the mechanisms through which personality affects fertility; and
on how these links differ across cultures, among higher parities, and for births after
re-partnering.
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Introduction

The theory of the second demographic transition (SDT) argues that individualization
and self-realization contribute to fertility behavior (van de Kaa, 1987). Individuals may
gain more control over their reproductive outcomes through the use of contraceptives,
abortion and sterilization (van de Kaa, 1987). Therefore, individual characteristics such
as personality may play a more important role in fertility today than in the past. Person-
ality is linked with fertility intentions (Miller, 1992, 2011a, 2011b), and may affect fertil-
ity via the expected consequences of and attitudes toward childbearing (Ajzen & Klobas,
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2013). For instance, higher self-esteem tends to reduce negative expectations of parent-
hood, whereas shyness reinforces them (Hutteman et al., 2013). These expectations may,
in turn, predict intentions that determine fertility outcomes (Miller, 2011a, 2011b).

Furthermore, personality may affect fertility via opportunities. Available resources
appear to play an important role in childbearing behavior. For instance, personality may
be associated with vocational choice, as was suggested by Holland (1958). Indeed, previ-
ous studies have examined this relationship (Ackerman & Beier, 2003; Costa et al., 1984;
Garcia-Sedento et al., 2009), and have found that people’s vocational choices may affect
their fertility opportunities by, for example, enabling them to earn a higher income, and
thus to have the financial resources needed to support a child. A recent study based on
German data has shown that personality is linked with life trajectories, including family
formation processes (union formation, fertility) and opportunities (education, employ-
ment) (Mencarini et al., 2022).

Previous research has explored the association between personality and childbearing
to some extent. For instance, Markus Jokela and colleagues have found that fertility is
positively connected with extraversion (Alvergne et al., 2010; Jokela, 2012; Jokela et al.,
2011) and with sociability (Jokela et al., 2009). These correlations may differ by sex; e.g.,
while a strong positive association between extraversion and fertility has been found
among males, weaker effects have been observed among females (Allen, 2019; Skirbekk
& Blekesaune, 2014). However, due to data limitations, previous researchers focused on
single facets of personality only, or they measured personality at relatively high ages (i.e.,
at a mean age of around 35 or higher), and thus at ages when the majority of people
have already had their children (Avison & Furnham, 2015; Skirbekk & Blekesaune, 2014;
Tavares, 2016).

Previous studies have suggested that personality may change after childbearing
(Bleidorn et al., 2018; Jokela et al., 2009). Therefore, it is important to collect person-
ality information on individuals before they have their children, and to apply prospec-
tive approaches in order to avoid reverse causality. The FFM has been shown to be the
most reliable and robust approach to measuring personality (Goldberg, 1993; McCrae
& Costa, 1987; McCrae & John, 1992). Because the FFM now plays a dominant role in
personality research (Ashton & Lee, 2005), it is generally preferred by scholars when
examining personality and childbearing. Some studies have used the FFM for examining
fertility outcomes, but have considered cross-sectional data only (Alvergne et al., 2010;
Avison & Furnham, 2015). Other analyses have used longitudinal data, but have applied
the FFM at relatively high ages (Jokela et al., 2011; Skirbekk & Blekesaune, 2014; Tavares,
2016). Previous studies that explored the personality—fertility link based on prospective
designs did not use the FFM as a personality measurement, but instead investigated only
single personality facets, such as self-esteem (Hutteman et al., 2013), sociability (Jokela
et al., 2009), or leadership (Jokela & Keltikangas-Jarvinen, 2009). My study contributes
to the existing research on personality and fertility outcomes. To my knowledge, this
is the first study to examine the prospective association between personality traits as
measured by the Five-Factor Model (FFM) and fertility.

In addition to performing gender-specific analyses, I distinguish between birth parities
in my study. The transition from childlessness to parenthood is usually associated with
major changes in the daily lives of individuals. The transition to the second child may be
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different, given that individuals who have a first child already have parenthood experi-
ence, and their daily routines are unlikely to change dramatically following the birth of a
second child. Thus, the association between personality and fertility may differ by birth
parity, as well as by gender. For instance, as extraverted individuals are, by definition,
sociable, they may have higher chances of meeting a potential partner, which may, in
turn, improve their chances of entering parenthood. However, because having a child
greatly restricts the social life of parents, extraverted people who become parents may
experience a new phase of life that no longer suits their personal preferences. For par-
ents, social activities with friends tend to be limited, and their available time tends to
be spent on childcare. This social isolation can induce dissatisfaction among extraverted
individuals in particular, which may, in turn, lead them to refrain from having another
child. Another reason why it is important to distinguish between first and higher-order
births is related to infidelity, which has been positively linked with extraversion (Orzeck
& Lung, 2005). For example, because partnership stability tends to be lower among
extraverted individuals, they may be less likely to have a second child.

In order to examine the extent to which personality determines the first and the sec-
ond childbirth among both men and women, I run Cox proportional hazard (Cox PH)
models using longitudinal data from Germany for the 2005-2017 period. Although
the focus of my study is on individuals’ childbearing chances over the life course, I also
examine the association between individuals’ personality facets and the number of chil-
dren they have at age 40 or older.

Theoretical background

The second demographic transition

The SDT considers individualization—i.e., the desire for self-fulfillment, freedom, and
self-realization—as one important explanatory factor in demographic behavior (Lesthae-
ghe, 2014; van de Kaa, 1987). In combination with higher rates of female participation in
higher education and in the labor market, individualization may produce higher oppor-
tunity costs for childbearing (van de Kaa, 1987), particularly among women. The SDT
also considers contraceptives and abortion as factors that contribute to reduced fertil-
ity in many European societies (van de Kaa, 1987). Couples may have greater control
over their fertility, which can, in turn, result in fertility postponement, fewer unplanned
births, and higher rates of voluntary childlessness (Lesthaeghe, 2014; van de Kaa, 1987).
The SDT has been criticized. For example, some scholars have argued that the SDT is
valid for certain cultures only (e.g., Northwestern Europe, the U.S., Canada, and Aus-
tralia) (Lesthaeghe, 2014, 2020), or that it is based on cross-sectional data only (Zaidi &
Morgan, 2017). Nevertheless, the SDT has served as an influential theoretical founda-
tion for understanding empirical changes in family formation processes (childbearing,
partnering, marriage) in high-income countries in recent decades.

The SDT serves as a theoretical foundation of my study, even though in the German
context it refers to birth cohorts who are not well represented in my analytical sample
(1940s/1950s). When Lesthaeghe and van de Kaa published their work in the 1980s, they
considered West Germany to already be at an advanced stage of the transition (e.g., van
de Kaa, 1987). East Germany was at an earlier stage of the SDT, but was showing some
signs of progressing to a later stage (e.g., abortion was legalized much earlier in East than
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in West Germany) (van de Kaa, 1987). Therefore, the aim of my study is not to examine
the transition itself or potential changes in the personality—fertility link in the German
context, but to emphasize the relevance of personality for childbearing behavior in con-
temporary Germany.

Nevertheless, the SDT provides an appropriate framework for my study, since it sug-
gests that very low fertility levels will persist in Western European countries due to a
number of structural (e.g., female labor market participation and female educational
levels) and ideational factors, such as the drive for self-realization or emancipation
(Lesthaeghe, 2020). However, in Germany in the recent past, considerable increases in
fertility have occurred (BiB, 2022). The individualization process deserves more atten-
tion in demography, particularly with respect to fertility. Self-realization in fertility may
influence whether people have children earlier or later in life; whether they have more or
fewer children; and whether they have children at all. Personality may shape these fertil-
ity decisions. Individuals could view having a child as a restriction of their freedom, or
as an important life goal (Langdridge et al., 2005). Moreover, some people may believe
that their personality traits render them less suitable for parenting (Park, 2005). Thus,
personality may play an essential role in fertility decisions.

Fertility in Germany has been below replacement level for several decades. In both
East and West Germany, the total fertility rate (TFR) declined sharply from approxi-
mately 2.5 in the mid-1960s to about 1.5 in the mid-1970s (BiB, 2022). In West Ger-
many, with some minor fluctuations, the TER remained relatively stable at between 1.3
and 1.5 until the early 2010s (BiB, 2022). Fertility levels in East Germany increased in
the mid-1970s, and remained higher than West German levels until German reunifi-
cation in 1990. In 1994, the TFR in East Germany dropped to an all-time low of 0.83
(BiB, 2022). However, in the recent past, the fertility levels in East and West Germany
have converged, reaching between 1.5 and 1.6 (BiB, 2022). These developments raise the
question of what factors contribute to fertility in Germany, and who is having a first or
a second child. My study examines the extent to which personality is linked with child-
bearing using data from Germany as one example of a Western European country with
below-replacement fertility.

The concept of personality

Personality has been defined as the collection of thoughts, feelings, and behaviors that
form individuals’ distinctive characters (Uher, 2017). These facets accompany people
through various situations in their lives. One of the fundamental decisions that people
make over their life course is whether—and, if so, when—to have a child. Personality is
linked with relationship satisfaction; e.g., agreeableness is positively associated and neu-
roticism is negatively associated with this outcome (Orth, 2013). Relationship satisfac-
tion has, in turn, been positively linked with fertility (e.g., Riederer et al., 2019). Thus,
personality factors may shape fertility via partnership satisfaction.

In a recent longitudinal study based on data from the German Socio-economic Panel
Study (SOEP), Mencarini and colleagues (2022) have shown that personality facets are
linked with life trajectories related to family formation and work life. The authors argued
that because employment trajectories, relationship status, and childbearing are closely
intertwined, they should be considered together, rather than separately (Mencarini et al.,
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2022). However, this approach had several limitations. First, the authors examined life
trajectories instead of specific life events (childbearing, education, marriage). Therefore,
their analyses did not distinguish the specific effects of personality on fertility. Thus, cau-
tion is advised when applying their findings to fertility, since many other factors might
have contributed to the outcomes they examined (e.g., educational attainment, union
formation). For instance, the authors found a negative association between agreeableness
and one life trajectory (short education, full-time job, late or no family formation), but
a positive association between agreeableness and another life trajectory (no work, very
early formation of large family) among women (Mencarini et al., 2022). Whether these
differences could be attributed to employment, family formation, or both was unclear. In
my study, I focus specifically on the personality—fertility link in order to disentangle this
effect from other relevant life events, such as education or union formation.

Another limitation of the analyses by Mencarini and colleagues is that they meas-
ured personality at advanced stages of the life trajectory. Their study was based on data
from the German Socio-economic Panel Study, which did not collect personality infor-
mation before 2005. As the authors used data from 1984 onward, the associations they
found between personality and life trajectories were not prospective. However, previous
research has suggested that personality may change based on certain life events (e.g.,
the transition from school to university or employment) (Bleidorn et al., 2018). There-
fore, personality scores from 2005 or later may be the result of life events that happened
before the personality measurement occurred. Nevertheless, the work by Mencarini and
colleagues is a benchmark for my study, since it emphasized not only that family forma-
tion processes and SES indicators are closely correlated, but also that the effects of per-
sonality differ between men and women (Mencarini et al., 2022).

The Five-Factor Model and gender

In psychological research, one personality model has been widely accepted as the most
robust and reliable: namely, the Big Five Inventory (BFI), from which the Five-Factor
Model (FFM) has been developed (Ashton & Lee, 2005). A helpful overview of the his-
tory of the BFI can be found in Goldberg (1993). The five factors measured by the FFM
are agreeableness, conscientiousness, extraversion, neuroticism, and openness to experi-
ence (McCrae & Costa, 1987).

Previous research has shown that women tend to score higher than men on all these
factors. For instance, analyses conducted on a sample of U.S. students showed that
women have higher scores than their male counterparts on agreeableness, consci-
entiousness, and openness in particular (Kwon & Song, 2011). However, a system-
atic review of literature on personality differences among students mainly from North
America and Europe reported that while females were consistently found to have higher
neuroticism scores than males, the findings regarding openness were inconsistent across
the analyzed studies (Vedel, 2016). In general, however, gender differences in personal-
ity tend to be rather small and dependent on the cultural context (Schmitt et al., 2017).
With respect to personality development over time, the findings of previous research
have been mixed. While an analysis of a U.S. sample found no gender differences in per-
sonality trait changes over a 50-year period (Damian et al., 2019), other studies reported
gender differences in personality trait trajectories in younger samples in the Netherlands
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(Borghuis et al., 2017) and Italy (Vecchione et al., 2012). It was, for instance, shown that
emotional stability increases slightly for males but less so for females (Vecchione et al.,
2012); and that conscientiousness increases linearly among young women, but follows a
U-shaped pattern among men (Borghuis et al., 2017).

Women and men differ not only in terms of the level and the development of their
personality traits, but also with respect to the impact of their personality traits on their
fertility outcomes. For instance, a number of studies have shown that extraversion is
positively linked with childbearing, particularly among men (Jokela et al., 2011; Skirbekk
& Blekesaune, 2014). Other traits, such as agreeableness (positive association), appear to
be particularly relevant for fertility among women (Jokela et al., 2011).

In light of the gender differences found by previous research, it is essential to differen-
tiate between men and women when examining the association between personality and
fertility. Therefore, my analyses are run for males and females separately.

Agreeableness

Agreeableness is the tendency to be forgiving, sympathetic, friendly, and warm. People
report that agreeableness facets like kindness and considerateness are among the per-
sonality characteristics they most desire in potential partners (Buss & Barnes, 1986; Li
et al,, 2002). Furthermore, agreeableness is related to lower conflict levels with individu-
als of the opposite sex at younger ages (Asendorpf & Wilpers, 1998). Thus, young peo-
ple who are agreeable are more likely to enter a romantic relationship that may lead to
parenthood. There is also evidence that agreeableness is positively associated with part-
nership quality (Holland & Roisman, 2008) and relationship satisfaction (Orth, 2013),
both of which may increase the chances of having children. Furthermore, it has been
shown that agreeableness is positively linked with planned pregnancies among women,
and is negatively associated with unplanned pregnancies among men (Berg et al., 2013).
In line with these findings, other studies have reported that nurturance (being sympa-
thetic and helpful) and affiliation (enjoying spending time with other people, being will-
ing to make friends)—both of which are correlated with agreeableness (Costa Jr. et al.
1991)—are positively associated with the motivation to have a child (Miller, 1992). A
recent study using SOEP data has demonstrated that among women, agreeableness is
positively linked with life trajectories that include early union formation and having a
larger number of children (two or more) (Mencarini et al., 2022). Research results on
associations between agreeableness and life sequences among males have been less clear
(Mencarini et al., 2022).

Empirical evidence on the agreeableness—fertility link suggests that women with
higher scores on agreeableness give birth to more children (Jokela et al., 2011), and
are less likely to be childless (Tavares, 2016); whereas these associations have not been
found among men (Jokela, 2012; Jokela et al., 2011). However, there is evidence that
higher scores on agreeableness are associated with having children earlier in the life
course among men, but not among women (Jokela et al., 2011). The impact of agreeable-
ness on childbearing appears to weaken at higher birth parities among women, but this
decline seems to be rather small (Jokela et al., 2011). Therefore, I expect to find a positive
association between agreeableness and fertility among women for both the first and the
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second childbirth, whereas my expectations regarding the link between agreeableness
and fertility among males are less clear.

Conscientiousness

Conscientious individuals are relatively well-organized, thorough, reliable, and hard-
working. These facets may affect contraceptive use. Indeed, studies have found that a
higher level of conscientiousness is related to a lower risk of having an unplanned preg-
nancy, at least among women; while conscientious males have higher chances of having
a planned pregnancy (Berg et al., 2013). With regard to potential work—family conflicts,
some studies have suggested that conscientiousness has a negative impact on career out-
comes (Boudreau et al., 2001; Bozionelos, 2004; Gelissen & de Graaf, 2006; Roberts &
Bogg, 2004). In line with these findings, a recent study found that German teenagers
with higher conscientiousness scores are more likely to follow the vocational rather than
the educational track after completing upper secondary education (Usslepp et al., 2020).
This suggests both women and men in Germany with higher conscientiousness scores
tend to have life trajectories characterized by higher employment stability levels but
lower educational levels (Mencarini et al., 2022). Thus, these women and men may have
sufficient income early in life to support a partner and/or a child.

However, the conflict between career and fertility may vary between women and
men, and can be particularly challenging for women. Previous research has shown that
women who consider their career to be important are less likely to have children (Shref-
fler & Johnson, 2013), and that delayed childbearing is linked with greater income ben-
efits for women than for men (Miller, 2011a, 2011b). The work—family trade-off may be
reduced by welfare regulations and the sharing of childcare responsibilities between the
partners (Brodmann et al., 2007). However, positive associations between career out-
comes and fertility have been consistently found for males (Andersson & Scott, 2007;
Hopcroft, 2006; Kolk & Barclay, 2021). Furthermore, conscientious individuals tend to
report higher levels of relationship quality (Holland & Roisman, 2008) and happiness
(Orth, 2013), and to have lower risks of infidelity (Orzeck & Lung, 2005). Thus, consci-
entiousness indicators may be positively linked with fertility (Roberts & Bogg, 2004). On
the other hand, conscientious individuals tend to define their career goals clearly (Judge
& llies, 2002), and to feel more satisfied with their job (Sutin et al.,, 2009). Thus, con-
flicts between work and family could cause more career-oriented women to have lower
fertility, or to postpone having children (Blossfeld & Huinink, 1991; Gustafsson, 2001;
Skirbekk, 2008; Van Bavel, 2010). There is, however, evidence that the negative gradi-
ent between SES indicators and fertility has attenuated in the more recent past among
women in Scandinavian countries (Jalovaara et al., 2019; Kravdal & Rindfuss, 2008).

Previous research provides stronger evidence for a negative correlation between con-
scientiousness and fertility. Conscientious individuals, and particularly females, tend to
have fewer children (Jokela et al., 2011; Skirbekk & Blekesaune, 2014). In line with this
finding, it has been shown that conscientious women have a lower likelihood of having
a first and a second child, but that conscientious men do not (Jokela et al., 2011). There-
fore, I expect to find a negative association between conscientiousness and fertility (par-

ity 1 and 2) among women, but not among men.
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Extraversion

Extraversion is defined as being sociable, talkative, active, and dominant. This trait is
positively linked with the motivation to work in the public sector (van Witteloostuijn
et al,, 2017). Thus, previous findings have detected a positive association between extra-
version and transitioning from the private to the public sector (Maczulskij & Viini-
kainen, 2021). Since compensation is usually lower in the public than in the private
sector (Bourantas & Papalexandris, 1999), extraverts may be less likely than introverts
who work in the private sector to have sufficient financial resources to support a fam-
ily. However, as public sector employment provides greater job stability and more sup-
port for balancing work and family, working in the public sector and fertility outcomes
may be positively associated (Adsera, 2004, 2011; Conti & Sette, 2013). For the German
context, it has been shown that young people who are extraverted are less likely to start
higher education (compared to starting an apprenticeship) within one year of completing
secondary education (Usslepp et al., 2020). Given that young extraverts tend to follow
the occupational track early in their life course, they are likely to have an independent
income, which may, in turn, influence their childbearing decisions. Therefore, men with
higher extraversion scores are more likely to have life trajectories characterized by lower
education and full-time work (Mencarini et al., 2022). Previous research has also found
that extraverted people tend to work in specific occupations (Costa et al., 1984). For
instance, a study conducted in Germany found that extraversion is positively linked with
entry into self-employment, which is, on average, associated with higher income risks,
but also more financial wealth (Caliendo et al., 2014). Therefore, self-employed individu-
als may have more resources to support a family, and could, in turn, have higher fertility.
Indeed, self-employment has been found to be positively linked with fertility (Florida
et al., 2021). However, as was suggested above, the association between career and fertil-
ity differs between women and men.

Furthermore, extraverted people may have higher fertility because they tend to have
larger social networks and closer relationships than their introverted counterparts
(Neyer & Asendorpf, 2001; Schmitt & Shackelford, 2008). Thus, extraverts have higher
chances of forming a romantic relationship that may lead to parenthood. Indeed, men
in Germany are more likely to follow life paths characterized by early union formation
if they have higher extraversion scores (Mencarini et al., 2022). Additionally, it has been
shown that extraversion is positively associated with the number of sex partners over
time (Allen & Desille, 2017; Miller et al., 2004; Nettle, 2005, 2006; Schmitt, 2004). Hav-
ing more sex partners over the life course may increase the chances of having planned
or unplanned pregnancies. Indeed, previous findings have suggested that extraversion
is positively related to a higher risk of having an unplanned pregnancy among both men
and women (Berg et al., 2013). Furthermore, being an extravert is linked to a lower age
at first marriage (Jokela et al., 2011), and marriage promotes childbearing (Laplante &
Fostik, 2015). However, reverse causality may affect this association, given that couples
may decide to get married after getting pregnant so that the childbirth occurs within
marriage. More extraverted individuals also report higher levels of relationship quality
(Holland & Roisman, 2008; Orth, 2013), which could increase their partnership stability,
and their fertility.
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Previous research has shown that among the personality traits measured by the FFM,
extraversion is most closely associated with sexual and fertility behavior (Allen, 2019).
High scores on this personality trait have been linked to a higher probability of entering
parenthood (Jokela et al., 2011), earlier childbearing (Jokela et al., 2011; Tavares, 2016),
and lower rates of childlessness (Avison & Furnham, 2015) for both sexes. However, pre-
vious research has also found that extraversion is more closely associated with reproduc-
tive behavior among males than among females (Allen, 2019; Jokela et al., 2011; Skirbekk
& Blekesaune, 2014). Additionally, the effects of extraversion appear to be particularly
strong for the first childbirth, but to be weaker for the second childbirth (Jokela et al.,
2011). Consequently, I expect to find a positive correlation between extraversion and
fertility for both genders and parities, and to observe particularly distinct patterns for
men and for the first childbirth.

Neuroticism
Neurotic people tend to be nervous, emotionally unstable, insecure, and moody. Higher
scores on neuroticism have been negatively linked with relationship quality (Donnel-
lan et al., 2004) and satisfaction (Fisher & McNulty, 2008; Karney & Bradbury, 1997;
Malouff et al., 2010; McNulty, 2008). Thus, people with high levels of neuroticism may
have more unstable partnerships, and, therefore, lower fertility. Furthermore, as neu-
rotic people may see parenthood as an additional burden (Lillard & Waite, 1993), they
could have lower fertility intentions. Conversely, neurotic individuals may choose to
have children to improve their own (life) stability in the future (Friedman et al., 1994;
Johns et al., 2011). Moreover, the risk of having an unplanned pregnancy may be higher
among women with lower emotional stability (Berg et al., 2013). In line with this obser-
vation, it has been shown that life trajectories characterized by early family formation
are positively linked with neuroticism scores among women in Germany (Mencarini
et al., 2022). There is also evidence that young Germans with higher neuroticism scores
are less likely to enter higher education, and are more likely to follow a vocational path
after completing upper secondary education (Usslepp et al., 2020). This may imply that
individuals with higher neuroticism scores are more likely to have sufficient financial
resources to have a child early in the life course. In light of the arguments presented
above, it appears to be difficult to predict fertility outcomes based on neuroticism levels.
Fertility researchers have found negative correlations between neuroticism and the
probability of having children for both sexes (Jokela, 2012). In line with these findings,
it has been shown that more neurotic women have fewer children over the life course
(Jokela et al., 2011). However, it has also been reported that females with higher neu-
roticism scores tend to enter parenthood earlier in the life course (Jokela et al., 2011;
Tavares, 2016). For both women and men, the association between neuroticism and
childbearing behavior do not seem to change drastically by birth parity (Jokela et al.,
2011). Given that previous studies have found a positive, a negative, or even no asso-
ciation between neuroticism and fertility, I am, at this point, unable to formulate any
specific hypothesis for my analyses regarding this relationship for either women or men.
However, I do not expect to find any large differences in the effects of neuroticism on the
first and the second childbirth.
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Openness to new experiences

People who are open to experiences tend to be creative, imaginative, curious, and
broad-minded. These facets are beneficial for certain occupations, such as author or
journalist (Costa et al., 1984). However, people with such occupations may be less
likely to have children, since having childcare responsibilities can restrict the creativ-
ity and the freedom needed to be a journalist or an author. In Germany, openness is
also positively associated with entry into self-employment (Caliendo et al., 2014). As
was shown above, self-employment tends to generate greater financial wealth, which
may, in turn, lead to higher fertility. There is, indeed, evidence that self-employment
is positively linked with fertility (Florida et al., 2021). However, for self-employed
people with high levels of openness, their decision to enter self-employment may be
based on their creativity or imagination, both of which would be restricted by having
a newborn, given that childcare plays a dominant role in the lives of parents. Open-
ness is also associated with higher education and cognitive functioning (Wainwright
et al., 2008). Negative correlations between both factors and fertility outcomes have
been found in the past (Hopcroft, 2006; Retherford & Sewell, 1989; Skirbekk, 2008).
However, previous findings suggested that the detected associations tend to depend
on the cultural context, and are usually stronger among women (Sobotka et al., 2017);
although weakening educational gradients for fertility among females have been
observed (Jalovaara et al., 2019; Kravdal & Rindfuss, 2008). There is also evidence
that a higher openness score is associated with a lower risk of an early sex debut and
a lower number of unprotected sex acts (Miller et al., 2004), both of which may be
linked to later (or no) childbearing. Other studies have found that openness is nega-
tively correlated with traditional attitudes (Costa et al., 1984; McCrae, 1996; Van Hiel
& Mervielde, 2004), and that these attitudes are positively linked with higher fertility
(Holton et al., 2009; Kaufman, 2000; Puur et al., 2008). Another mechanism through
which openness may be associated with fertility is union formation. Jokela and col-
leagues (2011) found that openness tends to reduce the probability of marrying, and
to delay the first marriage. Negative associations between openness scores and early
union formation have been found for both men and women in Germany (Mencarini
et al., 2022). Late partnership formation may reduce fertility at younger ages. It has
also been shown that a higher openness score is associated with a lower risk of early
childbearing (Miller et al., 2004) and a higher risk of unfaithfulness (Orzeck & Lung,
2005).

The results of previous studies are in line with these observations. Having a higher
openness score has been found to delay the first childbirth, particularly among
women (Jokela et al., 2011; Miller et al., 2004; Tavares, 2016); to decrease the proba-
bility of having children for both sexes (Jokela, 2012; Jokela et al., 2011); and to reduce
the number of children born to both sexes (Jokela et al., 2011), or only to males (Skir-
bekk & Blekesaune, 2014). Among women, having a higher openness score tends to
be more negatively associated with the first than with the second childbirth (Jokela
et al.,, 2011). Therefore, in this study, I expect to find a negative association between
openness and fertility among both men and women for both the first and the second
childbirth. However, I also expect to observe that among women, this association is
particularly strong for the first childbirth.



Peters Genus (2023)79:6 Page 11 of 40

This brief overview of previous research could lead the reader to conclude that the cor-
relation between the FFM and fertility is well understood. However, these previous stud-
ies have fundamental weaknesses, which have been described above. Previous research
has shown that the associations between personality traits and fertility differ by parity
and by gender. Therefore, I have conducted analyses of these associations separately by
birth parity (first and second childbirth) and by gender.

Previous research has examined the personality—fertility link using fertility timing as
the outcome. However, some studies have also reported that personality traits are asso-
ciated with completed fertility; i.e., with the total number of children each individual
has (Jokela et al., 2011; Skirbekk & Blekesaune, 2014). Therefore, in additional analyses,
I consider this fertility outcome as well. However, offspring count is not the focus of my
study, since the prospective association between personality and completed fertility can-
not be explored based on the data that I use.

Data and methods

SOEP data

My analyses are based on data from the German Socio-Economic Panel Study (SOEP),
which is the largest multidisciplinary follow-up survey in Germany in terms of the
number of participants. The SOEP is conducted by the German Institute for Economic
Research, and has provided information about German households and their members
since 1984. Each year, approximately 30,000 individuals from around 14,000 households
participate in this study (Britzke & Schupp 2018). In an effort to achieve greater repre-
sentativeness, a number of subsamples and refreshments have been implemented over
time. For instance, East Germans have been included from 1990 onward to ensure that
the country’s total population after German reunification is represented (Goebel et al.,
2019). More details about the subsamples of the SOEP and their sizes can be found in
Siegers, Belcheva, and Silbermann (2019). The SOEP provides data on a range of top-
ics, including household composition, employment, educational history, and health and
subjective indicators (e.g., personal attitudes or self-reported personality traits) (Goebel
et al, 2019).

Study design

This study examines the link between personality traits and the transition to the first and
the second childbirth. The SOEP provides information about childbirths and birth par-
ity on a monthly basis. Therefore, I can examine first and second childbirths separately.
While analyses of higher birth orders were also conducted, the confidence intervals were
relatively large due to the very low number of such events over time. Therefore, two
study samples were obtained. Using the first sample, I examine the transition from being
childless to (potentially) having a first child. The underlying time scale of this analysis is
age. The exposure time starts at the study entry, i.e, at the age at first observation (aver-
age: 28.42 years); and the study exit occurs at the age at first childbirth, i.e., at the age at
last observation (average: 32.04 years). The sample consists of individuals who had not
entered parenthood before the first collection of personality information. Therefore, all
respondents at risk must have been childless in 2005 (first wave including personality
items), although they could have entered the study at a later point in time; e.g., in 2009,
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when the SOEP collected personality information for the second time. These individu-
als were followed until their first childbirth or the end of the study (2017 or drop-out),
whichever came first. The second sample consists of individuals who could transition
to a second childbirth. The underlying time scale of these analyses is not age, but time
since the first childbirth. However, the models are stratified according to the age at first
childbirth using the following categories:<21, 21-23, 24-26, 27-29, 30-32, 33-35,
and > 35. The respondents are considered at risk of having a second child nine months
after the first childbirth at the earliest, and are included in the sample only if their per-
sonality information is available. This sample includes all respondents who had a first
child before 2005, or who had their first child during the study period and were followed
thereafter. Individuals in the second sample were followed until their second childbirth
or the end of the study. Both samples were right-censored for two reasons. First, age 50
is assumed to mark the end of fecundability for women, based on an international com-
parison of the mean ages at menopause (Thomas et al., 2001). While men are not subject
to this biological restriction, having a child after age 50 was very rare among men in this
sample. Therefore, observations for both females and males over 50 years of age were
excluded. Furthermore, the data were right-censored, since not all participants gave
birth to a first or a second child by the end of the study period. The Cox Proportional
Hazards (Cox PH) model I applied addressed the problems of right-censoring and left-
truncation, which occurred when individuals had a first or a second childbirth before the
onset of the study, and were therefore excluded from the analyses.

Personality-related information has been made available every four years since 2005.
Since personality serves as a predictor in this study, the childbirths had to be observed
after the personality information had been collected. Therefore, first childbirths before
2005 were not considered in the analysis on the age at first childbirth. Similarly, the indi-
viduals at risk of having a second childbirth were included in the analysis only if their
personality information was available. While their personality values could change when
new information was collected, it was assumed that these values remained constant dur-
ing the period between the two observations. This approach is in line with previous liter-
ature showing that personality remains relatively stable over short time intervals (Ardelt,
2000; Hopwood & Bleidorn, 2018; Lucas & Donnellan, 2011).

Personality measure

The FFM is represented by 15 items in the SOEP data. The adjectives rude (reversed), for-
giving, and kind reflect the trait “Agreeableness” (A); whereas thorough, lazy (reversed),
and efficient reflect the characteristic “Conscientiousness” (C). Talkative, sociable, and
reserved (reversed) are linked to “Extraversion” (E); while worrying, nervous, and relaxed
(reversed) are associated with “Neuroticism” (N). The assessment of “Openness to new
experiences” (O) is based on the adjectives original, valuing, and imaginative. Factor
analyses with principal factors for my sample suggest that the single facets belong to
the personality traits as listed. These analyses revealed reasonable values of rotated fac-
tor loadings with oblique promax rotation (A: 0.35-0.58; C: 0.47-0.68; E: 0.60-0.67; N:
0.54-0.63; O: 0.42-0.55). Uniqueness of the items ranges from 0.56 to 0.83. The original
version of the FFM covers more than these 15 items. However, previous research has
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shown that this short version can still be considered representative of the FFM (Boyce
et al., 2016; Donnellan & Lucas, 2008).

The personality factors were measured as self-reports. Participants could answer the
item “I am somebody who is...” by using a Likert scale ranging from one (not applicable
at all) to seven (completely applicable). Missing values were excluded from these analy-
ses. Thus, the study samples only contained observations with information on all three
trait-specific items for each personality factor. In this case, the scores of these facets
were summed up, and the mean was calculated for the respective individual and year.
The mean values could range from one (trait does not suit the respondent at all) to seven
(trait fits completely). Eventually, all of the personality trait variables were standardized
(mean=0, standard deviation =1) for both genders separately.

Several tests were applied in order to assess the appropriateness of the measure. Cron-
bach’s Alpha was used to measure the internal consistency of personality traits over
time. Given that the Alpha depends on the number of tested items (Sijtsma, 2009; Tava-
kol & Dennick, 2011), and that the SOEP only contains three items per trait, the rela-
tively low values of some of the facets were reasonable (A: 0.49; C: 0.61; E: 0.73; N: 0.64;
0: 0.60). Additionally, the Intraclass Correlation Coefficients were calculated in order to
check the reliability of the personality measures over time. The results indicate that the
coefficients were above 0.5 (A: 0.53; C: 0.55; E: 0.66; N: 0.59; O: 0.60), which can be inter-
preted as a moderate level of consistency (Koo & Li, 2016).

Control variables

My analyses controlled for several sociodemographic characteristics. Gender (“female”
or “male”) was included as a time-independent covariate, and as a stratification factor
based on inconsistent findings from previous research. Observations with missing val-
ues on gender or on any other covariate were excluded [42.43%; mostly based on missing
values on income (20.22%) and on maternal (14.67%) and paternal education (17.48%)].
Previous research has shown that personality can change, particularly at younger ages
(Hopwood & Bleidorn, 2018; Specht et al., 2011). Among most people, a process of mat-
uration—i.e., increasing conscientiousness and agreeableness, as well as decreasing neu-
roticism—can be observed with age (Borghuis et al., 2017). However, the extent to which
these (changing) personality trait levels affect fertility can also vary depending on the
calendar time and the birth cohort. As the second demographic transition theory sug-
gests, members of younger birth cohorts live in a social environment that allows them
to realize their individual fertility preferences, whereas members of older birth cohorts
grew up in a different social context in which social control played a greater role. Fur-
thermore, after German reunification in 1990, Germans faced new political conditions,
which may have affected many of their daily routines, work situations, and other pro-
cesses. Therefore, birth year was included as a covariate in order to control for potential
birth cohort effects. Models that included interaction terms between each personality
factor and year of birth were also run.

Additionally, potential mediators were included in the models, and the findings are
shown with and without these factors. Numerous studies have reported a link between
education and fertility. Highly educated individuals tend to have lower fertility (Sobotka
et al., 2017) and to postpone childbirths (Monstad et al., 2008). Furthermore, education
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appears to be associated with personality (Meyer et al., 2019; Sutin et al., 2017). Pre-
vious research has demonstrated the prospective association between personality and
educational attainment, and has shown that this association is stronger than the reverse
relationship. Therefore, education—measured in years (centered around 13 years of edu-
cation) and enrollment status—serves as a mediator for the link between personality and
fertility (Sutin et al., 2017).

A similar picture can be drawn for the association between personality and civil (rela-
tionship) status. While personality can predict relationship status, partnerships do not
change personality much (Neyer & Asendorpf, 2001). However, the connection between
divorce and personality is unclear (Bleidorn et al., 2018). Regarding fertility, the role
of partnership status is well understood (Balbo et al., 2013): i.e., fertility is higher for
married than for cohabiting couples (Baizan et al., 2003; Brien et al., 1999; Spéder &
Kapitdny, 2009). Consequently, civil status (“single’, “cohabiting’;, “married’;, “divorced/
widowed”) is included as another mediator in these analyses. Both individuals without
a partner and individuals with a partner outside of the household are included in the
“single” category.

Income serves as another potential mediator in my analyses. Income has strong neg-
ative associations with fertility (Bar et al., 2018; Cérdoba & Ripoll, 2016). However,
there is evidence indicating that in recent decades, fertility has increased among higher
income groups. This means that this correlation might have flattened instead of follow-
ing a linear trend (Bar et al., 2018). Consequently, income (standardized logarithm of
individual gross income in the previous year) was included in the study as a time-varying
covariate. Income was adjusted for inflation using information from the German Federal
Statistical Office. Further analyses showed that using household income instead of indi-
vidual income did not lead to different patterns.

Recent research has pointed to the potential influence of family background on fertil-
ity. Thus, ignoring family background can bias the results (Kramarz et al., 2019). Fam-
ily background includes parental education (Chen, 2016). For this reason, the highest
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maternal and paternal school degree (“no degree’, “secondary school degree’; “interme-
diate school degree”, “technical or upper secondary school degree’, and “other degree”)
were included in the analysis. The impact of further family-related information (parental
religiosity, number of own siblings) was checked, but was not reported due to relatively
high statistical uncertainty, and because the personality trait coefficients did not change
much.

At the starting point of this study (2005), the fertility rates in the former East Germany
were relatively low compared to those in the former West Germany (BiB, 2022). Since
2005, the fertility levels in some states of the former East Germany have exceeded those
in several states of the former West Germany. Over the past few years, the fertility levels
of the two regions have converged (BiB, 2022). Consequently, region was included in the
present analysis, even though the personality traits of East and West Germans do not
seem to differ (Schimmack et al., 2008).

Statistical methods
Based on the nature of my research question—i.e., how personality is linked with
fertility risks over time—and the longitudinal data that the SOEP provides, I ran
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event-history analyses. This type of models is appropriate for studying time to events
(here: childbirth). I applied Cox proportional (PH) models due to their key assump-
tion of proportionality. According to this assumption, the hazard rates (chances of
having a child) of different subgroups are proportional to each other over time; e.g.,
when individuals with different extraversion scores are compared to each other. Equa-
tion (1) represents this model:

h(t|X1, .. .,Xp) =hy(t) * exp(,Bo + Bi1Agree;, + BrConscient;;
+B3Extra;; 4+ BsNeuro;; + B5Open;, + BsGender;
+pB7BirthYear; + BsYearsEdu;; + BoEnrolStat;; (1)
+p10CivilStat;; + B11logincome;, + B12EduMom;
+pB13EdubDad; + /314Regionit).

The expression h(t|X1, . ..,Xp) represents the hazard rate depending on the time
point ¢ and the vectors of the considered covariates Xj,...,X, of each individual i.
Certain independent variables are allowed to vary over time (personality factors,
education indicators, civil status, income, and region of residence), and these factors
obtain the index ¢. The hazard rate is the product of the baseline hazard /¢(¢), which
can take any shape, and the exponentiated sum of covariate terms. The intercept is
Bo and B ... P14 are the estimated coefficients of the covariates. The underlying time
scale of this model is age in months (until the first childbirth), and time in months
starting nine months after the first childbirth (until the second childbirth), respec-
tively. Individuals were followed until they experienced the event or dropped out of
the study, or until the end of the study in 2017.

A number of statistical tools were used to ensure that the estimates were as precise
as possible. The analyses adjusted for cluster effects coming from households using
robust standard errors. Goodness-of-fit checks using Cox—Snell residuals indicate
that the Cox model fits the data relatively well, as can be seen from the corresponding
graph in the appendix (Fig. 7). Furthermore, proportionality—as a key assumption of
Cox PH models—was tested for personality traits using Schoenfeld residuals, and no
evidence for violation of this assumption was found (results available upon request).
Statistical analyses were run separately for both genders. Analyses regarding second
childbirths were stratified by age at first childbirth (<21, 21-23, 24-26, 27-29, 30-32,
33-35, > 35).

To examine whether personality was correlated with the number of children at age
40, 45, or 50 and older, Poisson regression models were run. I used the same infor-
mation on personality as was described above. Since this setting focused on com-
pleted fertility, no time-varying variables were used. Thus, the observations were
from 2005 at the earliest (the first wave with personality information), and individuals
were included in the analyses if they were age 40 (45 and 50, respectively) or older
at the time of the latest survey collection. The Poisson regression models were con-
ducted for the total sample and separated by gender. They are based on the following
equation:
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log(E[Y|X1,...,X,]) =Bo + BiAgree; + ByConscient; + B3Extra;
+ BaNeuro; + B5Open; + BsGender;
+ B7BirthYear; + BgYearsEdu; + BoEnrolStat; (2)
+ B1oCivilStat; + B11logincome; + S12EduMom;
+ B13EduDad; + BiaRegion,.

The logarithmized outcome E[Y] (here: expected number of children by age 40 and
higher) depends on a set of independent variables X, ..., X,. Apart from the outcome,
all of the variables and indications are equivalent to the ones used above in Eq. (1), with
the difference being that they are not allowed to vary over time. Instead, personality was
taken from first observation in order to examine the prospective association between
personality and fertility. All the other covariates and the offspring counts were measured
at age 40 or higher. This may mean that characteristics like income could be affected by
earlier childbearing. However, additional analyses found similar estimates when time-
varying factors such as income or education from the first observation were considered.

Results

Descriptive results

The first sample contained individuals who were childless when their personality infor-
mation was first collected (2005, 2009, or 2013). These participants either remained
childless over time or gave birth to a first child between 2005 and 2017. Information
was available for 5,758 participants, and there were 28,100 observations in total. The
respondents were born between 1956 and 1995 (more information about the birth
cohorts and ages of the respondents in sample 1 is provided in Fig. 8). On average, these
respondents were 28.42 years old when they entered the study, and were 32.67 years
old when they had their first child (if they had a first child). However, the sample was
restricted to those individuals who were childless when they entered the study. There-
fore, this sample includes relatively high proportions of singles (62.49%) and of peo-
ple who were enrolled in educational programs (36.28%). During the considered time
period, 1065 first childbirths were observed. Table 1 shows the mean values (before
standardization of personality traits) and the frequencies of all included characteristics
for the total sample, and stratified by gender. On a scale from one to seven, the mean
values for agreeableness (5.34), conscientiousness (5.61), and extraversion (4.96) may be
considered relatively high. By contrast, the mean values for openness (4.65) and particu-
larly for neuroticism (3.75) appear to be relatively low. Women had higher mean val-
ues for all personality traits. These differences were tested by z-tests, and were shown to
be statistically valid for all five factors. The largest differences in mean values by gender
were observed for neuroticism (females: 4.08 vs. males: 3.48), while the smallest differ-
ences were found for conscientiousness (females: 5.69 vs. males: 5.54).

Sample 2 was restricted to participants who had at least one child and for whom per-
sonality information was available. This sample consisted of 2740 individuals and 11,508
observations. The participants were born between 1956 and 1995, and they had an aver-
age age of 35.30 when they entered the study. Further information on the ages and the
birth cohorts of the participants in sample 2 is shown in Fig. 9. These individuals had
their second child at an average age of 34.80 years (if they had a second child). Being
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Table 1 Descriptive statistics (Sample 1)

Sample 1 Age at first childbirth

Individuals: 5758
Observations: 28,100
Events: 1065
Baseline characteristics Females Males
Variable Mean Std.Dev. Min Max Mean Std.Dev. Mean Std.Dev.
Agreeableness 534 0.95 1 7 547 0.92 523 0.96
Conscientiousness 561 0.98 1 7 5.69 0.94 5.54 1.01
Extraversion 4.96 1.17 1 7 511 1.15 4.82 1.18
Neuroticism 3.75 1.22 1 7 4.08 1.20 348 117
Openness 4.65 1.16 1 7 478 117 4.55 113
Years of education 12.63 259 7 18 12.87 257 1243 2.59
Birth year 1956 1995
Income (log) 9.21 135 391 1305  9.06 137 933 132
N % N % N %
Gender
Female 2656 46.13 - - - -
Male 3102 53.87 - - - -
Enrolment status
Not enrolled 3669 63.72 1593 59.98 2076 66.92
Enrolled 2089 36.28 1063 40.02 1026 33.08
Civil status
Single 3598 62.49 1572 59.19 2026 6531
Cohabited 1199 20.82 621 23.38 578 18.63
Married 854 14.83 420 15.81 434 13.99
Divorced/widowed 107 1.86 43 1.62 64 2.06
Maternal education
No degree 172 299 79 297 93 3.00
Secondary degree 2207 3833 965 3633 1242 40.04
Intermediate degree 2095 36.38 993 37.39 1102 35.53
Upper secondary degree 974 16.92 476 17.92 498 16.05
Other 310 538 143 538 167 538
Paternal education
No degree 155 2.69 81 3.05 74 239
Secondary degree 2404 41.75 1060 3991 1344 43.33
Intermediate degree 1508 26.19 712 26.81 796 25.66
Upper secondary degree 1372 23.83 673 25.34 699 22.53
Other 319 5.54 130 4.89 189 6.09
Region
West 4625 80.32 2187 8234 2438 7859
East 1133 19.68 469 17.66 0664 2141

married was the most common family status (67.92%) in this sample, and the vast major-

ity of these individuals were not participating in an educational program when the study
started (2005 or later) (94.78%). A total of 716 s childbirths were recorded among the
individuals in sample 2. Compared to the participants in sample 1, the participants in
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Table 2 Descriptive statistics (Sample 2)

Sample 2—age at second childbirth

Individuals: 2740
Observations: 11,508
Events: 716
Baseline characteristics Females Males
Variable Mean Std.Dev. Min Max Mean Std.Dev. Mean Std.Dev.
Agreeableness 540 0.94 1 7 5.50 0.92 5.26 0.94
Conscientiousness 5.89 0.89 2 7 5.94 0.87 5.82 091
Extraversion 498 1.12 133 7 5.07 1.11 4.87 1.12
Neuroticism 3.83 1.22 1 7 4.08 1.20 3.51 1.16
Openness 457 1.16 1 7 4.69 1.20 443 1.09
Years of education 13.07 273 7 18 13.14 2.69 12.99 2.78
Birth Year 1956 1995
Income (log) 9.77 1.13 3.69 1314 937 1.15 10.29 0.87
N % N % N %
Gender
Female 1532 5591 - - - -
Male 1208 44.09 - - - -
Enrolment status
Not enrolled 2597 94.78 1452 94.78 1145 94.78
Enrolled 143 522 80 522 63 522
Civil status
Single 207 7.55 162 10.57 45 3.73
Cohabited 590 21.53 341 22.26 249 2061
Married 1861 67.92 963 62.86 898 74.34
Divorced/widowed 82 299 66 431 16 132
Maternal education
No degree 104 3.80 49 3.20 55 4.55
Secondary degree 1385 50.55 752 49.09 633 5240
Intermediate degree 817 29.82 478 31.20 339 28.06
Upper secondary degree 316 11.53 189 12.34 127 10.51
Other 118 4.31 64 4.18 54 4.47
Paternal education
No degree 87 3.18 44 2.87 43 3.56
Secondary degree 1385 50.55 760 4961 625 5174
Intermediate degree 686 25.04 405 2644 281 23.26
Upper secondary degree 457 16.68 262 17.10 195 16.14
Other 125 4.56 61 3.98 64 530
Region
West 2020 73.72 1115 72.78 905 7492
East 720 26.28 417 27.22 303 25.08

sample 2 had slightly higher personality scores (except on openness). In particular, they

had higher levels of conscientiousness (sample 1: 5.61 vs. sample 2: 5.89). Further details

on sample 2 are provided in Table 2.
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Fig. 1 Hazard ratios agreeableness—childbearing. Controlled for gender (total sample), birth year, education
(years and enrolment status), civil status, income, region, parental education
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Fig. 2 Hazard ratios conscientiousness—childbearing. Controlled for gender (total sample), birth year,
education (years and enrolment status), civil status, income, region, parental education

Survival models

In the following, results from Cox PH Survival Models are presented for each
trait measured by the FFM separately. Each graph displays point estimates of haz-
ard ratios (HR) and the corresponding 95% confidence intervals. Ratios above one
indicate a higher risk of childbearing at any point on the age/time scale among the
individuals with higher scores on the respective standardized personality scale (e.g.,
one standard deviation higher). Point estimates below one suggest lower chances
of childbearing with higher standardized scores. Each graph contains information
about the total sample, and about females and males after controlling for all of the
covariates listed above. Results are shown for the first and the second childbirth.
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The y-scale is logarithmic for visualization purposes, and its range can vary accord-
ing to trait-specific results. Estimated coefficients of all considered covariates for the
total sample and for women and men separately are listed in Tables 3 and 4 in the
Appendix.

Agreeableness

Figure 1 depicts the point-estimated HR regarding the association between agree-
ableness and childbearing for the total sample, as well as for women and men
separately. Within the total sample, agreeableness tends to be associated with
increased childbearing risks. The HR is 1.07 (p=0.052) for first childbirths and
is 1.05 (p=0.291) for second childbirths. The findings are mainly based on the
results among males, for whom an estimate of 1.10 (p =0.062) is calculated for the
first childbirth (second childbirth: 1.11 and p =0.057). For women, the association
between agreeableness and the first or the second childbirth is less clear (HR: 1.04
and 0.98).

Conscientiousness

Results on conscientiousness are presented in Fig. 2. A negative correlation between
conscientiousness and the first childbirth can be detected for males only, which indi-
cates that men with high scores for this trait have lower hazard ratios for the first
childbirth (HR: 0.91, p=0.084). However, the standard errors are relatively large.
For the second childbirth, conscientiousness is negatively linked with fertility among
women (HR: 0.90; p =0.077). Thus, females with high conscientiousness scores have a
lower risk of having a second child.

Extraversion
Figure 3 displays the findings regarding the association between extraversion and
fertility. Within the entire sample, a positive, albeit statistically uncertain, estimate
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Fig. 3 Hazard ratios extraversion—childbearing. Controlled for gender (total sample), birth year, education
(years and enrolment status), civil status, income, region, parental education
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Fig. 4 Hazard ratios neuroticism—childbearing. Controlled for gender (total sample), birth year, education
(years and enrolment status), civil status, income, region, parental education
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Fig. 5 Hazard ratios openness—childbearing. Controlled for gender (total sample), birth year, education
(years and enrolment status), civil status, income, region, parental education

(HR: 1.05) regarding the first childbirth can be detected. However, with respect to the
second childbirth, a negative link can be observed across the total sample (HR: 0.89,
p=0.006). Therefore, it appears that higher extraversion scores are associated with a
lower risk of having a second child. These correlations are mainly based on the find-
ings among males, for whom a strong positive association between extraversion and
the first childbirth (HR: 1.14, p =0.007), but a negative link between extraversion and
the second childbirth, is found (HR: 0.85, p =0.007). Contrary to my expectations, no
correlations between extraversion and childbearing are observed among women.

Neuroticism
The correlations between neuroticism and childbearing identified in my study are
presented in Fig. 4. The findings suggest that neuroticism does not play a large role in
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childbearing. This factor is not found to be linked with the first or the second child-
birth in any of the (sub-)samples.

Openness to new experiences

Figure 5 shows that openness is not correlated with the first childbirth. The results of
additional analyses show that a possible negative association (HR: 0.90, p=0.001) van-
ishes when civil status is included in the model. If a negative link exists at all, it is for
males (HR: 0.94). However, the confidence intervals are relatively large. For the second
childbirth, a positive relationship can be observed across all samples, and particularly
among women (HR: 1.07). Again, however, the level of uncertainty is relatively high.

In addition to running the models for which the estimates are presented above, I
tested whether these coefficients changed across birth cohorts by running models that
included interaction terms between each personality factor and year of birth. Results are
shown in the appendix (Figs. 10, 11, 12, 13, 14). However, no clear patterns emerged.
Thus, these models found no large changes in the association between personality and

fertility across birth cohorts.

Mediators

Additional checks were performed to examine the effects of mediators (family status,
education, income). The models without these variables did not differ greatly in their
personality trait coefficients, as can be seen in the appendix (Figs. 15, 16, 17, 18). In
most of the models, the inclusion of potential mediators did not affect the personality
coefficients very much. The only exception to this pattern was for openness. The mod-
els that excluded mediators found negative associations between this factor and the first
childbirth for the total sample (HR: 0.90; p=0.001), and for females (HR: 0.91; p =0.039)
and males (HR: 0.86; p =0.004). However, mediators, and civil status in particular, could
explain much of this correlation. The corresponding hazard ratios are presented in Fig. 6.
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Fig. 6 Hazard ratios openness—childbearing (mediation analyses). Controlled for gender (total sample),
birth year, region, parental education; full models also control for education (years and enrolment status), civil
status, income
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Number of children

Furthermore, Poisson regression models were conducted to analyze the correlation
between personality factors and the number of children. This perspective complements
the present study, which only focused on fertility risks over time. However, an analysis
of the number of children cannot be understood as having a prospective design, because
the follow-up data needed to conduct such an analysis are still not sufficient. Therefore,
the number of children born to each individual at the end of her or his fertility history—
i.e., at ages 40, 45, and 50 and older—is used (Table 5 in Appendix). The results indi-
cate that agreeableness and extraversion are positively related to the number of children,
whereas conscientiousness and openness are linked with having fewer children. The
findings for women are of particular interest, as associations between fertility and agree-
ableness (positive), conscientiousness (negative), and extraversion (positive) are found
among women. This implies that personality is correlated with fertility among women—
which is a finding that did not emerge from the prospective analyses on entry into par-
enthood of the present study. Why personality is linked with the number of children
among women, but not with the risks of having a first child, is a question that remains
open. This finding could be explained by the point in time when the information on per-
sonality was collected (before childbirth vs. at the end of fertility history), since having
and raising children can affect personality, which can, in turn, influence the risk of hav-
ing a second child and the total number of children born.

Discussion

This study examined the association between personality traits as measured by the FFM
and childbearing in Germany over a 12-year follow-up period. In general, the results
showed that the impact of personality on fertility was rather small. Across the total
sample, the findings for agreeableness indicated that (by one standard deviation) more
agreeable individuals had a higher risk of having a first child (HR: 1.07). Conscientious-
ness (HR: 0.94) and neuroticism (HR: 0.99) were not found to be associated with child-
bearing. Openness was shown to be associated with a lower risk of having a first child
(HR: 0.89), but this relationship vanished when potential mediators were included in the
model. The most striking correlations between fertility and personality were observed
for extraversion. This trait tended to be positively associated with the first childbirth
(HR: 1.05), but negatively associated with the second childbirth (HR: 0.90).

The estimates did not vary across birth cohorts, as additional analyses have shown (see
Figs. 10, 11, 12, 13, 14). This result may, at first glance, appear to contradict the SDT.
However, considering that the vast majority of the birth cohorts in my analytical sam-
ple had reached adult ages when the SDT was well advanced, my empirical findings do
not necessarily contradict this theoretical framework. In order to examine the validity
of the SDT for the personality—fertility link in Germany, data from cohorts who reached
adulthood before, during, and after the SDT are required. As the GSOEP has not col-
lected personality information before 2005, the cohorts who could be included in my
study were born between 1956 and 1995. Moreover, full cohort fertility accompanied
by personality information could not be observed for any of these cohorts (because the
2005-2017 observation period spanned only 12 years). Therefore, the SDT may help to
explain the relevance of personality for childbearing observed in my analyses, but not
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the changing personality gradient for fertility over cohorts. Furthermore, the relatively
stable effects of personality on fertility observed across birth cohorts are in line with
the findings from previous research on divorce (Boertien & Mortelmans, 2018). The
authors found small to non-significant changes in the effects of personality on divorce
in Germany and in other high-income contexts (Boertien & Mortelmans, 2018). These
stable patterns over cohorts may indicate that the effects of personality on family-related
outcomes (fertility, divorce) did not change much across cohorts, as is suggested by the
SDT.

The results were mainly driven by males, although conscientiousness was found to
be negatively associated with the second childbirth among women. These gender-spe-
cific findings are partly in line with those of previous research. I expected to observe
strong positive associations between extraversion and childbearing among males based
on findings from previous studies (Allen, 2019; Jokela et al., 2011). For instance, a study
conducted in Germany found that while extraversion is positively linked with life tra-
jectories characterized by early childbearing among males, the patterns among women
are less clear (Mencarini et al., 2022). These gender differences might be attributed to
the positive correlation observed between extraversion and the number of sexual part-
ners among men, but not among women (Allen & Desille, 2017). Furthermore, agreea-
bleness was found to be positively associated with the first childbirth across the total
sample, even after controlling for sociodemographic covariates. Once more, this finding
was mainly driven by males, although previous research has found a positive associa-
tion between agreeableness and fertility among German women (Mencarini et al., 2022).
However, these previous findings were based on an analysis of life trajectories that took
fertility, union formation, education, and employment into account, and that did not
examine each of these events separately (Mencarini et al., 2022). Therefore, the positive
associations between agreeableness and certain life trajectories observed among women
may also be based on other events, such as union formation. Additionally, my findings
indicated that conscientiousness was negatively linked with the first childbirth (males
only) and with the second childbirth (females only). Again, these results are partly in
line with the findings of previous studies that reported correlations between agreeable-
ness (positive) and fertility, as well as between conscientiousness (negative) and fertility
(Allen, 2019). Thus, it appears that in Germany, fertility is mainly shaped by male per-
sonality, and much less by female personality. This could be based on the mating prefer-
ences of men and women. Women may choose a long-term partner more carefully than
men do (Buss, 1994, 2006), which may be related to their personal characteristics as well.
Indeed, evidence from previous research indicates that women value indicators of agree-
ableness (kindness, considerateness) in a partner, whereas males do not value these char-
acteristics to the same extent (Buss & Barnes, 1986). This may explain why agreeableness
plays an important role in male fertility, but not in female fertility. A similar argument
may be applied to the correlation between fertility and extraversion, which also appears
to vary by gender.

The different results for the first childbirth and for the second childbirth might be
explained by the differences between these transitions. Parenthood typically requires
investment in children (money, time). There are different motives for parental invest-
ment such as personal growth (Gauthier & de Jong, 2021), which may be interconnected



Peters Genus (2023)79:6 Page 25 of 40

with personality. For instance, conscientious individuals may be more likely to invest in
their child, and this affects the transition to a first or a second child. The transition from
being childless to being a parent may be characterized by larger adjustments in daily
life than the transition to having a second child. As was argued earlier, extraverted indi-
viduals tend to have larger social networks that provide more opportunities for family
formation (earlier partnering, a higher risk of entry into parenthood). However, parent-
hood may not be compatible with engaging in social network activities, since parents
are forced to prioritize childcare over socializing (high parental investment). Therefore,
extraverted individuals may refrain from having a second child.

Over the study period of the present analyses (2005-2017), the total fertility rate
in Germany increased from 1.36 to 1.57 (Human Fertility Database 2020). In gen-
eral, fertility increased more among older people than it decreased among younger
people (Human Fertility Database 2020). One possible explanation for this pattern
is that the number of immigrants, who usually have higher fertility levels than the
indigenous population, increased over this period (Schmid & Kohls, 2010). However,
changes in personality traits across generations may have contributed to these trends
as well. Indeed, Jean M. Twenge, in collaboration with others, observed for the U.S.
context that several personality facets changed over time across generations of college
students and children, including anxiety/neuroticism (Twenge, 2000), self-esteem
(Twenge & Campbell, 2001), and narcissism (Twenge et al., 2008). In particular, extra-
version levels were shown to increase over time across generations of students in the
U.S. (Twenge, 2001). These changes in personality factors were only observed among
U.S. college students during the last decades of the twentieth century. However, it is
reasonable to assume that similar developments have taken place in other societies as
well, including in Germany, although empirical evidence on this topic is missing. Per-
sonality changes on the population level are shaped by the societal context, as Twenge
suggested in her studies. However, these changes can also affect fertility levels in the
long run. If, for instance, people are encouraged to be more sociable and talkative—
i.e., more extraverted—this could improve their chances of meeting a potential part-
ner for a romantic relationship, which may, in turn, increase their fertility.

This study has certain limitations. For instance, the associations between personal-
ity and higher birth orders were not presented because statistical uncertainty became
too large. However, previous research has suggested that the associations between
fertility and personality traits may differ by parity (Jokela & Keltikangas-Jérvinen,
2009). Moreover, this study did not distinguish between planned and unplanned preg-
nancies, even though personality traits can affect planned and unplanned pregnan-
cies differently, as Berg and colleagues (2013) have shown. Furthermore, I used the
FFM as a personality indicator, even though other personality factors might also be
considered, such as honesty-humility (Ashton & Lee, 2005) or the willingness to take
risks (Caliendo et al., 2014). The latter trait was controlled for in additional analyses,
but no associations between this facet and fertility emerged, and the personality trait
coefficients did not change much either. Moreover, the findings regarding agreeable-
ness should be considered with caution, as the internal consistency of this factor was
comparatively low (Cronbach’s Alpha: 0.49).
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This study also has several strengths. First, my study showed that the personality
factors measured by the FFM may affect the first and the second childbirth differ-
ently, while other previous studies focused only on entry into parenthood. Previous
research that distinguished between the first, the second, and the third childbirth
did not consider factors from the FFM. Moreover, while several previous studies
were based on cross-sectional data, my study examined the prospective association
between personality traits (including potential personality changes) and childbearing
using longitudinal data. This represents an important contribution, since the previ-
ous research on this relationship either collected information on personality at one
time point and fertility at some later time point, or it was based on personality meas-
ures taken at the end of people’s fertility histories. These analyses might have referred
to the effects of fertility on personality, but not the other way around. By contrast,
this study used longitudinal survey data in which the personality information was col-
lected before (possible) childbearing. The present study illustrated that using the pro-
spective approach can generate unexpected results, such as no associations among
females. Furthermore, connections between personality and fertility have not previ-
ously been explored for the German context, except in one study by Hutteman and
colleagues (2013), who used a smaller dataset (Panel Analysis of Intimate Relation-
ships and Family Dynamics) and other personality measures (self-esteem, shyness,
and aggressiveness).

In general, the findings of the present study contribute to the existing literature by
focusing on the prospective association between personality factors from the FFM and
fertility outcomes within the German context. When the results of my analyses are com-
pared to those of previous studies, certain inconsistencies in the correlations found
between personality and fertility can be detected. The findings tend to differ between
countries and study designs. Thus, more research is required to disentangle the prospec-
tive impact of personality on childbearing. Longitudinal designs that consider personal-
ity changes over time will provide deeper insight into the causal effects of personality
on fertility. In addition, to obtain a better understanding of fertility motivations, more
attention should be paid to a wider range of personality traits and personality types. Fur-
thermore, having access to population-based data would allow researchers to explore the
link between personality and higher birth orders.

Appendix

Cox—Snell (CS) residuals are plotted versus the estimated cumulative hazard function,
as presented in the figure below. If the Cox PH model fits the data well, we would expect
the cumulative hazard line to follow a linear trend with a slope of one; i.e., the estima-
tions would follow the straight reference line (based on CS residuals) that is shown in
the graph. Some variation, in particular at the right end of the tail, is expected for ana-
lytical reasons (e.g., most of the events have already happened). As we can see, the Cox
PH model fits the data relatively well.

See Figs. 7, 8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18 and Tables 3, 4, 5.
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Extraversion Effect over Birth Cohorts
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Openness Effect over Birth Cohorts
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Fig. 15 Hazard ratios agreeableness—childbearing (mediation analyses). Models w/o mediators controlled
for gender (total sample), birth year, region, parental education; full models also controlled for civil status,
income, education (years and enrolment status)
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Table 3 Hazard ratios of childbearing (first childbirth)

Total Females Males
Agreeableness 1.07 1.04 1.10
(1.00; 1.15) (0.95;1.14) (0.99;1.21)
Conscientiousness 0.94 0.99 091
(0.88;1.01) (0.90; 1.09) (0.82;1.01)
Extraversion 1.05 0.98 1.14
(0.981.12) (0.90; 1.07) (1.04;1.26)
Neuroticism 0.99 0.96 1.02
(0.92;1.06) (0.88;1.06) 0.92,1.13)
Openness 0.98 1.01 0.94
(0.91;1.05) (0.92;1.10) (0.84;1.04)
Gender (ref: Females)
Males 0.88 - -
(0.78;0.99)
Years of education 1.00 0.98 1.01
(0.98;1.03) (0.95,1.02) (0.97;1.05)
Enrolment status (ref.: Not enrolled)
Enrolled 0.70 0.53 0.96
(0.56,0.86) (0.40; 0.70) 0.71,1.31)
Birth year 1.04 1.04 1.04
(1.02;1.06) (1.02,1.07) (1.01,1.06)
Civil status (ref: Single)
Cohabited 7.87 553 12.51
(6.02,10.27) (4.04;7.57) (7.83;19.99)
Married 25.70 16.23 4558
(19.69;33.54) (11.94;22.07) (28.53;72.81)
Divorced/widowed 3.00 2.53 372
(1.17;7.67) (0.74;8.64) (0.86;16.13)
Income (log) 1.19 1.07 134

(1.07;1.33) (0.94;1.22) (1.15;1.56)
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Table 3 (continued)

Total Females Males

Maternal education (ref.: Secondary Degree)

No degree 0.87 0.94 0.98
(0.54;1.39) (0.52;1.71) (0.49;1.94)
Intermediate degree 1.05 1.02 1.14
(0.89;1.25) (0.80;1.29) (0.89; 1.46)
Upper secondary degree 1.1 1.10 1.19
(0.88;1.40) (0.81,1.49) (0.84;1.68)
Other 1.54 1.06 243
(0,98 2.42) (0.56; 2.04) (1.40;4.21)
Paternal education (ref: Secondary Degree)
No degree 1.75 2.54 1.13
(1.04;2.96) (1.34;4.82) (0.58;2.24)
Intermediate degree 1.13 1.15 1.11
(0.94;1.35) (0.90; 1.46) (0.86; 1.44)
Upper secondary degree 1.1 1.28 0.92
(0.92;1.34) (0.981.66) (0.68:1.24)
Other 0.95 1.08 0.79
(0.60; 1.50) (0.57;2.05) (0.42;1.49)
Region (ref: West)
East 1.53 1.61 1.44
(1.25;1.86) (1.282.03) (1.11,1.86)
N 28,100 12,904 15,196

Table 4 Hazard ratios of childbearing (second childbirth)

Total Females Males
Agreeableness 1.05 0.98 1.11
(0.96,1.14) (0.88:1.10) (1.00; 1.24)
Conscientiousness 0.95 0.90 0.97
(0.88;1.03) (0.81,1.01) (0.87;1.08)
Extraversion 0.89 0.93 0.85
(0.82;0.97) (0.83;1.04) (0.76,0.96)
Neuroticism 0.96 0.93 0.96
(0.88;1.04) (0.83,1.03) (0.86,1.08)
Openness 1.04 1.07 1.02
(0.951.13) (0.95;1.20) (0.90; 1.14)
Gender (ref.: Females)
Males 127 - -
(1.09; 1.47)
Years of education 1.09 1.12 1.05
(1.05,1.12) (1.07;1.17) (1.00;1.10)
Enrolment status (ref: Not Enrolled)
Enrolled 0.89 0.75 1.05
(0.63;1.25) (0.46; 1.20) (0.65;1.69)
Birth year 1.07 1.08 1.07

(1.04,1.10) (1.05,1.11) (1.04,1.10)
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Table 4 (continued)

Total Females Males
Civil status (ref: Single)
Cohabited 5.25 6.96 3.71
(2.71,10.17) (3.21,15.13) (1.15,11.94)
Married 7.31 8.16 6.00
(3.88;,13.76) (3.8817.16) (1.90;18.92)
Divorced/widowed 2.06 218 290
(0.67,6.32) (0.52,9.04) (046, 18.27)
Income (log) 1.06 0.95 1.26
(0.97;1.15) (0.86; 1.06) (1.05;1.50)
Maternal education (ref.: Secondary Degree)
No degree 137 0.91 161
(0.93,2.03) (043;1.92) (1.02,2.52)
Intermediate degree 1.08 0.98 1.25
(0.881.34) (0.74;1.31) (0.94,1.67)
Upper secondary degree 1.14 0.95 135
(0.86;1.51) (0.66; 1.37) (0.90;2.02)
Other 1.21 135 113
(0.72;2.02) 0.59;3.13) 0.59;2.18)
Paternal education (ref.: Secondary Degree)
No degree 0.89 1.05 0.87
(0.55,1.43) (048, 2.31) (0.51,1.49)
Intermediate degree 1.06 0.96 1.21
(0.86;1.32) 0.71;1.28) 0.89;1.63)
Upper secondary degree 1.00 1.06 0.99
0.78,1.29) (0.76, 1.46) (0.69; 1.44)
Other 1.15 1.02 1.16
(0.68,1.92) (042, 2.45) 0.63,2.12)
Region (ref.: West)
East 0.72 0.83 0.64
(0.57;0.91) (0.64;1.08) (0.48,0.85)
N 11,508 6570 4938
Table 5 Poisson regression models
Total Females Males
Age 40+
Agreeableness 0.03 0.03 0.02
(0.02;0.04) (0.02;0.05) (0.01;0.04)
Conscientiousness —0.01 —0.02 <0.01
(—0.02,<0.01) (—0.03;>—001) (>—001,002)
Extraversion 0.01 0.02 0.02
(<0.01;,0.03) (<0.01,0.03) (>—1001,0.03)
Neuroticism —0.01 —0.01 —0.01
(—0.02,<001) (—0.02;0.01) (—0.02,0.01)
Openness —0.01 >—001 —0.01
(—0.02,<001) (—0.02,001) (—0.03;<0.01)
N 16,713 8306 8407
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Table 5 (continued)

Total Females Males
Age45+
Agreeableness 0.03 0.03 0.02
(0.01,0.04) (0.01,0.04) (<0.01,0.04)
Conscientiousness —0.01 —0.02 <0.01
(—0.02,0.01) (—0.03;<0.01) (—0.02;0.02)
Extraversion 0.01 0.01 0.02
(<0.01;0.03) (>—0.01,0.03) (>—0.01,0.04)
Neuroticism —0.01 —0.01 —0.01
(—0.02;,<0.01) (—0.02;<001) (—0.02;0.01)
Openness —0.01 —0.01 —0.01
(-0.02;<0.01) (—0.02;0.01) (—0.03;0.01)
N 13,736 6732 7004
Age 50+
Agreeableness 0.03 0.03 0.02
(0.01,0.04) (0.01,0.05) (<0.01;0.04)
Conscientiousness 0.01 —0.01 0.02
(—0.01,0.02) (—0.03;0.01) (—0.01;0.04)
Extraversion 0.01 0.01 0.01
(>—0.01;003) (—0.01;0.03) (—0.01;0.04)
Neuroticism —0.01 —0.01 —0.01
(—0.02;<0.01) (—0.02;0.01) (—0.03;0.01)
Openness —0.01 —0.01 —0.01
(—0.02;0.01) (—0.02;0.01) (—0.03;0.01)
N 10,285 4947 5338

All models controlled for gender (total samples only), birth year, region, parental education, civil status, income, education
(years and enrolment status)

Abbreviations

FFM Five-factor model

SDT Second demographic transition

(Cox) PH  (Cox) proportional hazard(s)
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