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Family histories and the demography of grandparenthood

Bruno Arpino1

Jordi Gumà2

Albert Julià2

Abstract

BACKGROUND
Grandparenthood is an important phase of life for many individuals, and the
grandparent role has consequences on younger generations and grandparents
themselves.

OBJECTIVE
Despite the importance of the grandparent role, little is known about the demography of
grandparenthood. In this study, we examine the variability of demographic aspects of
grandparenthood (being a grandparent, number of grandchildren, having at least one
young grandchild) according to family (partnership and fertility) histories.

METHODS
Using retrospective data from the Survey of Health, Ageing and Retirement in Europe
(SHARE), we employ sequence and cluster analyses to group individuals according to
similar patterns of fertility and partnership histories observed between age 15 and 49. In
a second step, we use logistic and Poisson regressions to quantify how demographic
aspects of grandparenthood vary across the identified family clusters at different ages
and by gender.

RESULTS
Family histories are greatly heterogeneous with respect to timing, quantum, and
probability of experiencing certain events. This heterogeneity is reflected in a strong
variability in the probability of having (young) grandchildren and their number at
different ages across the clusters of family trajectories.

CONTRIBUTION
We provide a detailed profile of three demographic characteristics of grandparenthood
that significantly influence the opportunity structure for the development of the
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grandparent role. Our study quantifies considerable heterogeneities in the demography
of grandparenthood according to different typologies of family histories and has
important implications for the understanding of current and possible future
developments of the grandparent role.

1. Introduction

In contemporary aging societies, grandparents’ lives and those of their grandchildren
overlap markedly (Bengtson 2001; Harper 2005; Leopold and Skopek 2015a; Margolis
2016). As a consequence of changes in mortality, compared to the earlier 1900s,
nowadays grandparents are more likely to survive throughout their grandchildren’s
childhood (Hagestad 2006; Uhlenberg 2005). Today’s grandparents are also on average
healthier and have fewer grandchildren to support than in the past (Uhlenberg 2005;
Margolis and Wright 2017a). These demographic changes have created an
unprecedented opportunity for the development of the grandparent role (Timonen and
Arber 2012). In many countries, for example, a considerable proportion of
grandparents, especially grandmothers, provide care to their grandchildren (Bordone,
Arpino, and Aassve 2017; Glaser et al. 2013; Hank and Buber 2009).

Availability and help received from grandparents have been found to influence
young mothers’ labor force participation (Aassve, Arpino, and Goisis 2012) and fertility
(Aassve, Meroni, and Pronzato 2012; Schaffnit and Sear 2017; Sear and Coall 2011),
particularly in countries where the services offered by the market are costly and public
provision is scarce.

Having grandchildren and the amount and quality of relationships grandparents
have with them also influence grandparents’ health. Most studies focusing on
supplementary childcare have reported positive effects on grandparents’ health and
well-being (Arpino, Bordone, and Balbo 2018; Arpino and Bordone 2014; Di Gessa,
Glaser, and Tinker 2016; Hughes et al. 2007; Moore and Rosenthal 2015). Other studies
have shown negative consequences on grandparents’ physical and psychological health
(Grinstead et al. 2003; Triadó et al. 2014), especially when instrumental and high
intensity childcare are considered.

Grandparenthood has been labeled a countertransition because a person does not
have direct control over if and when the transition happens; that is, grandparenthood is
a  life  change  brought  about  by  a  child’s  transition  to  parenthood  (Hagestad  and
Neugarten 1985). However, people indirectly influence this transition. In this study, we
describe the degree of variation in the demography of grandparenthood for individuals
who experienced different fertility and partnership histories. As a new corroboration of
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the ‘linked lives’ principle (Elder 1994), our findings point to a great heterogeneity in
the demography of grandparenthood across different clusters of family histories both
for women and men.

2. Background

2.1 The importance of studying the demography of grandparenthood

Studying the demography of grandparenthood is crucial to better understand the current
role of grandparents and its potential future development. The likelihood, intensity,
quality, and effects of grandparent–grandchildren relationships (and those with the
middle generation) are in fact strictly related with, among other things, the demography
of grandparenthood. Three demographic characteristics are particularly salient and are
the object of the current study: age of grandparents, age of grandchildren, and their
number.

Mueller and Elder (2003) notice that age and number of grandchildren, together
with geographical proximity, describe an opportunity structure for interactions between
the generations. The literature on the determinants of grandparenting has consistently
shown that the likelihood of (intensive) provision of grandchild care is considerably
higher when grandchildren are young (Hank and Buber 2009; Oppelaar and Dykstra
2004). The age of grandparents is also relevant. On the one hand, younger grandparents
are more likely to be physically and mentally fit, and this increases the likelihood of
(intensive) grandchild care provision (Hank and Buber 2009). On the other hand,
grandparents’ age defines the other roles they may occupy, such as being active in the
labor market (Leopold and Skopek 2015a, 2015b), which may compete with the
grandparent role.

Silverstein and Marenco (2001) found that the life stages of grandparents and
grandchildren are important factors in ascertaining how the grandparent role is enacted.
The authors found that younger grandparents tended to have greater contact with
grandchildren, share more recreational activities, and receive more symbolic rewards
from the grandparent role than their older counterparts. Consistent with this life course
view of the ‘linked lives’ (Elder 1994) between grandparents and grandchildren, the
effects of grandparenting on grandparents’ outcomes may depend on their age. Role
theories, for example, predict that ‘off-time’ grandparenting may produce stress
(Jendrek 1993). Minkler and colleagues (1997) found that among grandparent
caregivers, relatively young age was associated with depressive symptoms. Bordone
and Arpino (2016) found that grandparents felt older than their grandchildless
counterparts at younger ages, but such an effect was reversed in later life.

http://www.demographic-research.org/
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The number of grandchildren is also a significant demographic aspect of
grandparenthood. The higher the number of grandchildren, the more likely they are to
live close and have contacts with some of them. Notwithstanding, the higher the
number of grandchildren, the lower the time (Oppelaar and Dykstra 2004) and money
(Silverstein and Marenco 2001) that can be dedicated to each grandchild. Moreover, a
grandparent with a large number of grandchildren may find it difficult to be a
significant figure for all of them (Mueller and Elder 2003).

2.2 Previous studies on the demography of grandparenthood

Demographers have long been interested in kinship size and characteristics (Wolf
1994), a topic that has received a renewed interest in the recent literature (Daw,
Verdery, and Margolis 2016; Verdery 2015). As for the type of kinship ties that are of
interest for this study, at the population level three key demographic forces shape the
demography of grandparenthood: mortality, fertility quantum, and timing. Increased life
expectancy implies that a higher number of individuals will survive until becoming a
grandparent, and it also increases the grandparenthood length of life (Hagestad 2006;
Murphy 2011; Post et al. 1997; Watkins, Menken, and Bongaarts 1987). The duration
of the grandparent phase of life may be, on the contrary, reduced by fertility
postponement, but evidence shows that the effect of mortality reduction is not entirely
counterbalanced by increased age at grandparenthood (Leopold and Skopek 2015b;
Margolis 2016). On the other hand, lower fertility levels entail a reduction in the
average number of grandchildren per grandparent (Bengtson 2001; Murphy 2011;
Uhlenberg 2005).

Several studies from the 1980s and 1990s described key demographic
characteristics of grandparenthood in the United States (Sprey and Matthews 1982;
Szinovacz 1998; Uhlenberg 1996). Other studies used simulation methods to examine
the prevalence of kin availability. Among these studies, Murphy (2011) estimated that
in Britain the average number of living grandchildren varied considerably over the
cohorts born during the period 1850–1950 as a consequence of the fertility dynamics of
the two involved generations.

Despite the extensive literature on the determinants and consequences of
grandparent–grandchildren relationships, only a few recent studies have focused on the
demography of grandparenthood. Using the Sullivan method applied to Canadian data,
Margolis (2016) estimated the number of years spent as grandparent and how this has
changed between 1981 and 2015. She found that the average length of the grandparent
life stage has slightly decreased among women from 24.7 to 24.3 years but increased
among men from 17.0 to 18.9 years.

http://www.demographic-research.org/
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Leopold and Skopek (2015a) used survival methods to estimate the median age at
becoming a  grandparent,  the  length  of  grandparent  phase  of  life,  and its  overlap  with
other important roles in 24 European countries. Leopold and Skopek (2015b)
investigated similar questions comparing different cohorts in East and West Germany.
Both studies highlighted that grandparenthood overlaps rarely with active parenting but
frequently with worker and filial roles.

Margolis and Wright (2017a) estimate the length of healthy grandparenthood in
the United States and Canada and how this has changed over time. They found that the
period of healthy grandparenthood is becoming longer because of improvements in
health and mortality, which more than offset delays in grandparenthood due to fertility
postponement. They also examined how healthy grandparenthood varies within the
United States by education and race/ethnicity.

Finally, Skopek and Leopold (2017) examined educational differences in the
probability and timing of grandparenthood among Germans born between 1933 and
1938. The likelihood of becoming a grandmother was much lower among (West)
German women with higher levels of education as compared to their counterparts with
lower education. No educational differences were found in the chance of becoming a
grandfather and in the occurrence and timing of higher-parity transitions.

2.3 Mechanisms influencing the demography of grandparenthood

Demographers studying fertility have often distinguished between its proximate and
background (or distal) determinants. “The proximate determinants of fertility are the
biological and behavioral factors through which the background determinants (social,
economic, and environmental variables) affect fertility. The distinguishing feature of a
proximate determinant is its direct connection to fertility” (Bongaarts 2015: 536). The
proximate determinants of fertility are the strongest predictors of fertility, and
hypothetically if accurately measured and modeled they could perfectly explain fertility
outcomes.

Similarly, the determinants of the demography of grandparenthood can also be
distinguished between those who are the most proximate and those who are more distal.
As already noticed above, grandparenthood is a countertransition because a person does
not have direct control over if and when the transition happens. Therefore, for
grandparenthood the most proximate determinants are in fact the proximate
determinants of their children’s fertility (i.e., their contraceptive behavior, their
fecundity, etc.). Among own characteristics, the most proximate determinants of
whether  and  when  a  person  becomes  a  grandparent  is  own  fertility  itself.  At  a  given
point in time, people who made the transition to parenthood earlier are more likely to be
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grandparents. Also, those who have more children are more likely to have a higher
number of grandchildren, everything else being equal. This is also because of
intergenerational continuities in fertility (Murphy 2013; Kolk 2015; Kolk and Hällsten
2017). Hence, fertility quantum and timing can be considered as the most proximate
determinants of the demography of grandparenthood, and they are among the main
determinants on which we focus in this paper.

Partnership status may also influence grandparenthood in several ways. First,
partnership status is a proximate determinant of fertility, and so it indirectly influences
the demography of grandparenthood. Second, and more interestingly, partnership
histories may also influence more directly the demography of grandparenthood. A
person can become a (step-)grandparent by entering in a partnership with someone who
has grandchildren from a previous relationship (Yahirun, Park, and Seltzer 2018).
Similarly, someone who had children and grandchildren from a previous relationship
may divorce and enter in a new relationship with another grandparent, so increasing the
total number of grandchildren.

Given the complexity and multidimensionality of fertility and partnership histories,
in  this  paper  we  take  a  holistic  approach  and  use  sequence  and  cluster  analysis  to
summarize this complexity and obtain a limited number of meaningful typologies of
family histories to be analyzed as determinants of the demography of grandparenthood.

The age at which individuals are observed is obviously another key factor that
determines their probability of having grandchildren and their number. Even
conditional on the same exact family history, the probability to be a grandparent, for
example, is higher for older people because their (biological or step-) children will be,
everything else being equal, more likely to have their own children. For this reason, we
will analyze how the relationship between clusters of family histories is associated with
demographic outcomes of grandparenthood by narrow age groups to provide a detailed
description of the demography of grandparenthood.

Apart from the abovementioned proximate determinants of grandparenthood, we
will account for some important background determinants. Individuals’ socioeconomic
status is one of the most important background determinants of fertility and as such can
be considered as a distal determinant also for the demography of grandparenthood. In a
recent study, Arpino, Gumà, and Julià (2018) found that early-life (e.g., parental
socioeconomic background) and childhood conditions (e.g., health) influence fertility
and partnership histories through their influence on educational attainment. Therefore,
early-life conditions and education may be thought as distal determinants of
grandparenthood outcomes because of their indirect effect operating through their
influence on family histories.

Contextual factors (cultural, economic, institutional, etc.) have long been studied
by demographers as distal determinants of fertility (Baizán, Arpino, and Delclós 2016)
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and partnership formation (Bellani et al. 2017). Therefore, contextual factors can also
be listed among the background determinants of the demography of grandparenthood
because they may have influenced individuals’ family histories in the past and they can
also influence their children’s fertility.

2.4 Research goals

Our contribution to the literature on the demography of grandparenthood is twofold.
First, we consider three key demographic aspects of grandparenthood: being a
grandparent, number of grandchildren, and having at least one young grandchild (age
10 or younger), and how these characteristics vary at different ages of the older
generation. Second, with the exception of Margolis and Wright (2017a) and Skopek and
Leopold (2017), the abovementioned recent studies did not consider differences in the
demography of grandparenthood across groups of individuals. As noticed by Szinovacz
(1998) mean demographic characteristics of grandparenthood may mask huge
heterogeneity in the population.

We examine the heterogeneity in three demographic measures of grandparenthood
with respect to family histories and more specifically fertility and partnership histories.
As discussed in the previous section, family histories are among the most important
proximate determinants of the demography of grandparenthood. It is reasonable to
assume that they have a strong impact on the demography of grandparenthood, but the
goal of this paper is to quantify the degree of variation in the demography of
grandparenthood for individuals who experience different fertility and partnership
trajectories.

We use sequence and cluster analysis as an analytical tool to identify typologies of
family histories, that is, groups of people who follow similar fertility and partnership
trajectories from age 15 to 49. The key advantage of sequence analysis is that it allows
us to take into account the complexity of family histories by considering simultaneously
the timing, quantum, and ordering of individuals’ family events, providing a reduced
number of groups of trajectories that can be interpreted and analyzed in a meaningful
way (Aassve, Billari, and Piccarreta 2007). This analysis is implemented separately for
women and men to recognize the gendered nature of family histories, for example, with
respect to the timing of partnership formation and fertility (Elder 1998), which produces
different timing of the transition to grandparenthood for men and women (Dykstra and
Komter 2006). In a second step, we study how grandparenthood-related outcomes vary
across the identified groups of family histories at different ages.

http://www.demographic-research.org/
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3. Data and methods

3.1 Data and variables

Our analyses are based on data from the Survey of Health, Ageing and Retirement in
Europe (SHARE). SHARE is a panel survey representative of the non-institutionalized
population aged 50 and over from different European countries (Börsch-Supan et al.
2008). The first wave was carried out in 2004/05, and every second year since then it
has attempted to re-interview all individuals. Wave 3 (2008/09), called SHARELIFE,
differently from the other waves, collected detailed retrospective information on
different life dimensions.

We use SHARELIFE to construct fertility and partnership histories between age
15 and 49 (both included), which gives 35 time points on a yearly time scale. Notice
that among all SHARELIFE respondents, only about 1% of men and 0.04% of women
had children (biological or adopted) after age 49. SHARELIFE also provided
information on most control variables we use. Outcome variables (grandparent
measures) are only available in regular SHARE waves. Therefore, we measured the
outcome variables using the closest wave to SHARELIFE, that is, wave 2 (2006/07) or,
in case of missing data, from the first wave (2004/05). Information on additional control
variables was also obtained from the second (or first) wave of SHARE. We restrict our
sample  to  women  and  men  aged  50  years  and  over  at  the  time  we  measure  the
outcomes. Additionally, in order to consider only people at risk of being a grandparent,
we restrict our analyses to those who had at least one child (22,796 cases, 87.2% of the
original SHARELIFE sample). After discarding respondents with incomplete
information on family histories or other variables (1,734 cases; 7.6%), our working
sample consists of 21,062 individuals (56.6% women and 43.4% men) from 13
countries (Austria, Belgium, Czech Republic, Denmark, France, Germany, Greece,
Italy, Netherlands, Poland, Spain, Sweden, and Switzerland).

The SHARE questionnaire asked each respondent to indicate the total number of
grandchildren (including biological, adopted, and step-grandchildren) and the year of
birth of the youngest offspring of each of their children. With this information we
constructed our three outcome variables: being or not a grandparent, number of
grandchildren, and having at least one grandchild aged 10 or younger.

Our explanatory variables are the clusters of family trajectories, obtained as we
describe in the next section, and age at the time we measure the outcomes. Age is
categorized in five-year intervals starting with ages 50–54 (reference category) and
ending with 75 and older.

We adjust for a number of control variables (reference category in italic)
measuring individuals’ early life conditions using questions in SHARELIFE about
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respondents’ situation at age 10: coresidence with biological parents (with both, with
only one, with none); coresidence with at least one grandparent (yes or no); household’s
overcrowding rate (number of people living in the household divided by the number of
rooms);  whether  at  least  one  of  the  parents  was  a  heavy drinker  (yes  or no).  We also
control for the main parental breadwinner’s occupation when the respondent was 10 by
grouping the occupations in four categories following Fritze, Doblhammer, and van den
Berg (2014): 1) managers and professionals (legislators, senior officials and managers,
professionals, technicians, and associate professionals) and skilled non-manual workers
(clerks, service workers, shop workers, and market sales workers); 2) skilled manual
workers (skilled agricultural or fishery workers); 3) semi-skilled and unskilled manual
(craft or related trade workers, plant/machine operators and assemblers, and elementary
occupations); 4) other (other or no occupation). In addition, from SHARELIFE we
obtained data on self-reported health during childhood (up to age 15; good vs. fair,
poor, or variable) and the percentage of years the respondent has been employed from
age 15 to 49.

These control variables are introduced to reduce the risk of capturing effects due to
family background and work histories and not to respondents’ family histories per se.
For example, respondents from poorer socioeconomic origin may be more likely to
display nonstandard family histories (Oppenheimer, Kalmijn, and Lim 1997).

We further control for country of residence (12 dummies; reference = Austria) and
educational attainment (low – lower secondary or lower = ISCED 0–2–; medium –
upper secondary = ISCED 3–4–; high – tertiary = ISCED 5–6–). Summary statistics on
all variables are reported in Table 1 by gender (with the exception of clusters of family
histories that are described in Table 2).

Table 1: Summary statistics on the outcomes and independent variables,
by gender

Variables (% unless differently indicated) Women Men % Missing
Grandparents 70.1 66.2 0.0
Number grandchildren (Mean) 2.79 2.48 0.0
At least one grandchild age 10 or younger 42.2 44.4 0.0
Age 0.0
     Less than 55 14.6 8.2
     55–59 18.4 19.1
     60–64 19.3 19.9
     65–69 15.3 17.2
     70–74 12.2 14.8
     75+ 20.4 20.8
Living with biological parents at 10 2.4
     Both 89.3 89.6
     Only one 8.6 8.7
     None 2.2 1.8
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Table 1: (Continued)
Variables (% unless differently indicated) Women Men % Missing
Living with grandparents at 10 2.4
     No 86.1 87.0
Occupation of the breadwinner at 10 2.8
     Managers/professionals and skilled non-manual 25.0 25.4
     Skilled manual 27.7 27.5
     Semi-skilled and unskilled manual 26.2 26.4
     Other 21.1 20.7
Health at childhood 0.7
     Good 91.7 93.2
Overcrowding rate at 10 2.2
     1 or less 25.1 26.6
     (1–1.5) 25.2 25.2
     (1.5–2) 22.7 22.0
     Over 2 27.1 26.3
Heavy drinking parents at 10 0.9
     No 91.7 91.7
Working history 3.0
     75%–100% of life 31.1 73.0
     50%–75% of life 23.8 23.3
     Less than 50% of life 45.1 3.6
Education 0.0
     Low 52.7 42.7
     Medium 30.9 34.2
     High 16.4 23.1
Country of residence 0.0
     Austria 3.1 2.6
     Germany 6.9 7.4
     Sweden 7.2 7.3
     Netherlands 7.7 8.3
     Spain 7.3 7.0
     Italy 9.6 10.2
     France 9.0 8.7
     Denmark 8.2 8.5
     Greece 10.6 10.5
     Switzerland 4.6 4.6
     Belgium 10.7 11.1
     Czech Republic 7.9 7.1
     Poland 7.3 6.8
N 11,912 9,150 7.6

Notes: Detailed descriptive statistics on the clusters of family histories are provided in Table 2. Percentage of missing are calculated
with reference to the size of the original SHARELIFE sample after the sample restrictions (individuals age 50+ with at least one child)
have been applied.

http://www.demographic-research.org/


Demographic Research: Volume 39, Article 42

http://www.demographic-research.org 1115

Table 2: Descriptive statistics on the main characteristics of the clusters of
family histories, by gender

Clusters of
family
histories

Sample size Age at 1st time living
with a partner Cohab-

itation
(%)

Experience
of a union
dissolution
(%)

Widow
(%)

Repart-
nered (%)

Age at 1st child
Total
number of
children
(at age 49)

Frequency % Mean Median Never
(%) Mean Median Mean

Women
Fast 3+ 1,440 12.1 20.2 20.0 0.0 3.0 7.6 3.8 8.2 20.9 21.0 4.1
Slow 3+ 2,671 22.4 23.2 23.0 0.0 4.1 11.7 5.5 10.5 24.7 25.0 3.4
Fast 2 1,768 14.8 20.0 20.0 0.0 3.5 7.2 2.1 8.8 21.4 22.0 2.0
Slow 2 3,559 29.9 24.2 24.0 0.0 5.7 13.4 5.2 9.8 26.5 26.0 2.0
Slow 1 1,794 15.1 23.7 23.0 0.0 6.7 11.6 4.7 12.0 27.2 26.0 1.0
Dissolution 2+ 336 2.8 22.0 21.0 24.4 16.7 54.8 19.9 20.5 23.7 23.0 2.7
Dissolution 1 344 2.9 25.1 24.0 16.0 21.2 61.3 18.6 27.6 27.1 26.0 1.0
Total 11,912 100 22.7 22.0 1.2 5.6 13.7 5.4 10.8 24.7 24.0 2.4
Men
Fast 3+ 1,001 10.9 22.7 23.0 0.0 2.8 8.9 1.7 9.0 23.4 24.0 3.9
Slow 3+ 2,137 23.4 26.3 26.0 1.1 4.2 12.3 2.2 11.3 28.0 28.0 3.4
Fast 2 1,866 20.4 23.0 23.0 0.0 2.6 6.7 1.2 7.2 24.4 25.0 2.0
Slow 2 2,104 23.0 27.1 27.0 0.0 5.3 10.3 0.9 9.7 30.2 30.0 2.0
Very slow 2 357 3.9 36.9 37.0 1.1 5.6 7.6 0.3 8.1 39.4 39.0 1.7
Fast 1 860 9.4 23.9 24.0 0.0 5.2 10.9 0.9 11.1 26.5 27.0 1.0
Slow 1 663 7.2 28.2 29.0 2.1 11.2 25.8 3.2 19.8 33.4 33.0 1.0
Dissolution 2 162 1.8 26.7 25.0 22.2 11.7 66.7 11.1 22.2 27.3 27.0 2.1
Total 9,150 100 25.7 25.0 0.8 4.8 12.0 1.7 10.5 27.9 27.0 2.4

3.2 Analytic strategy

Our empirical approach consists of two steps. First, by applying sequence and cluster
analyses, we obtain clusters of similar family histories separately by gender. Second,
we analyze the association between these clusters and grandparenthood-related
outcomes.

3.2.1 Sequence and cluster analysis of fertility and partnership trajectories

We adopt sequence analysis (SA; Abbott and Forrest 1986; Aisenbrey and Fasang
2010; Billari 2001) to examine family histories between ages 15 and 49. The
preliminary step consists of defining the possible states that shape family trajectories
based on two dimensions: individuals’ partnership status (living without a partner = 0U;
living with a partner = 1U) and number of children (which, as for grandchildren, also
includes step-children). To keep the number of states manageable and to avoid states
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with  low  number  of  cases,  we  group  parities  higher  than  the  second  obtaining  four
categories: 0 children (0C), 1 child (1C), 2 children (2C), and 3 or more children (3+C).
All data on partnership and fertility histories were obtained by the retrospective
information provided by respondents. We do not distinguish cohabitation from marriage
because the percentage of individuals in our sample that experienced cohabitation at
some time was not very large (5.6% for men and 4.8% for women; Table 2). We also
did not expect a relevant role of the type of relationship per se.

Combining partnership and fertility variables gives eight possible states (0U0C;
0U1C; 0U2C; 0U3+C; 1U0C; 1U1C; 1U2C; 1U3+C) that we measure at each age from
15 to 49, resulting in a trajectory (sequence) of 35 states for each individual. Note that
partnership is not an ‘absorbing’ state; that is, if a partnership is broken and the person
passes from living with a partner to not living with a partner, for example as a
consequence of a separation, its state is changed back from 1U to 0U.

Once all individual sequences are defined, we calculate (dis)similarities among
them using a dynamic algorithm known as optimal matching (OM; Abbott and Forrest
1986; Billari 2001; Sankoff and Kruskal 1983). The similarity between two sequences
is systematically determined by calculating the total ‘costs’ of turning one sequence into
another. OM calculates similarity between sequences based on three arithmetic
operations: insertion, deletion, and substitution. Following previous studies (Aassve,
Billari, and Piccarreta 2007), insertion and deletion costs are set to one, and substitution
costs are empirically defined as the inverse of the transition rates so that the more
common the transition between two states observed in the data, the lower the
substitution cost.

OM has been found to be a quite robust method with respect to both the setting of
costs and the metric used to calculate distances (see Robette and Bry 2012 and
references therein).

Applying OM separately to the subsamples of women and men, we obtain two
matrices of (dis)similarities for each gender. Next, we implement a cluster analysis
(CA) to identify a limited number of distinctive patterns of sequences. We employ
hierarchical CA using Ward’s (1963) minimum variance criterion to both matrices to
obtain clusters of family trajectories (Kaufman and Rousseeuw 2005). At the initial step
of the Ward’s algorithm, all clusters are singletons, that is, contain a single individual.
At each next step, the algorithm combines the pair of clusters that leads to the minimum
increase in total within-cluster variance after merging. The Ward’s algorithm is the
most commonly used clustering algorithms in sequence analysis and showed similar or
better performance compared to alternative algorithms (Helske et al. 2014). One
advantage of the Ward’s algorithm is that it tends to provide clusters with more
balanced sample sizes, while other algorithms tend to generate few very large clusters
and many small residual clusters.
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Alternative analytical approaches can be employed in order to group similar family
trajectories. The approach we used has been validated also in comparison to alternative
cluster analysis approaches, such as latent class analysis (LCA; Barban and Billari
2012; Han, Liefbroer, and Elzinga, 2017). One advantage of SA over LCA is that SA is
fully non-parametric and it takes into account the order of events, while LCA does not.
Latent Class Growth Models (LCGM) seem to be more comparable to SA because they
do  account  for  the  order  of  events  in  the  life  course.  In  a  recent  study,  Mikolai  and
Lyons-Amos (2017) compared LCGM and SA and found similar results.

We implemented SA, OM, and CA using the R package TraMineR (Gabadinho et
al. 2011).

3.2.2 Regression analyses

The second stage of our empirical analyses consists of investigating the association
between clusters of family trajectories and three outcomes related to demographic
aspects of grandparenthood: 1) being a grandparent (i.e., having at least one grandchild
or not); 2) number of grandchildren; 3) having at least one young grandchild (i.e., aged
10 or younger). Given the binary nature of the first and third outcomes we use logistic
regression models for these two outcomes. The second dependent variable (number of
grandchildren) is instead a count variable. Therefore, in this case we employ Poisson’s
regressions that allow modeling a count as a function of a set of independent variables
(Dobson and Barnett 2008). In each model we interact family histories clusters with age
categories. All regression models are estimated separately by gender.

Coefficients estimated from logistic and Poisson regression models cannot be
interpreted directly. Moreover, the direct interpretation of the regression tables would
have been difficult even if we used linear regressions because of the numerous
interactions. Therefore, to better interpret the findings we shall present the results
graphically. More specifically, by using the ‘margins’ command in Stata 15, we obtain
predicted outcomes for each cluster of family trajectory and age group. All the
predictions are obtained from the full regression models that include all control
variables held at the observed value for each individual. Predictions are then averaged
to obtain the mean predicted outcomes for each cluster of family trajectories and age
group. This avoids calculating predictions for an ‘average’ individual that may be
meaningless.
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4. Results

4.1 Sequence and cluster analysis

We start by describing the clusters of family histories obtained from cluster analysis
applied to the distance matrices generated by the optimal matching procedure. An
important step in cluster analysis is to determine the number of clusters. A completely
satisfactory and universally accepted solution to determine the number of clusters is not
available (Yan 2005). Several goodness of fit statistics are available, and they may give
rise to different cluster solutions.

Following common practice in cluster analysis, we combine insights from
statistical fit measures and from the visual inspection of the dendrogram (a graphical
representation of the arrangement of the clusters in a tree diagram), with the need to
obtain a substantively interpretable solution (Everitt et al. 2011). To ease the
substantive interpretation of the different cluster solutions, we have considered the
medoid sequence, that is, the individual sequence that displays the minimum average
distance to all the other sequences within a cluster (Kaufman and Rousseeuw 2005). In
other words, the medoid sequence is a real sequence of an individual within a cluster
that can be used as the most representative of that cluster (Aassve, Billari, and
Piccarreta 2007). To interpret the clusters we also produced descriptive statistics on
several aspects of fertility and partnership histories that we present in Table 2 for the
final cluster solution.

As a statistical fit measure we considered the average silhouette width (ASW;
Kaufman and Rousseeuw 2005), a measure of the coherence of a clustering solution:
high value means that the clusters are homogeneous and well separated. Initially, we
compared different cluster solutions based on the ASW. From a statistical point of view
the solution with highest ASW should be preferred. However, we have noticed that a
solution with a slightly lower ASW was better from a substantive point of view because
it allowed differentiating some patterns of substantive importance. Thus, we opted for a
seven-cluster solution for women and an eight-cluster solution for men that appeared to
be the most interpretable solutions from a substantive point of view.

Table 2 reports summary statistics on several variables related to partnership and
fertility for the different clusters of family histories by gender. State distribution graphs
in Figure 1 offer a more dynamic view by plotting the proportion of individuals in each
of the eight states at each time point by cluster and gender. At the top of each graph we
also report the cluster’s medoid sequence. The description of the clusters of family
histories reveals a great variety of family histories for both women and men. Clusters
are characterized by different timing of entry into first union, timing and quantum of
fertility, and prevalence of union dissolution.
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Figure 1: State distribution plots by the clusters of family histories and gender
Women
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Figure 1: (Continued)
Men

Notes: 0U / 1U = living without / with a partner; 0C / 1C / 2C / 3or+C = 0 / 1 / 2 / 3 or more children. The medoid sequence is reported
on the top of each cluster’s plot.

Among women, the cluster Fast 3+ is characterized by a relatively ‘fast’ entry into
first partnership (mean age = 20.2), early first birth (mean age = 20.9), and by an
average number of children higher than 3 (4.1). The medoid sequence for this cluster is
(0U0C,5) – (1U0C,1) – (1U1C,2) – (1U2C,3) – (1U3or+C,24). This corresponds to a
woman who lived without a partner and childless for five years from age 15 to 19, at the
age of 20 started to live with a partner, the next year had a child, at age 23 had her
second child, and three years later the third one. She remained in this state of living
with a partner and having three or more children until the end of the observation period
(age 49). Fast 3+ is the cluster of women who started a union the earliest and ended up
having the highest average number of children.

The cluster Slow 3+ differs from Fast 3+ essentially with respect to the timing of
first partnership formation (mean age = 23.2) and first birth (mean age = 24.7), both
happening later. However, women in Slow 3+ also have a relatively high number of
children (mean = 3.4). Clusters Fast 2 and Slow 2 are similar to clusters Fast 3+ and
Slow 3+, respectively, in terms of partnership formation and first birth timing.
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However, women in both clusters report lower fertility levels (mean number of children
is 2 for both clusters).

Women in Slow 1 are similar to those in Slow 2 as far as the timing of partnership
and fertility is concerned (mean age at first birth is slightly higher: 27.2 vs 26.5) but
differ in terms of fertility (mean number of children is 1 instead of 2). The last two
clusters, Dissolution 2+ and Dissolution 1, are much smaller than the others (Table 2)
and differ because of the considerably higher percentage of women who experienced
union dissolution (53.2% and 58.1%, respectively). Correspondingly, the percentage of
women who experienced more than one partnership is substantively above the average
level. On the other hand, these clusters also include women who never lived with a
partner. The two clusters Dissolution 2+ and Dissolution 1 differ among them with
respect to the timing of first union and first birth, which happened around three years
earlier for Dissolution 2+, with respect to the average number of children (2.7 and 1.0,
respectively).

Men, as expected, experience partnership formation and fertility events later than
women (three years later, on average; Table 2). However, most clusters of family
histories for men are similar in terms of structure to those found for women. For
example, for men the cluster Fast 3+ is characterized by a relatively early first union
formation  and  first  birth  and  by  the  highest  average  total  number  of  children.  The
cluster solution for men is characterized by two clusters that we did not find for women:
Very slow 2 and Fast 1. In the cluster Very slow 2, first child and union formation occur
much later than in the other clusters (e.g., average age at first child is 39.4), whereas in
the cluster Fast 1 the average age for both events is below the total average among men.
However, fertility for men in cluster Very slow 2 is higher (1.7) than for men in cluster
Fast 1 (1.0).

It has to be noticed that the labels that we attributed to each cluster only serve as a
convenient and synthetic way to refer to them by using some of their key features.
However, as in all cluster analyses, within each cluster there is some degree of
heterogeneity, which means that not all individuals follow the same sequence
represented by the medoid or any other ‘representative’ sequence. Sequence index plots
(Figure S-1 in the Supplementary material) represent each sequence as a separate line
and can be used to show the heterogeneity among sequences within clusters. These
plots show that most of the clusters are rather homogeneous, as they are composed by
similar types of sequences. As expected, the ‘dissolution’ clusters are the most
heterogeneous. This is consistent also with the information provided in Table 2. As
noticed above, the ‘dissolution’ clusters are characterized by the fact that the majority
of individuals included in them experienced a union dissolution (percentages ranging
from 54.8% to 66.7%). However, they also include a minority of lifelong single
individuals (i.e., individuals who never lived with a partner; percentages ranging from
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16%  to  24.4%).  In  section  4.5  we  shall  describe  a  robustness  check  to  deal  with  the
heterogeneity characterizing the ‘dissolution’ clusters.

4.2 Family histories and the probability to be a grandparent

In the second step of our analyses we examine how grandparenthood-related outcomes
vary across the clusters of family histories previously identified at different ages and by
gender. We start considering the probability to be a grandparent. Figure 2 displays
predicted probabilities of being a grandparent with 95% confidence intervals from
logistic models that included all control variables and were estimated separately by
gender (complete estimates of all models are reported in Tables 3 and 4). Predictions
are obtained for each cluster of family histories and age category. Although models
included all clusters simultaneously, these are displayed in two separate panels for
graphical convenience.

Table 3: Complete estimates of regression models: Women

Independent variables Probability of being a
grandparent Number of grandchildren

Probability of having at
least one grandchild 0–10

Coef. Sig. Coef. Sig. Coef. Sig.
Family history clusters (Ref: Fast 3+)
     Slow 3+ –1.21 *** –0.82 *** –1.22 ***
     Fast 2 –0.65 ** –0.64 *** –0.68 **
     Slow 2 –2.40 *** –1.95 *** –2.54 ***
     Slow 1 –1.93 *** –1.37 *** –2.05 ***
     Dissolution 2+ –0.79 * –0.43 ** –0.77 *
     Dissolution 1 –1.33 *** –1.05 *** –1.24 ***
Age (Ref: Less than 55)
     55–59 1.15 *** 0.70 *** 0.86 ***
     60–64 2.18 *** 1.10 *** 0.94 ***
     65–69 3.58 *** 1.25 *** 0.21
     70–74 3.75 *** 1.46 *** –0.58 **
     75+ 3.39 *** 1.59 *** –1.84 ***
Interactions clusters  × age groups
     Slow 3+ × 55–59 –0.22 0.01 –0.08
     Slow 3+ × 60–64 0.09 0.20 * 0.84 **
     Slow 3+ × 65–69 –0.08 0.49 *** 1.73 ***
     Slow 3+ × 70–74 0.50 0.55 *** 2.10 ***
     Slow 3+ × 75+ 1.53 ** 0.59 *** 2.03 ***
     Fast 2 × 55–59 –0.01 0.03 0.08
     Fast 2 × 60–64 0.22 0.01 0.10
     Fast 2 × 65–69 –0.16 0.08 0.01
     Fast 2 × 70–74 –0.82 –0.09 –0.46
     Fast 2 × 75+ 0.97 –0.21 * –0.60
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Table 3: (Continued)

Independent variables
Probability of being a
grandparent Number of grandchildren

Probability of having at
least one grandchild 0–10

Coef. Sig. Coef. Sig. Coef. Sig.
Interactions clusters  × age groups
     Slow 2 × 55–59 0.30 0.36 ** 0.49 †
     Slow 2 × 60–64 0.36 0.82 *** 1.36 ***
     Slow 2 × 65–69 –0.20 1.02 *** 2.36 ***
     Slow 2 × 70–74 0.41 1.05 *** 2.66 ***
     Slow 2 × 75+ 1.24 * 1.05 *** 2.52 ***
     Slow 1 × 55–59 –0.30 –0.36 * –0.24
     Slow 1 × 60–64 –0.66 † –0.24 † 0.14
     Slow 1 × 65–69 –1.48 * –0.04 0.70 *
     Slow 1 × 70–74 –1.35 * –0.26 † 1.13 ***
     Slow 1 × 75+ –0.65 –0.15 1.15 ***
     Dissolution 2+ × 55–59 –0.25 –0.25 –0.20
     Dissolution 2+ × 60–64 –0.07 –0.06 0.48
     Dissolution 2+ × 65–69 –0.09 0.07 1.01 *
     Dissolution 2+ × 70–74 –0.44 0.06 0.83 †
     Dissolution 2+ × 75+ 0.41 0.01 0.60
     Dissolution 1 × 55–59 –0.98 * –0.35 –0.98 *
     Dissolution 1 × 60–64 –1.18 * –0.48 * –0.60
     Dissolution 1 × 65–69 –2.20 ** –0.31 0.17
     Dissolution 1 × 70–74 –1.91 * –0.49 * 0.67
     Dissolution 1 × 75+ –1.46 * –0.45 * –0.02
Living with biological parents at 10 (Ref: Both)
     Only one 0.20 * 0.07 *** 0.08
     None 0.63 ** 0.12 *** 0.28 †
Living with grandparents at 10 (Ref: No)
     Yes –0.17 * –0.03 † 0.03
Occupation of the breadwinner at 10 (Ref: Managers/professionals and skilled non-manual)
     Skilled manual 0.17 * 0.05 ** –0.04
     Semi-skilled & unskilled manual 0.10 –0.02 –0.13 *
     Other 0.13 † 0.01 –0.19 **
Health at childhood (Ref: Good)
     Fair, poor, or variable 0.02 0.02 –0.07
Overcrowding rate at 10 (Ref: 1 or less)
     (1–1.5) 0.13 † 0.03 * 0.12 †
     (1.5–2) 0.19 * 0.04 * 0.13 *
     Over 2 0.23 ** 0.11 *** 0.08
Heavy drinking parents at 10 (Ref: No)
     Yes 0.13 0.10 *** 0.09
Working history (Ref: 75%–100% of life)
     50%–75% of life 0.05 –0.03 –0.07
     Less than 50% of life –0.09 0.01 –0.11 †
Education (Ref: Low)
     Medium –0.34 *** –0.08 *** 0.00
     High –0.78 *** –0.11 *** –0.27 ***
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Table 3: (Continued)

Independent variables
Probability of being a
grandparent Number of grandchildren

Probability of having at
least one grandchild 0–10

Coef. Sig. Coef. Sig. Coef. Sig.
Country of residence (Ref: Austria)
     Germany –0.13 –0.06 0.17
     Sweden 0.17 0.20 *** 0.45 **
     Netherlands –0.29 † 0.07 † 0.48 **
     Spain –0.74 *** –0.14 *** 0.39 **
     Italy –0.74 *** –0.21 *** 0.32 *
     France –0.12 0.10 ** 0.41 **
     Denmark 0.61 ** 0.23 *** 0.84 ***
     Greece –0.99 *** –0.22 *** –0.44 **
     Switzerland –0.66 *** –0.11 ** 0.02
     Belgium 0.22 0.16 *** 0.57 ***
     Czech Republic 0.47 ** 0.17 *** –0.01
     Poland 1.04 *** 0.24 *** 0.66 ***
Constant 0.58 * 0.44 *** 0.16
Pseudo R2 0.34 0.31 0.16
N 11,912 11,912 11,653

Notes: † p < 0.10; * p < 0.05; ** p < 0.01; *** p < 0.001. The first and third models are logistic regressions; the second model is a
Poisson regression. The small reduction of the sample size for the third model is due to a small additional amount of missing cases
on the age of the youngest grandchild.

Table 4: Complete estimates of regression models: Men

Independent variables Probability of being a
grandparent Number of grandchildren

Probability of having at
least one grandchild 0–10

Coef. Sig. Coef. Sig. Coef. Sig.
Family history clusters (Ref: Fast 3+)
     Slow 3+ –1.90 *** –1.53 *** –1.94 ***
     Fast 2 –1.34 *** –1.01 *** –1.21 ***
     Slow 2 –3.69 *** –3.39 *** –3.77 ***
     Very slow 2 –3.14 *** –15.23 1.05 ***
     Fast 1 –1.78 *** –1.59 *** –1.69 ***
     Slow 1 –2.08 *** –1.12 *** –2.16 ***
     Dissolution 2 –1.43 ** –0.94 ** –1.04 †
Age (Ref: 50–54)
     55–59 0.80 * 0.50 *** 0.66 *
     60–64 1.92 *** 1.03 *** 1.35 ***
     65–69 3.37 *** 1.41 *** 1.37 ***
     70–74 4.06 *** 1.51 *** –0.01
     75+ 4.28 *** 1.67 *** –1.30 ***
Interactions clusters × age groups
     Slow 3+ × 55–59 0.09 0.33 † 0.22
     Slow 3+ ×  60–64 0.35 0.68 *** 0.75 †
     Slow 3+ × 65–69 –0.07 0.95 *** 1.33 **
     Slow 3+ × 70–74 0.53 1.19 *** 2.80 ***
     Slow 3+ × 75+ 1.36 1.27 *** 2.96 ***
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Table 4: (Continued)

Independent variables
Probability of being a
grandparent Number of grandchildren

Probability of having at
least one grandchild 0–10

Coef. Sig. Coef. Sig. Coef. Sig.
Interactions clusters × age groups
     Fast 2 × 55–59 0.15 0.19 0.16
     Fast 2 × 60–64 0.50 0.38 * 0.35
     Fast 2 × 65–69 –0.05 0.25 0.11
     Fast 2 × 70–74 0.10 0.37 * 0.56
     Fast 2 × 75+ –0.12 0.18 0.27
     Slow 2 × 55–59 0.99 † 1.38 *** 1.17 *
     Slow 2 × 60–64 1.22 * 1.86 *** 1.73 **
     Slow 2 × 65–69 0.97 2.21 *** 2.56 ***
     Slow 2 × 70–74 1.36 2.46 *** 4.27 ***
     Slow 2 × 75+ 2.00 * 2.56 *** 4.26 ***
     Very slow 2 × 55–59 –0.44 12.61 –4.44 ***
     Very slow 2 × 60–64 –0.86 13.49 –4.82 ***
     Very slow 2 × 65–69 –2.01 * 12.91 –4.42 ***
     Very slow 2 × 70–74 –1.49 13.05 –1.70 ***
     Very slow 2 × 75+ 0.00 *** 13.95 0.00 ***
     Fast 1 × 55–59 0.28 0.41 0.18
     Fast 1 × 60–64 –0.06 0.27 –0.02
     Fast 1 × 65–69 –1.25 † 0.05 –0.75
     Fast 1 × 70–74 –1.05 0.36 0.66
     Fast 1 × 75+ –0.97 0.14 0.14
     Slow 1 × 55–59 –0.51 –0.67 ** –0.51
     Slow 1 × 60–64 –1.10 * –0.83 ** –0.51
     Slow 1 × 65–69 –1.70 * –0.57 * –0.13
     Slow 1 × 70–74 –1.94 * –0.64 ** 1.49 **
     Slow 1 × 75+ –1.46 † –0.49 * 1.75 **
     Dissolution 2 × 55–59 –0.20 –0.09 –0.42
     Dissolution 2 × 60–64 –0.29 –0.23 –0.24
     Dissolution 2 × 65–69 –0.15 –0.04 0.26
     Dissolution 2 × 70–74 –1.08 0.09 0.98
     Dissolution 2 × 75+ –0.85 0.02 1.55 *
Living with biological parents at 10 (Ref: Both)
     Only one –0.07 0.01 –0.02
     None –0.20 0.01 0.03
Living with grandparents at 10 (Ref: No)
     Yes 0.08 0.00 0.12 †
Occupation of the breadwinner at 10 (Ref: Managers/professionals and skilled non-manual)
     Skilled manual 0.17 † 0.09 *** 0.04
     Semi-skilled & unskilled manual 0.06 0.01 –0.02
     Other 0.14 0.05 * –0.05
Health at childhood (Ref: Good)
     Fair, poor, or variable 0.01 –0.08 ** –0.05
Overcrowding rate at 10 (Ref: 1 or less)
     (1–1.5) –0.03 –0.02 –0.03
     (1.5–2) –0.03 –0.01 –0.06
     Over 2 0.19 † 0.08 *** 0.01
Heavy drinking parents at 10 (Ref: No)
     Yes 0.14 0.02 0.16 †
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Table 4: (Continued)

Independent variables
Probability of being a
grandparent Number of grandchildren

Probability of having at
least one grandchild 0–10

Coef. Sig. Coef. Sig. Coef. Sig.
Working history (Ref: 75%–100% of life)
     50%–75% of life –0.12 † –0.01 –0.16 **
     Less than 50% of life 0.13 0.08 * 0.05
Education (Ref: Low)
     Medium –0.31 *** –0.09 *** 0.05
     High –0.68 *** –0.13 *** –0.14 *
Country of residence (Ref: Austria)
     Germany 0.06 0.02 0.29 †
     Sweden 0.25 0.20 *** 0.42 *
     Netherlands –0.09 0.12 * 0.45 **
     Spain –0.44 * –0.11 * 0.49 **
     Italy –0.64 ** –0.29 *** 0.28 †
     France 0.05 0.10 * 0.46 **
     Denmark 0.70 ** 0.30 *** 0.83 ***
     Greece –1.00 *** –0.36 *** –0.46 **
     Switzerland –0.44 * –0.01 –0.08
     Belgium 0.46 * 0.19 *** 0.51 **
     Czech Republic 0.76 *** 0.24 *** 0.15
     Poland 1.13 *** 0.23 *** 0.63 ***
Constant 0.43 0.33 ** –0.03
Pseudo R2 0.36 0.32 0.16
N 9,150 9,150 8,928

Notes: † p < 0.10; * p < 0.05; ** p < 0.01; *** p < 0.001. The first and third models are logistic regressions; the second model is a
Poisson regression. The small reduction of the sample size for the third model is due to a small additional amount of missing cases
on the age of the youngest grandchild.

Clusters of women and men in the left hand side of Figure 1, all characterized by
average total fertility of 2 or more, differ with respect to the timing of grandparenthood.
At the youngest ages there is a considerable heterogeneity across clusters in the
probability of being a grandparent, both for women and men. Within the youngest age
group (50–54), for both genders the highest probability to have at least one grandchild
is found for the Fast 3+ cluster, characterized, as demonstrated in the previous section,
by a relatively early entry into union and first birth and high average total number of
children. Within this cluster, the prevalence of grandparenthood at ages 50–54 is around
60% for both women and men (61% and 58%, respectively). The Slow 3+ cluster,
characterized by a slower transition to partnership formation and parenthood, reports
much lower percentages (32% for women and 17% for men). Prevalence of
grandparenthood at ages 50–54 is extremely low within the Slow 2 cluster (13% for
women and 3% for men).
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Figure 2: Predicted probability of being a grandparent with 95% confidence
intervals by age and clusters of family histories; women and men
separately

Women
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Figure 2: (Continued)
Men
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Prevalence of grandparenthood increases for all clusters with age, and by age 75 in
most clusters virtually all individuals are grandparents. Exceptions are represented by
most clusters in the right side panels of Figure 2. Among women, the probability of
being a grandmother above age 75 remains below 80% for the clusters Slow 1 and
Dissolution 1, meaning that among women who had on average only one child, the risk
of remaining grandchildless is much higher than among those who had more children.
Similarly, clusters in the right hand side for men (Very Slow 2, Dissolution 2, Fast 1,
and Slow 1) at ages 75 and above exhibit a prevalence of grandfatherhood between 74%
and 91%. We notice that clusters where the prevalence of union dissolution is high do
not display significantly different probabilities of grandparenthood as compared to
clusters with similar total number of children (compare, for example, clusters Slow 1
and Dissolution 1 for women or Very Slow 2 and Dissolution 2 for men). This seems to
indicate that union dissolution per se does not affect the probability of being a
grandparent.

As for the control variables (see Tables 3 and 4), education and country display the
clearest associations with the probability of being a grandparent. For both women and
men, we find a negative educational gradient: the higher the education, the lower the
probability of being a grandparent. Polish older women and men are the most likely to
be grandparents, while the Greeks are the least likely to have at least one grandchild. It
is also worth noticing that for women we find a positive association between the
overcrowding rate at age 10, an indicator of poor parental socioeconomic background,
and the probability of being a grandmother.

4.3 Family histories and number of grandchildren

Figure 3 displays the predicted number of grandchildren with 95% confidence intervals
from Poisson regression models estimated separately for women and men and including
all control variables. Predictions are obtained for each cluster of family trajectories and
age category.
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Figure 3: Predicted number of grandchildren with 95% confidence intervals
by age and clusters of family histories; women and men separately

Women
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Figure 3: (Continued)
Men

From Figure 3 it appears evident that differences across clusters not only concern
the timing of grandparenthood but also its quantum. Clusters in the left hand side,
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which in Figure 2 mostly differed with respect to the timing of becoming a grandparent,
show, as expected, substantive differences with respect to the average number of
grandchildren. The graphs quantify the expectation that individuals who had more
children are also more likely to have more grandchildren. Both grandmothers and
grandfathers in the clusters Fast 3+ display the highest predicted number of
grandchildren at all ages, ranging, on average, from about 1.5 (women = 1.6; men =
1.4) at ages 50–54 to more than 7.5 (women = 8.1; men = 7.6) at ages 75 and older.
Their counterparts in the clusters Slow 3+ have, on average, less than one grandchild
(women = 0.7; men = 0.3) at ages 50–54 and around 6 (women = 6.4; men = 5.9) at
ages 75 and older. The gap in the total number of grandchildren between the two types
of clusters may be in part due to censoring; that is, some of the respondents’ children in
cluster Slow 3+ may have additional children after the end of our observation period.

The average number of grandchildren for both women and men in clusters Fast 2
follows a patter similar to those in clusters Slow 3+ up to ages 60–64, but then the two
patterns become rather different, and the Fast  2 grandparents report 2 grandchildren
less,  on  average,  than  the Slow 3+ ones. This indicates that children of Fast  2
respondents also had, on average, about 2 children relatively fast.

Among women, clusters Slow 1 and Dissolution 1 exhibit the lowest average
number of grandchildren at all ages, ranging from about 0.5 at the youngest ages to 1.8
at the oldest ages. For men, all clusters in the right hand side (Very Slow 2, Dissolution
2, Fast 1, and Slow 1) show low average values of the number of grandchildren.

Similarly to what we found for the probability of being a grandparent, among the
control variables education and country display the clearest associations with the
number of grandchildren (Tables 3 and 4). For both women and men, we find a
negative association between educational attainment and number of grandchildren. On
average,  the  lowest  number  of  grandchildren  is  found  in  Greece  and  the  highest  in
Poland for women and in Czech Republic for men. We found a positive association
between the overcrowding rate at age 10 and number of grandchildren, especially for
women.

4.4 Family histories and the probability of having a grandchild aged 10 or younger

Figure 4 displays the predicted probability of having a grandchild aged 10 or younger
with 95% confidence intervals from logistic models estimated separately for women
and men and including all control variables. Predictions are obtained for each cluster of
family trajectories and age category. As a sensitivity check we tried different age
thresholds to define a young grandchild (8 and 12 years), and results were very similar
to those presented here.
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Figure 4: Predicted probability of having a grandchild aged 10 or younger with
95% confidence intervals by age and clusters of family histories;
women and men separately

Women
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Figure 4: (Continued)
Men

Figure 4 indicates that there is a considerable heterogeneity across clusters of
family histories also in the probability to have a young grandchild. At the youngest
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ages, the probability of having a young grandchild tends to coincide, evidently, with
that of being a grandparent displayed in Figure 2. Among women, the probability of
having a young grandchild is the highest for the cluster Fast 3+ at ages 50–54 and 55–
59. From age 65 this probability turns to be the highest for cluster Slow 3+. The curves
for  these  two  clusters  are  rather  similar,  but  that  for Slow 3+ is  shifted  towards  the
right; that is, they differ mostly for the timing with which a higher or lower prevalence
of grandparents with young grandchildren is observed. Similarly, the pair of clusters
Fast  2 and Slow  2 also display similar prevalence of having at least one young
grandchild with a lag of five years. However, women in these clusters are about 20
percentage points less likely to have a young grandchild at any age compared to their
counterparts in the corresponding clusters with higher fertility (Fast 3+ and Slow 3+,
respectively). Results for men for these four clusters are qualitatively similar. However,
compared to women, men in Fast 3+ exhibit the highest probability to have young
grandchildren at older ages (65–69). For both women and men in the cluster Slow 3+, at
ages 75 and older the prevalence of grandparents with young grandchildren is quite
high (about 40% and 50%, respectively).

For women, the remaining clusters in the right hand side of Figure 4 (Slow  1,
Dissolution 2+, Dissolution 1) show an inverse U-shaped pattern: the probability of
having a young grandchild is maximum at central ages (60–64 and 65–69). Whereas at
the extreme ages the three clusters exhibit similar probabilities, for central ages there is
a substantive gap between women in the Dissolution 2+ cluster as compared to those in
the other two. This gap reaches about 36 percentage points at ages 60–64 when the
prevalence of grandmothers with a young grandchild in the Dissolution 2+ is 73%
(twice the prevalence observed in the other two clusters), which is not statistically
different than the prevalence observed at the same ages for the clusters with similar
fertility in the left hand side of Figure 4. For men, clusters in the right hand side of
Figure 4 display a less systematic pattern. Only the Dissolution 2 cluster reaches a high
prevalence of grandfathers with a young grandchild at ages 65–69 comparable to that of
their female counterparts five years before. The other clusters tend to exhibit lower
probabilities and reach the pick at different ages. Interestingly, the clusters Very Slow 2
for men is the only one showing the highest prevalence of grandparents with a young
grandchild in the oldest age group: at ages 75 and older, 50% of men that experienced a
‘very slow’ transition to the first and second child have a young grandchild.

Education is negatively associated with the probability of having at least one
young grandchild but limited to the comparison of high and low educated. Danes and
Greeks are the most and least likely, respectively, to have young grandchildren (Tables
3 and 4).
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4.5 Additional analyses and robustness checks

We have implemented additional analyses and robustness checks (results available upon
request) in which we considered: 1) interactions between groups of countries and family
histories; 2) excluding education from the control variables; 3) excluding individuals
who did not experience dissolution from the ‘dissolutions’ clusters.

Although we controlled for country-level fixed effects, sample sizes were not
sufficient to implement country-specific analyses. Descriptive statistics on the
prevalence of each cluster of family history by country indicate that some clusters are
relatively more frequent in some countries than in others (see Table S-1 in the
supplementary materials). For example, Fast 3+ trajectories are especially frequent in
Poland, Slow 3+ in Spain, Slow 2 in Greece, and clusters of family histories
characterized by high proportions of union dissolutions are more frequent in the
Netherlands and in Sweden. Although it was not possible to implement country-specific
analyses, we tested the interactions between clusters of family trajectories and groups of
countries. We found that adding these interactions in our models did not improve the
model fit and the interactions were often substantially and statistically insignificant.
Additionally, our results of interest (coefficients and statistical significance of family
histories clusters and age) were barely affected by the inclusion of the interactions with
the groups of countries. This means that, while the likelihood of experiencing different
family trajectories varies across different countries, conditional on being in a given
cluster of family trajectory the consequences in terms of the demography of
grandparenthood are similar across countries.

Education, as discussed in section 2.3, can be thought as a distal determinant of the
demography of grandparenthood for its influence on family trajectories. However,
education may be endogenous to fertility and partnership behaviours. As a robustness
check, we re-run all regression models excluding education from the control variables,
and results were very similar to those reported in the paper.

Finally, given the internal heterogeneity characterizing the ‘dissolution’ clusters,
we excluded people who did not experience a union dissolution from the ‘dissolution’
clusters and re-run the analyses. Neither point estimates nor the levels of statistical
significance were substantially affected.

5. Conclusion and discussion

This study described for the first time how individual fertility and partnership histories
influence three grandparenthood-related outcomes in later life: the probability of being
a grandparent, the number of grandchildren, and the probability of having at least one
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grandchild aged 10 or younger. We used retrospective data from SHARELIFE
(2008/09), the third wave of the Survey of Health, Ageing and Retirement in Europe
(SHARE), to reconstruct complete family life courses between ages 15 and 49 and data
from the first two waves of SHARE to measure demographic outcomes related to
grandparenthood.

Applying sequence and cluster analysis to SHARELIFE we built a typology of
family histories, separately by gender. These methods confirmed to be useful tools to
summarize efficiently the complexity of family life courses that were found to differ
strongly across clusters of individuals with respect to timing and quantum of
partnership formation, fertility, and the prevalence of events such as union dissolution.
This  allowed  us  to  analyze  how  the  demography  of  grandparenthood  varied  across  a
meaningful limited number of groups of individuals characterized by diverse family life
courses.

Our research adds to a few recent studies on the demography of grandparenthood
(Leolpold and Skopek 2015a, 2015b; Margolis 2016). Differently from these studies we
explored the variability of the demography of grandparenthood across groups of
individuals. Our findings point to a great heterogeneity in the demography of
grandparenthood across different clusters of family histories for both women and men.
For the cluster of people who experienced an early entry into partnership, a fast
progression to first and higher-order births, and who exhibited a high total fertility (Fast
3+), we found a high prevalence of grandmothers (61%) and grandfathers (58%)
already at ages 50–54. This group was also characterized by the highest average number
of grandchildren at all ages (reaching 8.1 grandchildren for women and 7.6 for men at
ages 75 and older).

Very different patterns were found for other clusters. Compared to Fast 3+, for
example, both women and men in the Slow 2 cluster, characterized by a relatively high
age at first union and first birth and by a total fertility of about two children, reported a
considerably lower prevalence of grandparenthood at ages 50–54 (13% and 3%,
respectively) and a lower average number of grandchildren at ages 75 and older (around
four for both women and men).

Our study has some limitations. We analyzed complete life courses between ages
15 and 49 for individuals born in different time periods and countries. Therefore,
individuals were exposed to different historical, structural, and cultural contexts that
may have influenced family histories. Our data did not allow us to describe the
demography of grandparenthood by cohort and country, which can be considered as
distal determinants of the demography of grandparenthood. Our analyses on family
histories as proximate determinants of the demography of grandparenthood serve as a
basis for future research that can expand the scope of our study by examining more
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distal determinants, such as country-level factors or socioeconomic status, similar to the
recent study by Skopek and Leopold (2017) focused on education.

Another limitation of our study refers to the use of retrospective data. Although we
can expect that fertility histories are correctly reconstructed by the vast majority of
respondents, we cannot rule out the possibility of mis- and under-reporting, especially
by men.

Our work has several important implications for the development of
intergenerational relationships. We highlighted to what extent heterogeneities in family
histories translate in different probabilities of having (young) grandchildren. Individuals
in the different clusters of family histories have unequal chances to take care of
grandchildren and benefit from its possibly positive effects on health and subjective
well-being (Arpino, Gumà, and Julià 2018; Arpino and Bordone 2014; Di Gessa,
Glaser, and Tinker 2016; Moore and Rosenthal 2015). Clusters also differ regarding the
average number of grandchildren, which is also relevant for intergenerational
relationships because, for example, the higher the number of grandchildren, the lower
the time that can be dedicated to each of them (Oppelaar and Dykstra 2004).

We found that the clusters characterized by a high prevalence of union dissolution
did not differ greatly from clusters with very low prevalence of union dissolution but
similar fertility, suggesting that union dissolution per se does not substantially impact
the demography of grandparenthood. Still, union dissolution may reduce the quality and
frequency of grandparent–grandchildren relationships (King 2003).

Importantly, our study also demonstrates a high heterogeneity across clusters of
individuals in the timing of grandparenthood or, more precisely, in the probability of
having (young) grandchildren and their number at different ages. This has important
implications for the development of the grandparent role and its possible interference
with other roles (Leolpold and Skopek 2015a, 2015b). The age at which grandparents
have (young) grandchildren influences the probability of taking care of them (Hank and
Buber 2009). Some studies also showed that age moderates the effect of having
grandchildren and grandchild care (Bordone and Arpino 2016).

Different timing of becoming a grandparent also translates in a variation in the
length of time that one can spend as a grandparent, which determines the opportunities
for intergenerational transfers throughout the grandparents’ life course. Age at which
people have grandchildren is also important because it may impact the likelihood of
grandparenthood being ill-timed because of simultaneous conflicting roles (Oppelaar
and Dykstra 2004). Margolis and Wright (2017b) found that having simultaneously
aging parents, children, and grandchildren is very common in the United States among
people in their 50s and 60s. Leopold and Skopek (2015a) found that both in the United
States and in European countries grandparenthood frequently overlaps with
participation in the labor market. This may produce consequences on retirement
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decisions (Van Bavel and de Winter 2013; Lumsdaine and Vermeer 2015). Women are,
in particular, likely to be more affected by overlaps in different roles, as they usually
take most of the care responsibility. Although we did not study conflicting roles, our
results allow supposing that the likelihood of overlaps between grandparenthood and
other roles varies across groups of people who experienced different family life
trajectories. An interesting avenue for future research is to forecast future prevalence of
overlaps between different roles and study their consequences on grandparents’ well-
being, intergenerational relationships, and labor market participation.

Summarizing, the key takeaway from our results is that the demography of
grandparenthood varies tremendously across different groups of individuals depending
on their family histories. Future studies should examine the demography of
grandparenthood, taking into account not only average measures at the population level
but also variability within populations.
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Supplementary material

Table S-1: Country composition of the clusters of family histories, by gender
Clusters of
family
histories

Country
Austria Belgium Czech

Republic
Denmark France Germany  Greece Italy Nether-

lands
Poland Spain Sweden Switzer-

land

Women (n=420) (n=1,360) (n=1,004) (n=1037) (n=1,199) (n=887) (n=1,422) (n=1,220) (n=1,010) (n=979) (n=982) (n=931) (n=601)

Fast 3+ 15.7 13.2 10.1 9.6 14.1 12.3 8.4 10.6 10.0 22.8 15.6 7.8 10.3

Slow 3+ 19.8 24.9 13.1 22.8 24.0 16.2 13.2 23.6 25.3 24.2 33.9 24.2 26.1

Fast 2 14.5 12.8 27.6 17.5 11.7 13.5 18.3 12.4 13.3 17.5 7.2 13.2 9.2

Slow 2 21.7 24.8 25.5 29.8 24.1 29.7 40.2 32.3 31.4 22.8 30.2 33.7 34.3

Slow 1 18.3 19.9 16.7 13.0 17.8 22.4 15.6 18.2 9.2 8.9 10.4 13.5 13.8

Dissolution 2+ 5.5 2.2 2.9 3.1 4.0 2.7 1.5 1.0 8.1 1.7 1.3 2.7 2.8

Dissolution 1 4.5 2.2 4.1 4.2 4.3 3.2 2.9 2.0 2.7 2.1 1.3 4.8 3.5
Total 100 100 100 100 100 100 100 100 100 100 100 100 100

Men (n=271) (n=1,093) (n=708) (n=818) (n=9 03) (n=737) (n=1,068) (n=998) (n=837) (n=752) (n=757) (n=726) (n=460)

Fast 3+ 15.9 13.5 9.6 11.6 14.6 8.3 4.2 7.1 10.2 19.7 13.1 10.1 11.5

Slow 3+ 21.4 22.7 13.8 21.3 26.9 18.5 15.6 24.9 25.8 27.1 35.5 24.0 26.3

Fast 2 17.7 22.7 33.8 26.9 19.3 22.0 14.2 14.2 23.2 22.3 11.2 21.3 15.2

Slow 2 17.0 15.2 18.1 20.5 17.1 19.8 39.7 29.2 23.4 15.0 25.0 23.1 24.6

Very slow 2 3.3 1.7 2.3 3.5 2.0 3.1 11.0 5.4 1.8 2.1 3.8 2.9 4.3

Fast 1 12.2 15.0 12.3 9.3 11.2 17.1 5.6 9.3 5.1 8.0 4.8 7.3 6.1

Slow 1 11.1 7.9 8.2 5.5 7.5 9.9 8.8 9.4 5.6 4.4 6.2 7.7 7.6

Dissolution 2 1.5 1.3 2.0 1.3 1.4 1.4 0.8 0.4 4.9 1.3 0.4 3.6 4.3
Total 100 100 100 100 100 100 100 100 100 100 100 100 100
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Figure S-1: Sequence index plots by clusters of family histories and gender
Women
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Figure S-1: (Continued)
Men

Note: 0U / 1U = living without / with a partner; 0C / 1C / 2C / 3or+C = 0 / 1 / 2 / 3 or more children. The medoid sequence is reported
on the top of each cluster’s plot.
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