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Polarized adult fertility patterns following early
parental death

Éva Beaujouan 1 and Anne Solaz 2

1Wittgenstein Centre (IIASA, OeAW, University of Vienna), 2INED

Death of a parent during childhood has become rare in developed countries but remains an important life

course event that may have consequences for family formation. This paper describes the link between

parental death before age 18 and fertility outcomes in adulthood. Using the large national 2011 French

Family Survey (INSEE–INED), we focus on the 1946–66 birth cohorts, for whom we observe entire

fertility histories. The sample includes 11,854 respondents who have lost at least one parent before age

18. We find a strong polarization of fertility behaviours among orphaned males, more pronounced for

those coming from a disadvantaged background. More often childless, particularly when parental death

occurred in adolescence, some seem to retreat from parenthood. But orphaned men and women who do

become parents seem to embrace family life, by beginning childbearing earlier and having more

children, especially when the deceased parent is of the same sex.
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Introduction

The death of a parent in childhood or adolescence
has become rare (Uhlenberg 1980) but no less impor-
tant. In fact, it may be even more important due to
the reduced visibility of orphanhood in contempor-
ary societies and the greater frailty of the orphaned
population, which is why studies of its consequences
are particularly welcome (Leopold and Lechner
2015). In the United States in 2014, around 9 per
cent of adults aged 20–24 had lost at least one
parent (Scherer and Kreider 2019), and in France
this was the case for around 6 per cent of those
aged 18–24 in the 2000s (Monnier and Pennec
2005; Flammant 2019). Losing a father occurs much
more frequently than losing a mother, and the loss
of both parents in childhood/adolescence is very
rare (involving 5 per cent of all orphans). The speci-
ficity of the orphaned population and their experi-
ence of loss makes them particularly likely to
experience different trajectories for their own
family later in life (Kiernan 1992; Blanpain 2008;
Reneflot 2011; Dahlberg 2020).
The importance of family structure in early life has

been identified as fundamental for later-life out-
comes in the literature on divorce (McLanahan and

Bumpass 1988; Wu and Schimmele 2003; Lyngstad
and Jalovaara 2010). Like the children of separated
parents, orphans (who, in this paper, we define as
children who have lost one or both parents) experi-
ence parental absence and can be exposed to dimin-
ished economic resources or differences in
parenting. The death of one or both parents at an
early age has short- and long-term financial, psycho-
logical, and developmental repercussions for the
child (see e.g. Stikkelbroek et al. 2012) and makes
orphans a particularly fragile group (Marks et al.
2007; Flammant 2020). In particular, adults who
have experienced the death of a parent in early life
seem to be more vulnerable than those who have
experienced parental divorce, and this calls for a
specific study of orphans and their later-life family
experiences (Mack 2001).
Up to now, the literature linking parental loss in

childhood to fertility has focused mainly on early
adult stages. Orphaned individuals generally seek
economic and household independence earlier than
non-orphans (Kiernan 1992; Kane et al. 2010;
Shenk and Scelza 2012), and they also enter partner-
ship and parenthood earlier (Hepworth et al. 1984;
Kiernan 1992; Blanpain 2008; Reneflot 2011; Shenk
and Scelza 2012). Little is known about their
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subsequent reproductive lives. On one hand, some
orphaned adults may, implicitly or explicitly, try to
counterbalance the early loss of a parent or a
shorter perceived life expectancy (Geronimus
1996) by forming a new family earlier and having
more children than non-orphaned adults, in other
words, they more often embrace family life. On the
other hand, those who experience parental loss in
childhood may be more reluctant to form a family,
for instance because they perceive themselves as
more vulnerable to the deaths of relatives (Mireault
and Bond 1992) or tend to avoid intimacy (Hep-
worth et al. 1984). This could result in a retreat
from parenthood for some orphaned individuals,
notably in the form of childlessness or postponement
of parenthood.
We investigate here the link between parental

death before age 18 and fertility behaviour in adult-
hood among women and men, specifically by consid-
ering a variety of fertility indicators: timing of entry
into parenthood; permanent childlessness; and
average number of children, both for those who
become parents and overall (including the childless).
The lack of large data sources offering a long-term

perspective has prevented in-depth studies of the
link between orphanhood and future family con-
struction. We use here the very large French data
set from the most recent Family and Housing
Survey, in 2011, and focus particularly on the 1946–
66 birth cohorts (N = 130,170), the most recent
cohorts for whom we can observe entire fertility his-
tories and calculate completed fertility. We study
men and women separately, given their differential
reactions to parental death (Leopold and Lechner
2015) and their distinct childbearing and family
behaviours (Koropeckyj-Cox and Pendell 2007;
Winkler-Dworak and Toulemon 2007). We dis-
tinguish between non-orphaned and orphaned
adults, while also detailing for the latter their age
when the parent died and the sex of the deceased
parent. We also control several possible confounding
factors and study possible heterogeneity in behav-
iour linked to level of education and socio-economic
background.

Background

Context and past results

Losing a parent during childhood or adolescence was
a common event for the generations whose parents
went through the First or Second World Wars.
More than 19 per cent of French people born in

the 1920s and still alive in 2011 had lost at least
one parent before reaching age 18 (Figure 1). Note
that the real proportions of orphans at that time
may have been higher, given the higher chances of
orphans dying at early ages (see Data subsection).
The death of parents in early life largely became
less common for cohorts over the century: 5 per
cent of adults born in the late 1980s had lost at
least one parent by age 18. The greyed zone in
Figure 1 highlights the cohorts selected for our
study (1946–66), namely those born after the
Second World War and aged 45–65 at the time of
the survey. In these cohorts, the share of adults
who had lost at least one parent during childhood
or adolescence was still relatively high, stabilizing
at around 9 per cent among adults born around
1960 before decreasing anew, as also observed by
Flammant (2019) using older data (for which attri-
tion due to early mortality was more limited). The
most recent slowdown can be attributed to the pla-
teauing mortality gains at adult ages and is
reinforced by childbearing postponement: being
born to older parents increases the risk of losing a
parent at an early age (Flammant 2020).
Orphans constitute such a small group that data

representative of this population are scarcely avail-
able for studying their behaviour later in life. On
one hand, Reneflot (2011) showed earlier entry
into parenthood in Norway for both women and
men who had lost a parent before age 16: they
were more likely to have a child before age 23.
This was only partially explained by their lower
educational level. Blanpain (2008), on the other
hand, explained the association between father’s
death and early parenthood in France by the
earlier completion of education. Finally in the
UK, although age at first intercourse did not
differ much for women who had lost a parent by
age 16 compared with those from an intact family,
the former were more likely to have a child
before age 20 (Kiernan 1992; Kiernan and Hobcraft
1997). No significant association was found among
men.
These studies focused on entry into parenthood

but generally lacked the time window to study the
effects of orphanhood over the whole reproductive
lifespan. Dahlberg (2020) recently focused on the
experience of parental death in adulthood in
Sweden and found that those who had lost a parent
during reproductive ages were more likely to
remain childless at age 45, with this effect being
stronger among men. However, he considered par-
ental loss only at adult ages. The limited scope of
study in the literature further highlights the need
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for a comprehensive study of orphaned adults’ child-
bearing behaviour over the whole life course, par-
ticularly one based on a large data set.

Mechanisms behind childbearing outcomes

We next describe mechanisms—beyond unobserved
characteristics of the environment in childhood and
adolescence—that might lead to divergent fertility
behaviours among the orphaned themselves and to
their differences from the non-orphaned. Parental
death is usually considered as a ‘critical event’ in
the life course (McLeod and Almazan 2003; Jost
2012). Although the first studies on the topic may
have largely overstated the effect on depression
because they were based mostly on selected
samples of hospital patients (Tremblay and Israel
1998), parental death clearly causes psychological
distress (Stikkelbroek et al. 2012; Berg et al. 2016;
Bergman et al. 2017). Adults who had lost at least
one parent to death during their childhood or adoles-
cence perceived themselves as more vulnerable to
the death of a relative (Mireault and Bond 1992);
they more often experienced specific anxieties and
substance use disorders (Stikkelbroek et al. 2012);
their suicide rates were higher (Guldin et al. 2015;

Saarela and Rostila 2019); and they were more fre-
quently hospitalized for mental health issues
(Serratos-Sotelo and Eibich 2021).
Literature on human stress response highlights the

variability in behavioural reactivity to stressful life
events, such as death of a loved one. According to
the stress–vulnerability model, notably used to
understand depression (Monroe and Simons 1991)
or self-injury (Brodsky 2016), genetic predisposi-
tions reinforce the risk of individuals developing a
disorder when exposed to stress (Quaedflieg and
Smeets 2013). Reaction to stress also depends on
the childhood environment, and this explains, for
instance, why psychosocial stress can have either an
inhibiting or an accelerating effect on pubertal
development (Ellis 2004). These strands of psychia-
try and evolutionary literature on stress vulnerability
suggest that the responses to parental death can be
very diverse (Boyce and Ellis 2005). In the specific
case of family life, we expect some individuals who
experience early parental death to retreat from par-
enthood and others to embrace family life, while still
others may show no specific reaction.
Retreat from parenthood associated with parental

loss in childhood or adolescence may result
indirectly from a reaction to stress leading to social
withdrawal or negative affect (Luecken 2008;

Figure 1 Percentage of individuals born between 1922 and 1991 who were alive in France in 2011 and had
experienced the death of a parent by their 18th birthday
Source: French Family and Housing Survey 2011 (INSEE–INED); authors’ calculations using sample weights.
Notes: The grey zone highlights the cohort selected for our study.
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Rubin et al. 2009), which corresponds to foregoing
childbearing, possibly via decreased partnership for-
mation. Some orphans also develop a more insecure
attachment style, which may result in more unstable
partnerships and eventually a lower number of chil-
dren (Luecken and Roubinov 2012). For other indi-
viduals, a predisposition against parenthood may be
exacerbated by parental death, leading to lower tran-
sition into parenthood. Finally, health problems
potentially related to the parent’s premature death
may be genetically transmitted to the child
(Luecken and Roubinov 2012). Orphaned adults’
childlessness propensity could then be increased
due to potential health issues or from their reluc-
tance to plan long-term projects, knowing that they
could transmit these health issues to their children.
Orphaned individuals in these situations may experi-
ence a lower likelihood of having any children, as
well as later childbearing and a lower total number
of children.
In contrast, the experience of a parent’s death

may magnify a predisposition for family life. In
some orphans, this stressful event may reinforce
family values and the desire to form their own
family, thus resulting later in a greater likelihood
of having a child, less delay in entering parenthood,
and larger family size. A positive relationship could
stem from a greater appreciation for loved ones
and a stronger belief that life is precious, a
feeling often shared by adults who have lost a
parent in childhood (Greene and McGovern
2017). In addition, orphans who have reached
adulthood may demonstrate a better ability to
cope with adverse events (Finkelstein 1988),
develop a positive image of the missing parent
(Miller and Barbara 1971; Cournos 2001), and be
more prone to having large families because of
their greater appreciation for life (Greene and
McGovern 2017). Orphanhood can also trigger a
need for creating family links that were not experi-
enced in childhood or for recreating links that were
suddenly interrupted by the parent’s death
(Hetherington 1972). To compensate for parental
loss, the orphaned may want to have children in
order to experience for themselves a full family life.
Also, higher childhood adversity and exposure to

death seem to motivate earlier fertility and larger
family sizes (McAllister et al. 2016). The evolution-
ary perspective on behavioural development associ-
ated with early-life stress suggests that children
who encounter high levels of stress because of the
loss of parental attention or time may experience
earlier ages at menarche, sexual activity, and parent-
hood (Belsky et al. 1991; Chisholm et al. 2005).

Health uncertainty and a shorter prospective life-
span may also trigger a perception among some
orphaned adults that they should have children
faster (Geronimus 1996). Overall, these effects
would lead a larger share of these survivors to start
a family earlier and have more children, or in other
words, to embrace family life.
Orphanhood may include many additional dimen-

sions that are indirectly associated with future ferti-
lity behaviour (i.e. mediators). Research has shown
that orphanhood triggers early life transitions (Blan-
pain 2008; Shenk and Scelza 2012) and that
orphaned young adults achieve lower educational
levels (Kane et al. 2010; Serratos-Sotelo and Eibich
2021), reach lower occupational positions (Rosen-
baum-Feldbrügge 2019), and leave the parental
home earlier (Kiernan 1992). This could be due to
the parental loss itself, to (negative) selection into
orphanhood, to diminished parental investment, or
to the absence of a parent in the household
(Scherer and Kreider 2019; Serratos-Sotelo and
Eibich 2021). Notably, those who have ever lived in
a single parent family show lower educational and
socio-economic attainment (Amato and Keith
1991; Ermisch and Francesconi 2001). Because of
their shorter period in education, orphaned individ-
uals are likely to form a family at an earlier age
and to have their first child earlier (Kiernan 1992;
Blanpain 2008; Reneflot 2011). This earlier family
formation schedule may ultimately lead to their
having more children, because those who form a
family earlier tend to have more children (Tomkin-
son 2019).
Finally, parental loss may be associated with a

higher risk of child poverty (Flammant 2020) due
to the loss of one parental income. While dedicated
public transfers that have existed since 1970 (first
called Allocation orphelin and since 1984 Allocation
de Soutien Familial) may help the family of the sur-
viving parent, the living standards of orphans are
surely negatively affected. In addition, orphans are
a particularly select group. Because of the socio-
economic gradient in mortality risk among young
adults (Luy et al. 2011), orphans more often come
from disadvantaged families (Monnier and Pennec
2005; Flammant 2019; Scherer and Kreider 2019).
Studies have found unfavourable family circum-
stances, whether related to socio-economic status
or conflict within the home, to be associated with
early termination of schooling, as well as couple for-
mation, marriage, and pregnancy at younger ages
(Cherlin et al. 1995; Bereczkei and Csanaky 2001;
Blanpain 2008). Independent of socio-economic
status, orphans’ families may have other specific
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characteristics that potentially affect a child’s devel-
opment and their adult behaviour, many of which
remain unobserved. Although we cannot control
for all selection issues in our models, we do take
into account a range of observed characteristics
that contribute to the heterogeneity of the group.

We summarize here our two main hypotheses:
. H1: Parental loss in early life may correspond to
a retreat from parenthood, with orphaned adults:
(a) more often being childless; and (b) delaying
entry into parenthood.

Conversely,
. H2: orphaned individuals may embrace family
life by: (a) accelerating timing of entry into par-
enthood; and (b) having more than the average
number of children among those who do form a
family, independent of the timing.

Own sex, age at parental death, and sex of the
deceased parent

The reaction to the death of a parent appears to be
gendered and also depends on the sex of the deceased
parent (Hetherington 1972). This is the case in several
domains of observation. For instance, at adult ages,
life satisfaction was found to drop most among
women who had lost their mother (Leopold and
Lechner 2015). In contrast, boys were more likely to
die than girls after they had lost a parent—with the
mother’s death being more detrimental than the
father’s death for both—and men remained more vul-
nerable to their mother’s death later in life (Rostila
and Saarela 2011). Furthermore, although the risk
of self-injury increased for young men and women
in cases of parental loss, maternal loss before school
age had an effect only on men (Rostila et al. 2016).
Kane et al. (2010) found that educational attainment
diminished only when the parent who had died was of
the same sex as the child. We thus expect effects to
differ by sex and also to depend on the sex of the
deceased parent. We also anticipate possibly finding
different effects depending on whether one or both
parents have died.
The age at which the parent dies may also deter-

mine later behaviour (Serratos-Sotelo and Eibich
2021). On one hand, there is some evidence that par-
ental death at very young ages is more detrimental to
children’s development and well-being (Hetherington
1972). Cerniglia et al. (2014) showed that psychologi-
cal welfare was higher in adolescence when the parent
had died after the child was three than if they died
before the child was three. Moreover, socio-economic

outcomes in adulthood were significantly reduced
when the parent (and particularly the mother) had
died before the child reached age 10 (Rosenbaum-
Feldbrügge 2019). On the other hand, if the parent
dies while the child is still young, the parent will poss-
ibly find a new partner, who may function as the
child’s substitute parent (Graham 2010). If the
parent dies while the child is in their teens, they will
have known the deceased parent very well and be
fully conscious of the loss. Overall, we expect the
effect of the loss to vary with age and more specifi-
cally depending on whether parental death occurred
during childhood or adolescence. Following the pre-
vious observations on the socio-economic situations
of orphans, we also explore whether the link
between parental death and fertility timing and level
differs by cultural and socio-economic background.

Data and method

Data

We use the most recent nationally representative
French Family and Housing Survey (Enquête
Famille et Logements), run by the French National
Institute of Statistics and Economic Studies
(INSEE) and French Institute for Demographic
Studies (INED) in 2011 and conducted by adding a
self-completion paper questionnaire on family and
housing to the 2011 Census core questionnaire for
about 0.5 per cent of the adult population aged 18
years and older. Women were purposely over-
sampled to facilitate fertility studies; this is
accounted for in the weighting and by studying
men and women separately. The response rate was
84 per cent and weights were implemented by
INSEE (2013) to adjust for non-response, sampling,
and cluster effects. The 360,000 respondents pro-
vided information about their mother and father:
country of birth; citizenship at birth; employment
and activity status (past or present); whether the
parent was still alive; and, if not, their year of
death. Although respondents were asked specifically
about their mothers and fathers, they were given the
possibility of answering about the person who had
raised them. Children adopted at very early ages
may thus more often have declared the date when
one or both of their ‘social’ parents died (rather
than their biological parents). As Flammant (2019)
found an overall good fit between the number of
orphans in this survey and numbers found in other
longitudinal data and in series of cross-sectional
French data sets, this suggests that most parental
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deaths before age 18 were declared and indeed con-
cerned a biological parent.
To focus on regular generations in which the death

of a parent is not linked to other confounding events
(such as wars and their consequences), we limit our
sample to respondents born after the Second
World War (from 1946 onwards). This limit also
implies that we do not observe respondents who
are too old (maximum age of 65 years at survey)
and we thus partly avoid bias in survival due to
differential mortality, which can be of particular
concern in studies of orphans. Indeed, orphaned
individuals are more likely to die early than others
in a population (Rostila and Saarela 2011; Li et al.
2014) for several reasons (genetic disease, inter-
generational transmission of health or risky beha-
viours, and poverty). Thus, life expectancy may be
shorter for respondents who have lost a parent at
an early age than for those who have not, hence
respondents from older cohorts may not be observed
in the data set. This might also be the case in the
cohorts studied, although in a more limited way,
and we cannot exclude underestimation and poten-
tial biases linked to differential mortality.
In addition, we deal only with individuals who

have reached the end of their fertile years, by select-
ing those aged at least 45 at the time of the survey.
Stopping the observation of fertility at age 45
should not bias the fertility indicators, because few
children were born after that age. In most European
countries around 1990 (when these cohorts were of
childbearing age), less than 0.1 per cent of women’s
completed fertility was attributed to children born
after age 45, while for men it was around 2.5 per
cent (authors’ calculations from Human Fertility
Database 2021). In the questionnaire, respondents
filled in a grid with the name plus month and year
of birth of all their own children. When no infor-
mation about date of birth was available, INSEE
matched these declarations to the census household
grid to recover missing birthdates and imputed the
remaining missing years of birth (INSEE 2014). Fer-
tility indicators used as outcomes in the study are cal-
culated based on this full birth calendar.
Overall, in the 1946–66 generations under study

(N = 130,170), around one in ten respondents had
experienced the death of at least one parent before
age 18 (11,854 orphaned adults).

Method

Our study focuses on indicators of timing and level
of fertility in order to compare the orphaned and

non-orphaned populations. More precisely, for
men and women we calculate total number of chil-
dren by age 45, as well as the proportion childless
and number of children conditional on being a
parent. We also calculate mean age at first birth
and the proportions of those who became parents
early: before age 23 for men and before age 21
for women. After an initial descriptive exploration
of these indicators, we model the most relevant to
our analysis to observe whether the difference in
fertility behaviour depending on parental loss
before age 18 persists once observable differences
are accounted for.

Models

We use methods that are widely applied in modelling
lifetime fertility, to compare orphaned with non-
orphaned populations. Linear regressions (ordinary
least squares, OLS) are used to model completed fer-
tility (for all respondents and for parents only). We
also tested a count model (Poisson regression),
often used in completed fertility studies because it
accounts for the fact that the total number of chil-
dren is a discrete and non-negative variable (Wu
and Schimmele 2003), and obtained very similar
results to those obtained with linear regressions,
both for all respondents and for parents only. Child-
lessness is modelled using probit regressions. For
timing, we use linear regressions of age at first
birth. As we can observe the entire fertility period,
there is no censorship and thus no need to use survi-
val analysis in this case. Finally, as we expect differ-
ent results for men and women theoretically, we
systematically perform separate models. We also
tested full models with an interaction of parental
death with sex of respondent, and results were
unchanged.

Variable of interest

We use the date of parental death indicated in the
survey to calculate the age of respondent at the
time of the death. From this, we consider that the
respondent was an orphan if one of their parents
died before they turned 18. We differentiate
between those where neither parent died, the
father only or the mother only died, or both died.
Note that orphaned respondents who lost both
parents are in a separate category because they
theoretically show different behaviours from those
who have lost only one parent. However, the size
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of this group is not always large enough for the
results to be significant, especially for men, so we
rarely mention them in the results. Finally, we show
an interaction of sex of the parent with age of the
respondent when their parent died.

Other controls

We control for birth cohort, first because there was
a drop in fertility and a rise in childbearing post-
ponement in the cohorts under study and, second,
because the reaction to parental death may have
changed over time. We then control for parental
characteristics: each parent’s country of birth and
occupation. The parent’s occupational category
was also asked when the parent was retired or
dead, hence this information is available for
orphaned as well as non-orphaned respondents. It
is coded by INSEE using the French Classification
of Professions and Socioprofessional Categories.
There was little professional mobility in these
cohorts and occupation was measured in seven
wide groups (Chapoulie 2000), ensuring that the
parental occupation declared for orphaned vs
non-orphaned adults should not suffer a bias
linked to the younger age of the deceased parent
when their occupation was last observed. Still, it
remains likely that orphaned individuals less often
knew or declared their deceased parent’s socio-
economic status. We code this instance separately
in a ‘not available’ category but also tried to
impute missing values. Although possibly corre-
lated with the death of the parent (because there
is less time for further births if the death occurs
in early childhood), the number of siblings (includ-
ing step- and full siblings) is relevant, as the reor-
ganization of the household after parental death
probably differs depending on the number of sib-
lings, many children meaning wider age differences
and thus more potential to care for each other. In
addition, it is necessary to control for siblings in
models of fertility, since future fertility depends
on own sibship size (Murphy 2013). In our pre-
ferred specification (Model 4), we control for this
set of family and parental characteristics.
Other determinants of fertility exist but may also

mediate the effect of parental loss on fertility,
hence we include them in additional models as
possible mechanisms of fertility behaviours. We
consider three. First, when modelling total
number of children conditional on being a parent,
we include age at first birth, as this will mediate
the relationship between orphanhood and family

size. Second, level of education is a usual correlate
of fertility levels and, in addition, may be a
mediator for the timing of childbearing (because
those who finish their education earlier tend to
start having children earlier). We thus include
respondents’ level of education (last diploma
obtained) at time of survey as a mechanism in all
models; in most cases, this corresponds to the edu-
cational level at time of family formation, because
in France in the cohorts under study most people
were having their first child after completing their
education (Ní Bhrolcháin and Beaujouan 2012). A
third possible mechanism through which orphan-
hood may affect fertility is couple formation, for
instance if orphaned adults are less likely than the
non-orphaned to form a couple (see Appendix
Table A2). We thus include a variable about experi-
ence of a past co-resident relationship when model-
ling childlessness and completed fertility. No
information is available on relationship timing,
hence models of childbearing timing do not
include this potential additional mechanism.
Appendix Table A1 describes the characteristics
of the non-orphaned and orphaned populations,
which are used as control variables hereafter.

Results

Childbearing timing for orphaned adults

Table 1 describes all five fertility outcomes
(weighted) for men and women separately, depend-
ing on experience of parental death in early life.
Like past studies, our results show earlier timing
of entry into parenthood for orphaned individuals.
Orphaned women had their first child around one
year earlier than non-orphaned women, and for
men it was four to six months earlier. Orphaned
individuals also more frequently experienced child-
birth early in their life course. The share of first
births occurring before age 21 was 16 per cent
among non–orphaned women and around 23–26
per cent among orphaned women. For men, the
share before age 23 also increased in cases of
parental loss but to a lesser extent and with the
difference being significant only when the father
had died.
The models on timing of first birth (Table 2)

confirm the earlier arrival of a first child among
those who had lost a parent, particularly among
women. The addition of step-by-step controls
diminishes this effect and, for men, the earlier birth
timing remains (slightly) significant only in the case
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of maternal loss. Among orphaned women, the
acceleration of childbearing was of larger magnitude
when the mother had died than when the father had
died, and it was strongest when both parents had
died. The changes after adding the control variables
show that part of the timing differences originally
observed was due to the socio-economic and cultural
background of the orphaned. As mentioned earlier
and shown in Appendix Table A2, the orphaned
individuals in our sample ended their studies
sooner and thus possibly had children earlier for
that reason. Nonetheless, the association of orphan-
hood with the timing of childbearing decreases but
persists after controlling for the level of education
(Table 2, column 5).
The earlier timing we observe for women and only

partly for men is in line with the family life embrace-
ment hypothesis (H2), whereby these cohorts mani-
fested their desire to build a new family as soon as
possible. We next investigate whether orphaned
adults have more children than others once they

have started a family and the link between number
of children and their earlier childbearing.

Family size for orphaned adults who become
parents

If we consider only adults who had started a family
and thus exclude childless people, the descriptive
results (Table 1) show that individuals who had lost
at least one parent before age 18 had larger families
than those who had not. The average number of chil-
dren observed for parents in the cohorts studied was
often higher for orphaned individuals (2.4 for men
and women who had lost their father, 2.5 for
women who had lost their mother) than for the
non-orphaned (2.3 children per person). Once
again, the difference was larger among women.
Table 3 presents model results for the number of

children conditional on being a parent. After con-
trolling for cohort, socio-economic background,

Table 1 Fertility outcomes by parental death during childhood (means and proportions): French men and women born
1946–66

Both parents still alive by 18th
birthday

Mother
deceased

Father
deceased

Both parents
deceased

Men with children (N= 37,318)
Age at first birth 28.00 27.46* 27.69* 27.99

(5.617) (5.337) (5.878) (6.031)
Early first childbearing (before
age 23)

0.132 0.155 0.169* 0.174
(0.339) (0.362) (0.374) (0.380)

Number of children 2.284 2.371 2.398* 2.253
(1.078) (1.201) (1.226) (1.007)

N 34,024 809 2,359 126
All men (N = 45,187)

Number of children 1.891 1.900 1.949 1.839
(1.306) (1.432) (1.448) (1.262)

Being childless 0.172 0.199 0.187 0.184
(0.377) (0.399) (0.390) (0.389)

N 41,124 1,009 2,902 152
Women with children (N = 74,689)

Age at first birth 25.32 24.24* 24.55* 23.59*
(5.143) (5.108) (5.176) (4.561)

Early first childbearing (before
age 21)

0.164 0.261* 0.230* 0.258*
(0.370) (0.439) (0.421) (0.438)

Number of children 2.296 2.522* 2.392* 2.352
(1.147) (1.380) (1.222) (1.172)

N 67,870 1,777 4,800 242
All women (N = 84,983)

Number of children 2.008 2.188* 2.094* 2.026
(1.314) (1.544) (1.390) (1.358)

Being childless 0.125 0.132 0.125 0.138
(0.331) (0.339) (0.331) (0.346)

N 77,192 2,032 5,474 285

Notes: Standard deviations in parentheses; * indicates significant differences where the orphaned differ from the non-orphaned (both
parents still alive) at the 5 per cent level (t-test). Sample weights are used.
Source: French Family and Housing Survey 2011 (INSEE–INED); authors’ calculations.
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and siblings (Model 4), the coefficients become
smaller. Only women who had lost a mother and
men who had lost a father eventually had more chil-
dren than the non-orphaned: respectively 0.155 and
0.061 more children (less significant for men). An
alternative model using Poisson regression (Appen-
dix Table A3) gives very similar results. This larger
family size could be due to the earlier timing of
births among orphaned individuals, which allowed
them a longer span to have children during their
fertile period. That is why we control for age at
first birth in column 5 (Table 3) as a possible mediat-
ing mechanism. The link with loss of a parent of the
same sex becomes even smaller and only persists sig-
nificantly among mothers. The inclusion of respon-
dents’ level of education (column 6) only
marginally changes these results. Overall, earlier

parenthood among the orphaned, whether linked
to shorter time in education or not, was one mechan-
ism leading to their higher fertility. Still, it was not
the only one among orphaned women who had lost
their mother, who still had slightly more children
on average (0.083) after taking these two possible
mechanisms into account.

Share of orphaned adults remaining childless

This picture of early and high fertility among the
orphaned is mitigated when looking at their likeli-
hood of remaining childless. In descriptive terms,
while 17 per cent of non-orphaned men in the gener-
ations studied were childless, this percentage
reached almost 20 per cent for those who had lost

Table 2 OLS regression of age at first birth by parental death during childhood, with gradual introduction of control
variables: French men and women born 1946–66 who are parents

(1) (2) (3) (4) (5) Mechanism:
No controls + Cohort control + Parent controls + Siblings control + Education

Men with children
Parent’s death (ref = Both parents still alive at 18th birthday)

Mother deceased −0.542* −0.485* −0.508* −0.485* −0.439*
(0.215) (0.215) (0.207) (0.207) (0.205)

Father deceased −0.311* −0.244 −0.250 −0.192 −0.114
(0.142) (0.141) (0.138) (0.138) (0.138)

Both parents deceased −0.010 0.224 0.113 0.162 0.289
(0.630) (0.618) (0.569) (0.572) (0.561)

Education (ref = Primary)
Upper secondary – – – – 0.409***

(0.079)
Tertiary – – – – 2.162***

(0.100)
N 37,318 37,318 37,318 37,318 37,318
r2 0.000 0.017 0.056 0.059 0.077

Women with children
Parent’s death (ref = Both parents still alive at 18th birthday)

Mother deceased −1.074*** −0.992*** −0.803*** −0.748*** −0.462***
(0.143) (0.143) (0.141) (0.141) (0.137)

Father deceased −0.762*** −0.716*** −0.550*** −0.447*** −0.294***
(0.091) (0.091) (0.088) (0.088) (0.086)

Both parents deceased −1.725*** −1.581*** −1.240*** −1.080*** −0.799*
(0.333) (0.335) (0.328) (0.328) (0.316)

Education (ref = Primary)
Upper secondary – – – – 1.374***

(0.048)
Tertiary – – – – 3.488***

(0.063)
N 74,689 74,689 74,689 74,689 74,689
r2 0.003 0.022 0.060 0.070 0.121

*p < 0.05, **p < 0.01, ***p < 0.001.
Notes: Standard errors are in parentheses. Control variables gradually introduced into the model are: (2) birth cohort; (3) mother’s and
father’s professional situation and country of birth; and (4) respondent’s number of siblings. The final column controls also for the
mechanism of educational level.
Source: As for Table 1.
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their mother and 19 per cent for those who had lost
their father, but the differences were only significant
at the 10 per cent level (Table 1). Orphaned women
remained childless in nearly the same proportion as
non-orphaned women (around 13 per cent). Probit
regressions (Table 4) show the higher likelihood of
childlessness among men whose father or mother
had died (significant at 5 per cent), while there is
no significant effect for orphaned women (Model
4). Regarding the mechanisms, among men, control-
ling for level of education diminishes the contrast
between the orphaned and non-orphaned (column

5), and controlling further for past couple experience
completely cancels the effect (column 6). This means
that lower education and less couple formation
among orphaned adults probably partly drive child-
lessness among men. Appendix Table A2 indeed
shows that men who were orphaned as children
acquired less education and were less likely to have
ever been in a relationship.
The bidirectional nature of the previous results

(i.e. lower likelihood of becoming parents for
orphaned men but accelerated timing and larger
families among the orphaned—particularly women

Table 3 OLS regression of number of children, by parental death during childhood, with gradual introduction of control
variables: French men and women born 1946–66 who are parents

Mechanism:

(1)
No

controls

(2)
+ Cohort
control

(3)
+ Parent
controls

(4)
+ Siblings
control

(5)
+ Age at first

birth

(6)
+

Education

Men with children
Parent’s death (ref = Both parents still alive at 18th birthday)

Mother deceased 0.087 0.086 0.045 0.034 0.007 0.003
(0.049) (0.049) (0.047) (0.047) (0.045) (0.044)

Father deceased 0.114*** 0.112*** 0.089** 0.061* 0.051 0.052
(0.030) (0.030) (0.029) (0.029) (0.028) (0.028)

Both parents
deceased

−0.031 −0.039 −0.084 −0.108 −0.099 −0.094
(0.099) (0.099) (0.093) (0.096) (0.088) (0.087)

Age at first birth – – – – −0.055*** −0.056***
(0.001) (0.001)

Education (ref = Primary)
Upper secondary – – – – – −0.142***

(0.015)
Tertiary – – – – – 0.060**

(0.019)
N 37,318 37,318 37,318 37,318 37,318 37,318
r2 0.001 0.001 0.042 0.056 0.131 0.137

Women with children
Parent’s death (ref = Both parents still alive at 18th birthday)

Mother deceased 0.226*** 0.226*** 0.172*** 0.155*** 0.095** 0.083*
(0.038) (0.038) (0.037) (0.037) (0.035) (0.034)

Father deceased 0.096*** 0.097*** 0.065** 0.032 −0.004 −0.009
(0.021) (0.021) (0.020) (0.020) (0.019) (0.019)

Both parents
deceased

0.056 0.056 0.002 −0.050 −0.137 −0.147
(0.081) (0.081) (0.081) (0.082) (0.081) (0.081)

Age at first birth – – – – −0.080*** −0.081***
(0.001) (0.001)

Education (ref = Primary)
Upper secondary – – – – – −0.185***

(0.011)
Tertiary – – – – – 0.038**

(0.013)
N 74,689 74,689 74,689 74,689 74,689 74,689
r2 0.001 0.001 0.053 0.073 0.191 0.198

*p < 0.05, **p < 0.01, ***p < 0.001.
Notes: Standard errors are in parentheses. Control variables gradually introduced into the model are: (2) birth cohort; (3) mother’s and
father’s professional situation and country of birth; and (4) respondent’s number of siblings. The final columns control also for the
mechanisms of age at first birth and educational level.
Source: As for Table 1.
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—who do become parents) warrants two further
investigations. First, do orphaned individuals have
more offspring than the non-orphaned overall?
Second, is the fertility response to parental death
common across the orphaned population or do
they display heterogeneity? We consider these ques-
tions next.

Completed fertility

The descriptive results (Table 1) show that women
who had lost only one parent before age 18 had

more children overall themselves once they were
adults: 2.19 children if they had lost their mother
or 2.09 if they had lost their father, against 2.01 chil-
dren for the non-orphaned. Table 5, which includes
both parents and non-parents, uses linear regressions
to show the extent to which the total number of chil-
dren is sensitive to the death of a parent after con-
trolling step by step for several characteristics.
Men’s completed fertility does not differ in the
case of parental death (Model 4). Note however
that after controlling for the two main mechanisms
—education and the absence of a couple relation-
ship—the coefficient becomes significant for men

Table 4 Probit regression of childlessness, by parental death during childhood, with gradual introduction of control
variables: French men and women born 1946–66

(1) (2) (3) (4)
Mechanism:

No
control

+ Cohort
control

+ Parent
controls

+ Siblings
control

(5)
+ Education

(6)
+ Couple

All men
Parent’s death (ref = Both parents still alive at 18th birthday)

Mother deceased 0.100* 0.113* 0.116* 0.124* 0.107* 0.077
(0.051) (0.051) (0.051) (0.051) (0.051) (0.058)

Father deceased 0.059 0.066* 0.060 0.071* 0.059 −0.011
(0.032) (0.032) (0.032) (0.032) (0.032) (0.036)

Both parents deceased 0.046 0.074 0.070 0.074 0.064 0.086
(0.132) (0.133) (0.134) (0.134) (0.134) (0.158)

Education
(ref = Primary)
Upper secondary – – – – −0.200*** −0.089***

(0.019) (0.021)
Tertiary – – – – −0.225*** −0.073**

(0.025) (0.028)
Never formed a couple – – – – – 2.333***

(0.031)
N 45,187 45,187 45,187 45,187 45,187 45,187

All women
Parent’s death (ref = Both parents still alive at 18th birthday)

Mother deceased 0.034 0.037 0.031 0.042 0.053 0.044
(0.042) (0.042) (0.042) (0.042) (0.042) (0.046)

Father deceased −0.002 0.000 0.001 0.019 0.026 0.033
(0.026) (0.026) (0.026) (0.027) (0.027) (0.029)

Both parents deceased 0.061 0.068 0.083 0.121 0.138 0.037
(0.105) (0.105) (0.106) (0.109) (0.110) (0.124)

Education
(ref = Primary)
Upper secondary – – – – 0.013 0.038*

(0.016) (0.017)
Tertiary – – – – 0.188*** 0.167***

(0.019) (0.021)
Never formed a couple – – – – – 1.878***

(0.022)
N 84,983 84,983 84,983 84,983 84,983 84,983

*p < 0.05, **p < 0.01, ***p < 0.001.
Notes: Standard errors are in parentheses. Control variables gradually introduced into the model are: (2) birth cohort; (3) mother’s and
father’s professional situation and country of birth; and (4) respondent’s number of siblings. The final columns control also for the
mechanisms of educational level and couple experience.
Source: As for Table 1.
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who had lost their father, confirming the previously
observed polarized behaviours among orphaned
men who managed to form a family and those who
did not. Among women, the death of the mother
has a persistent effect in all models: women who
had lost their mother had 0.12 more children than
non-orphaned women on average (Model 4). These
results go into the same direction as the previous
ones but are less clear cut. This highlights that com-
pleted fertility gives an incomplete picture of the
difference between the orphaned and non-orphaned,

and it was necessary to use indicators that make the
distinction between the likelihood of becoming a
parent and the number of offspring.

Heterogeneity among the orphaned
population

We have already pointed out that the fertility reac-
tion to parental loss before age 18 differs for men
and women and by the sex of the parent who died.

Table 5 OLS regression of completed fertility, by parental death during childhood, with gradual introduction of control
variables: French men and women born 1946–66

(2) (3) (4)
Mechanism:

(1)
Null

+ Cohort
control

+ Parent
controls

+ Siblings
control

(5)
+ Education

(6)
+ Couple

All men
Parent’s death (ref = Both parents still alive at 18th birthday)

Mother deceased 0.009 0.001 −0.029 −0.046 −0.045 −0.013
(0.052) (0.052) (0.050) (0.050) (0.050) (0.047)

Father deceased 0.058 0.052 0.040 0.011 0.014 0.056*
(0.032) (0.032) (0.031) (0.031) (0.031) (0.028)

Both parents deceased −0.053 −0.075 −0.119 −0.132 −0.125 −0.125
(0.114) (0.112) (0.109) (0.109) (0.109) (0.103)

Education
(ref = Primary)
Upper secondary – – – – −0.017 −0.100***

(0.017) (0.016)
Tertiary – – – – 0.084*** −0.021

(0.022) (0.020)
Never formed a couple – – – – – −1.756***

(0.017)
N 45,187 45,187 45,187 45,187 45,187 45,187
r2 0.000 0.004 0.033 0.042 0.043 0.187

All women
Parent’s death (ref = Both parents still alive at 18th birthday)

Mother deceased 0.180*** 0.178*** 0.137*** 0.117** 0.082* 0.093*
(0.040) (0.040) (0.039) (0.039) (0.038) (0.037)

Father deceased 0.086*** 0.084*** 0.057** 0.019 0.003 0.002
(0.022) (0.023) (0.022) (0.022) (0.022) (0.021)

Both parents deceased 0.018 0.015 −0.042 −0.108 −0.145 −0.085
(0.089) (0.089) (0.089) (0.092) (0.092) (0.086)

Education
(ref = Primary)
Upper secondary – – – – 0.272*** −0.281***

(0.012) (0.012)
Tertiary – – – – 0.310*** −0.280***

(0.015) (0.015)
Never formed a couple – – – – – −1.541***

(0.017)
N 84,983 84,983 84,983 84,983 84,983 84,983
r2 0.001 0.001 0.037 0.056 0.065 0.150

*p < 0.05, **p < 0.01, ***p < 0.001.
Notes: Standard errors are in parentheses. Control variables gradually introduced into the model are: (2) birth cohort; (3) mother’s and
father’s professional situation and country of birth; and (4) respondent’s number of siblings. The final columns control also for the
mechanisms of educational level and couple experience.
Source: As for Table 1.
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It could differ in other dimensions, and we explore
two of them here: age at parental loss and socio-
economic status.
Table 6 shows the same models presented earlier

(number of children among parents in Table 3 and
childlessness in Table 4), but it includes age at par-
ental death (during childhood (ages 0–12) or adoles-
cence (ages 13–17)) interacting with the sex of the
deceased parent. Among individuals who became
parents, the link between death of a parent and
number of children is rather uniform across age at
parental loss in models with controls. It reflects the
relationship found in the general models, with
some loss of significance probably due to the
smaller size of the age groups. In contrast, age
effects clearly stand out in the case of childlessness,
with men who had lost a parent in adolescence
more likely to be childless. The coefficients are of
similar magnitude whether teenage boys had lost a
father or a mother (but significant only at 5 per
cent after controls in the case of maternal death,
possibly because the sample size is smaller). Consist-
ent with the results on childlessness for the orphaned
population who lost a parent at any age, no signifi-
cant effect is found for women.
We approach socio-economic situation by means

of orphaned adults’ educational level. However, as
educational level may be reduced in cases of parental
death (Appendix Table A2 shows that education
levels are lower among orphaned individuals), we
also use an alternative definition of disadvantaged
background, based on the father’s professional situ-
ation (i.e. where the father never worked or was a
manual worker). In Table 7, we present results
without (columns 3 and 4) and with (columns 5 and
6) imputations for this family background variable.
Regardless of how we define socio-economic situ-

ation, we observe that for men, it was mostly in less
advantaged socio-economic settings that parental
loss mattered for fertility (Table 7). Low-educated
men and women had larger families (when becoming
parents) if the same-sex parent had died, whereas
this is not observed for the more highly educated.
Larger family size is also observed only for men
coming from a disadvantaged family background,
whether we use the imputed or non-imputed
version of the variable. In contrast, mothers had sig-
nificantly more children in the case of mother’s
death regardless of their socio-economic
background.
The higher likelihood of remaining childless for

men whose mother had died was confirmed when
they came from a disadvantaged background or
were less educated. In the models based on father’s

occupation, men from a non-disadvantaged back-
ground who had lost their father appear more
likely to be childless than the non-orphaned. In
that particular case, a larger share of non-disadvan-
taged orphaned men remained childless, which
shows the diversity in reaction to a critical event
such as parental death. The findings among women
are consistent with previous results in that: (1) the
probability of being childless was much less affected
by parental loss (with the exception of more highly
educated women who had lost a mother, who were
somewhat more likely to remain childless than the
non-orphaned, a result not confirmed by the
models based on father’s occupation, however);
and (2) no specific direction emerges for socio-econ-
omic background.
Thus, the fertility patterns of both female and

males in the orphaned population are sensitive to
their individual educational attainment, which can
reflect their different timing of entry into adulthood.
However, orphaned men’s fertility behaviour is
more related to their family background than
orphaned women’s.

Discussion

This study has provided more clarity about the link
between parental death during childhood or adoles-
cence and fertility at adult ages, specifically by using
a large sample and fertility indicators covering entire
childbearing histories. Because of the stronger polar-
ization of family sizes among orphaned adults, par-
ticularly men, we saw that limiting the study to
cohort completed fertility was not sufficient for
understanding the substantive differences between
orphaned and non-orphaned individuals. It is
crucial to use alternative indicators on the timing
of parenthood, childlessness likelihood, and
number of children once a first child is born. The
study has brought forth a very clear link between
parental loss and childbearing behaviour among
the French 1946–66 birth cohorts.
Childlessness was more frequent among orphaned

men who had lost either their father or their mother
than among non-orphaned men in our study. These
results support for men the assumption that some
orphaned individuals experience a retreat from par-
enthood (H1). Lower educational attainment and
overall a lower likelihood of ever forming a couple
are important drivers of this parenthood retreat
among men. Orphaned adults’ lower qualifications
possibly lead them more often to be unemployed
or to hold insecure jobs. Since stable employment
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is often a precondition for both couple formation
and entry into parenthood for men (Régnier-
Loilier and Solaz 2010), this may be one of the mech-
anisms of higher childlessness among orphaned men.
In contrast, orphaned women in our study did not
encounter a higher likelihood of remaining single
or childless. This is in line with gender role theories,
where labour market patterns play much more on
family decisions for men than women. Women are
more likely to ‘invest’ in the family sphere than
men if their work situation is unsatisfactory. We are
unfortunately unable to check this interpretation,
as it would require retrospective data on pro-
fessional trajectories.
Like past studies, we found that those who had

lost a parent before age 18, especially women,
accelerated childbearing in most cases and were
more often early parents. This did not seem to be
entirely mediated by their characteristics or their

lower level of education (i.e. earlier termination
of schooling), since the difference persisted after
controls. On becoming parents, the orphaned had
larger family sizes than the non-orphaned (both
before and after basic controls), particularly
among women who had lost a mother and some-
what among men who had lost a father. Our
hypothesis that orphaned adults are more likely to
embrace parenthood by having a large and/or
early family (H2) thus seems valid. Interestingly,
such an effect was observed mainly in the case of
losing the same-sex parent; this might come from
a possible need as an adult to take on the missing
role of the lost parent to compensate for their
loss. The effect weakened, but persisted only
among women, when controlling for age at first
birth and level of education. Not only did orphaned
women have children sooner, but those who started
a family also had more children. However, the

Table 6 Models of number of children (among parents) and childlessness, by age at parental death, without and with
control variables: French men and women born 1946–66

Number of children for parents
(OLS regression)

Childlessness
(probit regression)

No control Controls No control Controls

Men
Age at mother’s death (ref = Still alive at 18th birthday)

0–12 0.079 0.011 0.062 0.086
(0.061) (0.057) (0.061) (0.061)

13–17 0.019 0.001 0.129 0.150*
(0.063) (0.061) (0.076) (0.077)

Age at father’s death (ref = Still alive at 18th birthday)
0–12 0.116** 0.058 −0.037 −0.027

(0.038) (0.036) (0.041) (0.041)
13–17 0.087* 0.045 0.159*** 0.173***

(0.044) (0.042) (0.045) (0.045)
N 37,318 37,318 45,187 45,187
r2 0.001 0.056 – –

Women
Age at mother’s death (ref = Still alive at 18th birthday)

0–12 0.176*** 0.110* 0.048 0.054
(0.045) (0.043) (0.051) (0.052)

13–17 0.218*** 0.148** 0.022 0.041
(0.055) (0.053) (0.059) (0.058)

Age at father’s death (ref = Still alive at 18th birthday)
0–12 0.091** 0.027 −0.000 0.017

(0.028) (0.029) (0.033) (0.034)
13–17 0.075* 0.000 −0.002 0.030

(0.029) 0.016 (0.038) (0.039)
N 74,689 74,689 84,983 84,983
r2 0.001 0.073 – –

*p < 0.05, **p < 0.01, ***p < 0.001.
Notes: Standard errors are in parentheses. OLS regression for the number of children among parents and probit model for childlessness.
Controls included are birth cohort, mother’s and father’s professional situation, mother’s and father’s country of birth, and respondent’s
number of siblings.
Source: As for Table 1.
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earlier birth schedule was not the only reason for a
larger family, as the difference persisted after con-
trolling for age at first birth.
Our results are in line with evolutionary expla-

nations suggesting that exposure to death leads to
adoption of alternative reproductive strategies
(Chisholm et al. 1993). They are also strongly

gendered: orphaned women do not retreat from par-
enthood but instead have particularly large families,
more consistently taking up their presumed role to
perpetuate the family, regardless of their family
background or age at parental death. The polarized
fertility behaviour of orphaned men is consistent
with the polarization also found for the formation

Table 7 Models of (a) number of children (among parents) and (b) childlessness, by orphaned adults’ educational level and
family background: French men and women born 1946–66

Education Family background Family background imputed

(1)
Low

(2)
High

(3)
Disadvantaged

(4)
No

(5)
Disadvantaged

(6)
No

(a) Number of children among parents (OLS regression)
Men with children
Parent’s death (ref = Both parents still alive at 18th birthday)

Mother deceased 0.052 0.078 0.029 0.040 0.033 0.044
(0.093) (0.093) (0.078) (0.071) (0.064) (0.070)

Father deceased 0.176** −0.046 0.106* 0.003 0.106** −0.000
(0.056) (0.070) (0.048) (0.039) (0.040) (0.038)

Both parents deceased −0.057 −0.226 −0.178 0.021 −0.199 0.048
(0.197) (0.154) (0.188) (0.114) (0.136) (0.112)

N 10,172 8,420 13,195 17,468 19,353 17,965
r2 0.095 0.028 0.061 0.040 0.059 0.039
Women with children
Parent’s death (ref = Both parents still alive at 18th birthday)

Mother deceased 0.178** 0.062 0.190*** 0.168** 0.163*** 0.169**
(0.058) (0.068) (0.056) (0.057) (0.048) (0.055)

Father deceased 0.016 −0.011 0.061 −0.014 0.063* −0.011
(0.035) (0.040) (0.033) (0.029) (0.028) (0.029)

Both parents deceased −0.202 0.178 0.026 0.000 −0.074 0.007
(0.111) (0.259) (0.140) (0.134) (0.106) (0.133)

N 27,294 16,104 27,716 34,357 39,443 35,246
r2 0.114 0.036 0.090 0.056 0.095 0.056

(b) Childlessness (probit regression)
All men
Parent’s death (ref = Both parents still alive at 18th birthday)

Mother deceased 0.239** −0.019 0.251** 0.087 0.157* 0.077
(0.078) (0.134) (0.080) (0.083) (0.065) (0.082)

Father deceased 0.080 −0.048 0.049 0.118* 0.055 0.109*
(0.052) (0.086) (0.051) (0.051) (0.041) (0.050)

Both parents deceased 0.049 −0.603 0.408* −0.085 0.169 −0.110
(0.216) (0.418) (0.195) (0.236) (0.161) (0.234)

N 12,716 10,072 15,820 21,056 23,533 21,654
All women
Parent’s death (ref = Both parents still alive at 18th birthday)

Mother deceased −0.018 0.207* −0.023 0.105 0.016 0.113
(0.061) (0.097) (0.071) (0.068) (0.054) (0.066)

Father deceased −0.049 0.068 0.057 0.075 −0.012 0.066
(0.042) (0.059) (0.042) (0.042) (0.035) (0.041)

Both parents deceased 0.151 0.040 0.066 0.338 −0.035 0.320
(0.135) (0.295) (0.156) (0.184) (0.123) (0.184)

N 30,517 19,212 30,850 39,257 44,629 44,354

*p < 0.05, **p < 0.01, ***p < 0.001.
Notes: Standard errors are in parentheses. Controls included are birth cohort, mother’s and father’s country of birth, and respondent’s
number of siblings. Disadvantaged background is defined as having a father who never worked or was a manual worker. Low education
corresponds to primary education and high education refers to tertiary education. The medium educational category has been excluded
for the stratification by educational level.
Source: As for Table 1.
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of intimate relationships (Hepworth et al. 1984), in
which two opposite patterns among undergraduate
orphaned adults emerged: avoidance of intimate
relationships or, on the contrary, accelerated entry
into a committed relationship. Possibly, orphaned
children and teenagers internalize gender socializa-
tion practices differently from the non-orphaned
(Endendijk et al. 2018). The gendered results, the
importance of partnership formation and education
as mechanisms, and the different behaviours
depending on the sex of the parent who died and
age of the child at the loss, lead us to believe that
the dominating cause of different fertility behaviours
among orphaned adults is mostly social and that
selection into orphanhood plays only a minor role.
Orphaned men (but not women) displayed social

heterogeneity, and their fertility levels and likeli-
hood of not becoming a parent were both more sen-
sitive to parental loss among those from
disadvantaged families. Polarized family size was
thus amplified for orphaned men belonging to a
more disadvantaged group, whereas it was almost
absent for those from wealthier families. The
additional stress brought on by parental death may
resonate more in poorer children’s life outcomes
due to their exposure to a more deprived and stress-
ful environment (Prior 2021). By comparison, chil-
dren from more favourable socio-economic settings
may bemore able to recover after parental loss, poss-
ibly because there is less economic insecurity in their
household after the death or because they have
access to better infrastructure and psychological
care. As suggested by the stress–vulnerability
model, aspects such as childhood environment may
thus reinforce or mitigate reactions to parental loss,
especially for men (Endendijk et al. 2018).
It is striking that orphaned adults’ fertility profiles

contrasted with those of the rest of the population in
the same way that low-educated individuals contrast
with the rest of the population in most industrialized
countries: namely, in their earlier childbearing sche-
dules (Winkler-Dworak and Toulemon 2007; Nico-
letti and Tanturri 2008), larger families (Wood
et al. 2014), and higher childlessness, principally
among men (Robert-Bobée 2006). This could corre-
spond to a ‘pattern of disadvantage’ (Perelli-Harris
and Gerber 2011), that is, a fertility pattern that
appears mostly among those who are less integrated
into society.
The literature on parental separation submits

additional arguments about the possible effects of
parental loss. A common argument for explaining
the link between parental break-up and future
family behaviours is socialization, whereby parental

models and supervision are critical for explaining
future family behaviours (McLanahan and
Bumpass 1988). However, the hypothesis that the
same family structure (lone parenthood after
divorce vs after parental death) should lead to the
same outcome has not been verified for a number
of family transitions, limiting the possibility of gener-
alization (Kiernan 1992; Cherlin et al. 1995; Reneflot
2011). Applying the theoretical framework of par-
ental separation to parental death is also difficult
because the natures of the events differ in many
ways (Hepworth et al. 1984; McLanahan et al.
2013). Parental death is less predictable than par-
ental separation and is less associated with pre-
event conflicts. The end of the child–parent relation-
ship is obvious in the case of death, whereas the
relationship with parents has to be redefined after
a parental separation. Further research is thus
necessary to deepen our understanding of orphaned
adults’ family behaviour and possibly to extend this
acquired insight to the absence of one parent, what-
ever the reason.
One limitation of our study was the lack of infor-

mation about possible recovery mechanisms after
parental loss, such as the remaining parent remarry-
ing or repartnering. Reneflot (2011) found no signifi-
cant differences in the odds of having a child by age
23 if the remaining parent had remarried after
bereavement or not, but found significant differ-
ences in the family context of first births, with mar-
riage being more favoured than cohabitation when
the parent had remarried. Also, those whose
parent had remarried tended to leave the parental
home earlier (Villeneuve-Gokalp 2005; Berg et al.
2021). Investigation from a life course perspective
of the events that take place after bereavement
would bring important complementary information.
In addition, the set-up of our study did not allow us
to establish causally the effects on adult outcomes
from losing a parent early in life. As mentioned pre-
viously, specific behaviour among orphaned adults
could arise from unobserved characteristics of the
parent who died early that influenced the childhood
environment and of the transmitted poorer health or
genetic disease.
The description of the mechanisms behind poss-

ible differences between orphaned and non-
orphaned adults nonetheless enriches the under-
standing of the orphaned population and paves the
way for future studies able to deal with this endo-
geneity issue. A promising avenue would be, for
instance, to obtain more information on the causes
of parental death. We established in this study that
in addition to the psychological consequences of
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parental loss in childhood or adolescence, some
orphaned adults display specific short- and long-
term fertility behaviour that reflects greater vulner-
ability. Orphaned women much more often have a
child before they are 21, which may be of concern
for the child’s future, given that parents’ financial
resources are also likely to be limited at this young
age. The fact that orphaned men are especially
likely to be childless also raises concerns about con-
tinued loneliness and the consequences of mental
health issues on social and family life. These specifi-
cities call for careful policy provisions—particularly,
economic support for orphans of disadvantaged
backgrounds—and long-term health follow-up for
children who have lost a parent.
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Appendix
Table A1 Description of control variables by parental death during childhood: French cohorts born 1946–66

(1) (2) (3) (4)
Both parents still alive at 18th

birthday
Mother
deceased

Father
deceased

Both parents
deceased

Birth cohort
1940s (1946–49) 0.180 0.227 0.213 0.267

(0.384) (0.419) (0.409) (0.443)
1950s (1950–59) 0.469 0.455 0.461 0.472

(0.499) (0.498) (0.499) (0.500)
1960s (1960–66) 0.352 0.318 0.326 0.261

(0.478) (0.466) (0.469) (0.439)
Mother’s professional situation

Never worked 0.368 0.489 0.322 0.493
(0.482) (0.500) (0.467) (0.501)

Farmer 0.081 0.063 0.068 0.047
(0.272) (0.242) (0.252) (0.211)

Self-employed 0.055 0.044 0.051 0.062
(0.228) (0.204) (0.221) (0.241)

White collar 0.011 0.007 0.009 0.002
(0.106) (0.083) (0.095) (0.041)

Blue collar 0.059 0.036 0.043 0.031
(0.236) (0.186) (0.203) (0.174)

Clerk 0.197 0.088 0.233 0.087
(0.397) (0.283) (0.423) (0.282)

Manual worker 0.091 0.067 0.118 0.077
(0.287) (0.251) (0.322) (0.267)

Not applicable 0.139 0.207 0.156 0.202
(0.345) (0.405) (0.363) (0.402)

Father’s professional situation
Never worked 0.009 0.013 0.016 0.011

(0.093) (0.115) (0.127) (0.105)
Farmer 0.106 0.098 0.096 0.089

(0.308) (0.298) (0.294) (0.285)
Self-employed 0.108 0.100 0.082 0.075

(0.310) (0.300) (0.275) (0.263)
White collar 0.081 0.052 0.051 0.033

(0.273) (0.223) (0.220) (0.180)
Blue collar 0.093 0.068 0.052 0.059

(0.290) (0.251) (0.222) (0.235)
Clerk 0.088 0.078 0.092 0.104

(0.283) (0.268) (0.289) (0.305)
Manual worker 0.338 0.367 0.379 0.405

(0.473) (0.482) (0.485) (0.491)
Not applicable or never
worked

0.178 0.223 0.232 0.225
(0.382) (0.417) (0.422) (0.418)

Mother’s country of birth
France or missing 0.805 0.769 0.770 0.717

(0.396) (0.421) (0.421) (0.451)
Southern Europe 0.054 0.057 0.057 0.063

(0.227) (0.231) (0.231) (0.244)
Rest of Europe 0.027 0.030 0.028 0.035

(0.161) (0.170) (0.166) (0.183)
North Africa 0.071 0.083 0.090 0.088

(0.257) (0.276) (0.286) (0.284)
Rest of world 0.043 0.061 0.055 0.098

(0.204) (0.240) (0.228) (0.297)
Father’s country of birth

France or missing 0.795 0.762 0.760 0.720
(0.404) (0.426) (0.427) (0.450)

(Continued)
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Table A1 Continued.

(1) (2) (3) (4)
Both parents still alive at 18th

birthday
Mother
deceased

Father
deceased

Both parents
deceased

Southern Europe 0.061 0.065 0.065 0.064
(0.239) (0.247) (0.247) (0.245)

Rest of Europe 0.027 0.027 0.029 0.026
(0.161) (0.162) (0.168) (0.160)

North Africa 0.074 0.086 0.090 0.082
(0.261) (0.281) (0.286) (0.275)

Rest of world 0.044 0.060 0.056 0.108
(0.204) (0.237) (0.230) (0.310)

Number of siblings 3.143 3.703 3.730 4.064
(2.639) (2.994) (2.977) (3.279)

Education
Primary 0.311 0.452 0.406 0.471

(0.463) (0.498) (0.491) (0.500)
Upper secondary 0.447 0.379 0.426 0.410

(0.497) (0.485) (0.495) (0.492)
Tertiary 0.242 0.169 0.168 0.118

(0.428) (0.375) (0.374) (0.324)
Never formed a couple 0.078 0.088 0.089 0.092

(0.268) (0.283) (0.284) (0.289)
N 118,316 3,041 8,376 437

Notes: Mean coefficients, standard deviation in parentheses. Sample weights are used.
Source: French Family and Housing Survey 2011 (INSEE–INED); authors’ calculations.

Table A2 Models of level of education and couple experience by parental death during childhood: French men and
women born 1946–66

Level of education

Never formed a couplePrimary Upper secondary Tertiary

All men
Parent’s death (ref = Both parents still alive at 18th birthday)

Mother deceased 0.333*** 0.000 −0.013 0.261*
(0.079) – (0.112) (0.120)

Father deceased 0.178*** 0.000 −0.250*** 0.297***
(0.049) – (0.068) (0.072)

Both parents deceased 0.089 0.000 −0.635* 0.052
(0.199) – (0.319) (0.328)

N 45,187 45,187

All women
Parent’s death (ref = Both parents still alive at 18th birthday)

Mother deceased 0.509*** 0.000 −0.162 0.101
(0.058) – (0.086) (0.110)

Father deceased 0.266*** 0.000 −0.183* −0.012
(0.055) – (0.076) (0.068)

Both parents deceased 0.505** 0.000 −0.417 0.515*
(0.165) – (0.244) (0.260)

N 84,983 84,983

*p < 0.05, **p < 0.01, ***p < 0.001.
Notes: Standard errors are in parentheses. Level of education is modelled with a multinomial logistic regression and the probability of never
being in couple with a logit regression. Controls included are birth cohort, mother’s and father’s professional situation and country of birth,
and respondent’s number of siblings.
Source: As for Table A1.
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Table A3 Poisson regression of number of children (among parents) by parental death during childhood: French men and
women born 1946–66

Mechanism:

(1)
Null

(2)
+ Cohort
control

(3)
+ Parent
controls

(4)
+ Siblings
control

(5)
+ Age at first

birth

(6)
+

Education

Men with children
Parent’s death (ref = Both parents still alive at 18th birthday)

Mother deceased 0.037 0.037 0.019 0.014 0.004 0.002
(0.021) (0.021) (0.020) (0.020) (0.019) (0.019)

Father deceased 0.049*** 0.048*** 0.038** 0.027* 0.021 0.021
(0.013) (0.013) (0.012) (0.012) (0.012) (0.012)

Both parents
deceased

−0.014 −0.017 −0.036 −0.045 −0.038 −0.036
(0.044) (0.044) (0.041) (0.043) (0.039) (0.038)

Age at first birth – – – – −0.025*** −0.026***
(0.001) (0.001)

Education (ref = Primary)
Upper secondary – – – – – −0.060***

(0.006)
Tertiary – – – – – 0.031***

(0.008)
N 37,318 37,318 37,318 37,318 37,318 37,318

Women with children
Parent’s death (ref = Both parents still alive at 18th birthday)

Mother deceased 0.094*** 0.094*** 0.071*** 0.064*** 0.036** 0.032*
(0.015) (0.015) (0.015) (0.015) (0.014) (0.013)

Father deceased 0.041*** 0.041*** 0.028** 0.014 −0.002 −0.004
(0.009) (0.009) (0.008) (0.008) (0.008) (0.008)

Both parents
deceased

0.024 0.024 0.001 −0.021 −0.057 −0.060
(0.035) (0.035) (0.034) (0.035) (0.034) (0.035)

Age at first birth – – – – −0.037*** −0.038***
(0.000) (0.000)

Education (ref = Primary)
Upper secondary – – – – – −0.074***

(0.004)
Tertiary – – – – – 0.027***

(0.006)
N 74,689 74,689 74,689 74,689 74,689 74,689

*p < 0.05, **p < 0.01, ***p < 0.001.
Notes: Standard errors are in parentheses. Control variables gradually introduced into the model are: (2) birth cohort; (3) mother’s and
father’s professional situation and country of birth; and (4) respondent’s number of siblings. The final columns control also for the
mechanisms of age at first birth and educational level.
Source: As for Table A1.
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