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The “Sandwich Generation” Revisited:
Global Demographic Drivers of Care Time
Demands

DIEGO ALBUREZ-GUTIERREZ , CARL MASON

AND EMILIO ZAGHENI

Generational overlap affects the care time demands on parents and grandpar-
ents worldwide. Here, we present the first global estimates of the experience of si-
multaneously having frail older parents and young children (“sandwichness”) or
young grandchildren (“grandsandwichness”) for the 1970–2040 cohorts, using de-
mographic methods and microsimulations. We find that sandwichness is more preva-
lent in the Global South—for example, almost twice as prevalent in sub-Saharan
Africa as it is in Europe for the 1970 cohort—but is expected to decline globally by
one-third between 1970 and 2040. The Global North might have reached a peak in
the simultaneous care time demands from multiple generations but the duration of
the grandsandwich state will increase by up to one year in Africa and Asia. This in-
creasing generational overlap implies more care time demands over the entire adult
life course, but also opens up an opportunity for the full potential of grandparenthood
to materialize.

Introduction

Parents throughout the world face challenges in meeting care demands,
but a continued focus on Europe and North America has shaped the way
we think about the consequences and causes of intergenerational trans-
fers. Care needs are shaped by factors that vary greatly across territories,
including demographic dynamics, labor-market structures, social expec-
tations, and the ability to outsource care to public or private institutions.
Wealthy countries are clearly not representative of the world popula-
tion in any of these respects. As a result, we lack a truly comprehensive
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understanding of the global variability in the demands on parents to spend
time providing care.

While some life stages are “busier” than others, there is little agree-
ment about the best way to measure this “rush-hour of life” (Zannella et al.
2019). Existing measures such as dependency ratios summarize the rela-
tionship between dependency and production in a population, but hide
the timing of events over the life course. Furthermore, they do not dis-
tinguish between situations in which care responsibilities are spread out
across the life course and those in which care responsibilities are concen-
trated during specific ages. Variations in the timing of events over the life
cycle may lead to changes in the prevalence of situations in which individ-
uals are simultaneously responsible for caring for older parents and young
children.

The image of the “Sandwich Generation,” in which individuals face
simultaneous demands on their time during middle age, remains a popular
way of framing this concept. Sociological definitions have emphasized the
“in-between” position of women working full-time while providing infor-
mal care to relatives (Brody 1981). Demographers have defined “sandwich-
ness” as a situation in which an individual is squeezed between dependent
children and frail older parents (Wachter 1997). In this paper, we follow a
traditional demographic perspective, and define a person as “sandwiched”
if they simultaneously have at least one young child and at least one parent
or parent-in-law “close to death” (using a prospective measure of mortality,
as explained below). Generalizing the same concept to four generations, we
define an individual as “grandsandwiched” if they simultaneously have at
least one young grandchild and at least one parent or parent-in-law close to
death. Using these definitions consistently, we go beyond the traditional fo-
cus on middle age by tracing the incidence of sandwichness over the entire
life course.

Our focus on kin availability yields a measure of the potential care
needs within families. The extent to which sandwiched individuals de-
vote time to caring for their dependent relatives is influenced by cultural,
economic, and institutional factors. By and large, the existing welfare
systems in countries of the Global North help to alleviate the tension
caused by simultaneous work and family obligations, and to reduce the
burden of providing informal care to parents (Daatland, Veenstra, and
Lima 2010; Silverstein, Tur-Sinai, and Lewin-Epstein 2020).1 Among
the forms of support available to working families in these countries are
flexible work arrangements for caregivers; childcare and schooling; and
formal systems of social support, such as pensions, retirement funds, and
public or private health insurance. Equivalent systems cannot be taken
for granted in many low-income countries, where family members often
represent the only source of support for dependent and frail individuals
(Mba 2010).
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Our understanding of the demographic drivers of “sandwichness” is
heavily dependent on studies of countries in the Global North. It is, for ex-
ample, widely argued that sandwichness results from a combination of high
life expectancy and delayed fertility (Železná 2018), which are demographic
characteristics of older and wealthier countries. The degree to which this is
true outside the Global North is an empirical question. Studies of sandwich-
ness in countries of the Global South are particularly important, but difficult
to conduct given the lack of high-quality data (Zimmer and Treleaven 2020;
Aazami, Shamsuddin, and Akmal 2018; Helle 2002; Hurt, Ronsmans, and
Quigley 2006; Sear and Mace 2008; Sear and Coall 2011; Urdinola and To-
var 2019; Xu 2019).

In this paper, we provide the first set of global and comparable
measures of sandwichness using demographic microsimulation calibrated
against data from the 2019 Revision of the United Nations World Popula-
tion Prospects (UNWPP) for the entire world population. We analyze how
global demographic trends affect the overlap of generations, and discuss
the implications of those changes for individuals in different world regions.
Our objective is threefold. First, we seek to provide a set of international
and comparable estimates of the prevalence and timing of the sandwich
squeeze for women and men. Second, we provide the first set of estimates
of “grandsandwichness” as a proxy for the potential care demands on grand-
parents globally. Third, we evaluate regional differences in the timing and
duration of sandwichness over the entire life course. Our paper makes two
major contributions to the field. First, we introduce a novel, prospective
definition of sandwichness that is comparable across settings. Second, we
provide the first set of estimates of parental and grandparental sandwich-
ness around the world, as well as tools to monitor the phenomenon in the
future as population projections are revised.

The paper is structured as follows. In the “Background” section, we re-
view the evidence on the Sandwich Generation and discuss how this paper
fits within the existing literature. We then introduce the operational defini-
tion of sandwichness used in this paper, and discuss, with the help of stable
population theory, the demographic forces that drive the phenomenon. In
the “Estimating global sandwichness using demographic microsimulation”
section, we introduce our microsimulation approach, and discuss its suit-
ability for answering the research question at hand. In the last two sections,
we present the results of our study, and how they may be interpreted.

Background

The double burden of care and work

There is no standard definition of sandwichness, but in the sociological lit-
erature the term generally refers to women carrying the “double burden”
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of informal care and professional work responsibilities. This definition is
closely related to the original description of the “women in themiddle” phe-
nomenon, which focused on the interaction between labor-market partic-
ipation and care responsibilities among middle-aged women in the United
States (Schwartz 1977; Brody 1981). Previous studies that have used this
definition have generally been less interested in estimating the prevalence
of the phenomenon, and more interested in understanding how the in-
between state affects the well-being of women (Grundy and Henretta 2006;
Daatland, Veenstra, and Lima 2010; Schmitz and Stroka 2013). However, as
most of these studies focused on a limited set of high-income countries with
developed welfare systems, it is difficult to generalize their results to other
settings with radically different social and economic conditions.

We start by outlining some of the effects of this double burden for
parents. It has been repeatedly shown that women who have both for-
mal employment and unpaid childcare responsibilities are more likely to
experience negative health outcomes, such as depressive symptoms (Mc-
Garrigle, Cronin, and Kenny 2014) and chronic conditions (D’Ovidio et al.
2015). Working women who strive to keep their jobs while providing infor-
mal care (Schmitz and Stroka 2013) tend to report more time-based family
interference with work (Aazami, Shamsuddin, and Akmal 2018), and are
more likely to request sick leave (Bratberg 2002). Sandwiched women face
a heavier care burden, and are more likely to report lower self-rated health
(Do, Cohen, and Brown 2014). The negative effects of this double burden
tend to be larger for women than formen, as the former continue to perform
most of the informal care, even in relatively egalitarian European societies
(Francavilla et al. 2013; Hämäläinen and Tanskanen 2019).

Caring for older parents has also been associated with negative self-
rated health (Legg et al. 2013) and mental health outcomes (Coe and Van
Houtven 2009; Amirkhanyan and Wolf 2006) in countries of the Global
North. The association between informal care and health outcomes varies
by socioeconomic status and ethnicity, to the detriment of less privileged
groups (Do, Cohen, and Brown 2014; Ennis and Bunting 2013). The mech-
anisms linking informal care and negative health outcomes vary by context,
but the levels of time and financial strain on sandwiched individuals are
likely to be higher in settings without adequate health care provision and
social security systems (Mba 2010).

A number of social demographic studies have reported that the preva-
lence and relevance of grandparents who are involved in caregiving is
increasing, as growing numbers of grandparents are taking on more ac-
tive roles in raising their grandchildren (Fuller-Thomson 2005; Kopera-
Frye 2009; Hayslip, Fruhauf, and Dolbin-MacNab 2019). The availability
of grandparents, and especially of maternal grandmothers, can improve the
survival of children (Sear and Mace 2008; Sear and Coall 2011), and their
educational attainment (Song andMare 2019). However, it has been argued
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that caring for grandchildren can negatively affect the physical and men-
tal health and general well-being of grandparents (Neely-Barnes, Carolyn
Graff, andWashington 2010; Musil et al. 2011). The evidence that this is the
case has so far been mixed, with some studies finding little evidence of such
a negative effect (Triadó et al. 2014; Chen et al. 2015), and others suggesting
that caring for grandchildren can improve grandparents’ health in some cir-
cumstances (Arpino and Bordone 2014; Arpino, Bordone, and Balbo 2018;
Xu 2019). Similarly, there is no consensus on the impact of simultaneously
caring for aging parents and young grandchildren on individuals (Xu 2019;
Železná 2018). These mixed findings are partly explained by the differen-
tial social, economic, and demographic factors that drive grandparents into
caregiving roles in the first place.

Sandwichness as an intergenerational demographic process

In this paper, we define sandwichness as a generational process that depends
on the genealogical position of an individual vis-à-vis their ascendants and
descendants. This is a common definition that measures potential care needs
rather than observed transfers (of time, money, etc.) between generations.
A person who is squeezed between frail older parents and young dependent
children is assumed to have simultaneous care responsibilities for multiple
generations, potentially limiting their ability to provide care (Grundy and
Henretta 2006).

Although studies of generational sandwichness typically focus on
estimating the prevalence of the phenomenon over age and time and the
demographic dynamics that cause it, we still lack a truly global perspective
on the prevalence of sandwichness around the world. There are several
reasons why this is the case. First, the lack of a standard definition of sand-
wichness has made it difficult to provide a consistent answer to seemingly
simple questions, such as what percentage of a population is sandwiched
(Daatland, Veenstra, and Lima 2010; Perrig-Chiello and Höpflinger 2005).
Second, most studies restrict their analyses to women in middle age
(roughly defined as somewhere aged between 40 and 64). This makes
sense considering that women’s levels of participation in the formal econ-
omy have been increasing, even as women continue to be more involved in
providing intergenerational support than men. However, recent literature
has shown that sandwichness can and does happen before and after middle
age (Goldstein, Mason, and Zagheni 2010; Lima, Tomás, and Queiroz 2015;
Margolis and Wright 2016). Third, since most studies focus on wealthy
countries with relatively high levels of human development and low fer-
tility and mortality, we know very little about the burden of sandwichness
over the entire life course outside of the Global North. To the best of our
knowledge, there are no comparable estimates of the global prevalence of
sandwichness.
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Grandparents can also be sandwiched between young grandchildren
and frail older parents (i.e., “grandsandwichness”). Given the decline in
mortality, some studies suggest that grandparents will become more widely
available to provide care in the future. However, if grandparents spendmore
time in poor health, they may become consumers rather than producers of
care (Sear and Coall 2011). Existing studies on this topic have noted that
the overlap between grandparents and grandchildren is expected to increase
in countries of the Global North (Margolis and Verdery 2019; Margolis and
Wright 2017; Song andMare 2019). However, to the best of our knowledge,
no study to date has estimated the global prevalence of the phenomenon,
either.

It is generally assumed that the prevalence of sandwichness will in-
crease in the future. The parent-support ratios of middle-aged individuals,
which are sometimes used as a shorthand for sandwichness, are expected
to grow rapidly in the context of global population aging, especially in the
countries of the Global North (Perrig-Chiello and Höpflinger 2005). The
rapid aging of the European and North American populations relative to
populations in other world regions is evident in the projected increase in
old-age dependency ratios. Although dependency ratios are common mea-
sures of population aging, whether or not they are effective indicators of the
levels of sandwichness in a population is unclear. This is also the case for
the number of overlapping generations, another common proxy for sand-
wichness that is expected to rise in all world regions. The claim that global
sandwichness will be more common in the years to come has not been
evaluated empirically.

Insights from stable population theory

The key drivers of demographic change also determine the probability of
being sandwiched between generations. In this section, we consider how
the timing and the levels of fertility and mortality affect the demographic
phenomenon of sandwichness. If fertility is high, mothers are more exposed
to the risk of being sandwiched between young children and older parents
because they spend a larger portion of their childbearing years with young
children. Fertility postponement implies, all else held constant, that moth-
ers and grandmothers are older when the (grand)children are born. This
means that grandmothers are more likely to be close to death, and thus un-
healthy or frail, when their grandchildren are young. It therefore appears
that fertility postponement increases the probability of maternal sand-
wichness. However, as mortality decreases and life expectancy improves,
grandmothers are more likely to be alive and healthy (i.e., have more
remaining years of life expectancy) when their grandchildren are young.
Thus, the decline in mortality will, on average, lead to reduced sandwich-
ness for mothers and increased sandwichness for maternal grandmothers
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in particular. This means that it will become increasingly common for a
grandmother to simultaneously have young grandchildren and one or more
of her own parents near death.

Our definition of sandwichness relies on the notion of prospective, as
opposed to traditional, dependency ratios. Traditional old-age dependency
ratios use fixed, arbitrary age groups that may not be related to the actual
health status or level of dependency of individuals (e.g., people aged 65
and older in the numerator and people aged between 15 and 64 in the de-
nominator). An improvedmeasure of dependency is the prospective old-age
dependency ratio, an index that has in the numerator people who, based
on life table calculations, are expected to die within a certain number of
years (Sanderson and Scherbov 2010; Gietel-Basten, Saucedo, and Scher-
bov 2020). This is closely related to the concept of “thanatological age,” or
the time to death in a Lexis diagram (Riffe, Schöley, & Villavicencio 2017).
Our prospective definition of sandwichness could be refined even further
by accounting for healthy life expectancy, which can be considerably lower
than life expectancy. We chose not to do this in the current paper for the
sake of simplicity, and given that this and similar measures are not read-
ily available for all of the countries we consider, but it remains an exciting
prospect for future research (Lutz et al. 2021).

Following this prospective logic, we consider an individual to be sand-
wiched if they have at least one child aged κ = 15 or younger and a parent
or parent-in-law (i.e., a parent of ego’s current spouse, or last spouse if ego
has separated and not re-married) within τ = 5 years of death. Similarly, we
consider a person to be “grandsandwiched” if they simultaneously have at
least one grandchild aged κ = 15 or younger and a parent or parent-in-law
within τ = 5 years of death. Note that our approach only considers biolog-
ical kin. We focus on minors under 15 years of age to increase the compa-
rability of our results with those of previous studies. The vast majority of
caregiving time among sandwiched adults in the United States (men and
women) is spent on children aged 15 or younger (Dukhovnov and Zagheni
2015). Moreover, across European welfare states, the presence of young
children in the household significantly decreases the amount of free time
parents have (Zannella et al. 2019). From research based on time-use data,
we know that grandmothers in the United States spend substantial amounts
of time with grandchildren under age five, while grandfathers spend more
time with grandchildren aged 5–14 (Dukhovnov and Zagheni 2015; Železná
2018). It is worth noting that the analyses presented in this paper are robust
to different specifications of κ and τ , which change the magnitude but not
the general direction of the trends we report.

Stable population theory and, in particular, our extension of this
theory to a set of formal relationships known as the Goodman, Keyfitz,
and Pullum kinship equations (GKP) (Goodman, Keyfitz, and Pullum
1974), allow us to analyze the relationship between mortality, fertility, and
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sandwichness. We introduce these formal relations as a simplified illus-
tration of how demographic forces affect sandwichness before considering
the phenomenon in a more systematic way. In a stable female population,
the probability of being sandwiched between a young child and an aging
mother depends on the levels and timing of mortality and fertility (in order
to highlight certain insights, we omit in this section dynamics that include
a two-sex population and in-laws). Given constant age-specific schedules
of fertility and mortality rates, we can express the probability of maternal
sandwichness at age a, S(a), as:

S(a) =
(
1 −

κ∏
x=1

[1 −ma−x)]

)
︸ ︷︷ ︸

fertility risk in the
κ years preceding age a

× M1 (a)︸ ︷︷ ︸
prob. that mother of ego
is alive when ego is a years old

×
(
1 − M1 (a+ τ )

M1 (a)

)
︸ ︷︷ ︸
prob. that mother of ego
would die within τ years

(1)

where ma-x is the fertility of women at age a – x and M1(a) is the probability
of having a living mother at age a in a stable population. These estimates
refer to an average woman in a female population, ignoring the role of
offspring mortality. Conditional on ego’s survival, M1(a) can be thought of
as a survival probability in a life table: it has to be equal to 1 when a is equal
to 0 (the mother is alive when she gives birth), and goes monotonically to
0. Following the GKP equations, we can estimate M1(a) given a vector of
age-specific fertility rates mx, survival probabilities lx, and the implicit rate
of population growth r as:

M1 (a) =
β

∫
α

lx+a
lx
e−rxlxmxdx (2)

where α and β represent the start and the end of the reproductive period.
We can approximate M1(a) in relation to the mean age at childbearing μ.
Assuming μ to be the average length of a generation in a stable population,
we can rewrite Equation (2) as follows:

M1 (a) ≈ lμ+a
lμ

. (3)

Equation (3) states that the probability that a girl alive at age a has a
living mother is approximately equal to the probability that women in the
population are alive a years past the mean age at childbearing, conditional
on them being alive at the mean age at childbearing.

We now have all the elements for assessing the relationship between
fertility, mortality, and sandwichness. Fertility levels enter Equation (1)
through fertility rates, which in turn affect the probability of having had
a child during the past κ years. Fertility timing enters the equation through
the mean age at childbearing implied by fertility rates (Equation (3)). This,
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FIGURE 1 Crude Sandwich Index in 10,200 stable populations with different
levels of fertility and mortality

in turn, affects the probability of having a living mother. Mortality enters
our simplified model through the survival probabilities of women.

We introduce the Crude Sandwich Index to exemplify the implica-
tions of these formal relationships for the study of sandwichness. This index
is the sum of the age-specific probabilities of maternal sandwichness S(a)

weighted by the population distribution:
β+κ∑
a = α

[S(a)w(a)]. The vector w(a),

which sums to unity, represents the person-years lived between ages a and
a + 1 as a share of the sum of all person-years lived by members of a given
cohort. Higher index values imply that a cohort can expect to experience a
higher burden of sandwichness throughout their life, both in terms of the
prevalence and the duration of the sandwich state. We estimate the Crude
Sandwich Index by solving Equation (1) for ages 15–65 using all combina-
tions of mortality and fertility rates present in the 2019 Revision of the UN-
WPP. Assuming demographic stability, we approximate cohort rates for all
countries in the UNWPP using rates from the 1950 to 2100 period (10,200
unique combinations of mortality and fertility rates).

Figure 1 shows that higher levels of mortality and fertility are asso-
ciated with higher values for the Crude Sandwichness Index. This suggests
that lower levels of fertility and mortality may also be associated with lower
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values in real-world populations. However, the figure does not account for
the recent and projected declines in mortality and fertility in most world
regions, or for the dynamic nature of real populations, which never reach
stable state equilibria.

In this section, we highlighted how formal demographic theory can
help us gain insights into the processes that lead to sandwichness. We did
not use this model to produce any of the substantive results presented be-
low. In the next section, we introduce a complementary approach based on
microsimulation that goes beyond mathematical intuition to produce accu-
rate estimates that account for changes in rates over time; and that allows
for more complex calculations that involve, for example, parents-in-law.

Estimating global sandwichness using demographic
microsimulation

We use demographic microsimulation to evaluate global trends in sand-
wichness over time and over the life course. In particular, we simulate
populations using the kinship microsimulator SOCSIM, a well-established
demographic simulator that has supported social science research for
decades (Hammel et al. 1976; Wachter 1997; Zagheni 2011; Verdery and
Margolis 2017; Margolis and Verdery 2019; Verdery et al. 2020). Our sim-
ulation takes as input mortality and fertility rates for 198 countries and
territories included in the 2019 Revision of the UNWPP. The input data
for the simulations are historical (1950–2020) and projected period rates
(2020–2100, medium scenario). We run five simulations for each country
to account for the stochasticity inherent in the simulations. Each simulation
runs for 200 years before 1950 using the 1950–1955 rates to achieve a stable
population structure. Starting from 1950, the simulation uses the UNWPP
demographic rates as input. Additional analysis showed that this assump-
tion of demographic stability did not bias our estimates of sandwichness for
simulated individuals born after 1970. On average, each of these simula-
tions had a population of around 50,000 “living” individuals at the start of
2020. The output of each microsimulation is a complete kinship network
from which it is possible to determine the time each simulated individual
spent sandwiched. We group our estimates by regions as defined by the
United Nations Sustainable Development Goals.

We conducted several assessments of data quality to ensure the re-
liability of the simulation data. First, we re-estimated age-specific fertility
and mortality rates from the simulated populations and compared them to
the UNWPP input values for the 1950–2100 period. The “output” demo-
graphic rates recovered from the simulations were highly correlated with
the input rates from the UNWPP (the mean Pearson correlation coefficient
over all simulations for age-specific fertility rates was 0.99, and was 0.95 for
age-specific mortality rates). A visual inspection of the output demographic
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rates also showed that they were consistent with the input demographic
rates at all ages at the national and regional level. Second, we evaluated the
reliability of our microsimulations by comparing the results of the simula-
tion model with those of a formal demographic model for relatively simple
cases. More specifically, we developed a discrete-time mathematical model
analogous to Equation (1), and used this model to estimate the probability
of sandwichness over the life course in a female population with changing
demographic rates over time, in accordance with data from the UNWPP.
Then we obtained equivalent estimates from microsimulations using the
same rates as input. The simulated age-specific probability of sandwichness
was found to be highly correlated with the equivalent model estimates (av-
erage correlation coefficient over all countries for the 2000–2020 cohorts
was 0.92; mean difference = 0.01), which confirmed the adequacy of mi-
crosimulation as an analytical tool for this paper (see the Appendix in the
Supporting Information for more details).

Demographic microsimulation allowed us to overcome the lack of in-
ternational and comparable data on past, present, and future kinship struc-
tures. Nevertheless, it is worth keeping in mind that while our simulated
populations are highly grounded in empirical data, they are not real-world
populations. In the rest of the paper, we use this microsimulation ap-
proach to overcome the limitations of mathematical modeling, especially
when we include in-laws; and to provide a comprehensive overview of
global trends in sandwichness for men and women born between 1970 and
2040.

Results

In this section, we present the average trends in parental and grandparental
sandwichness at the global, regional, and country level for the 1970–2040
birth cohorts. Our results pertain to the “Sandwich Generation,” who are
squeezed between frail old parents or parents-in-law within five years of
death and young children under age 15; and to the “Grandsandwich Gen-
eration,” who are squeezed between aging parents or parents-in-law within
five years of death and grandchildren under age 15 (in what follows, “par-
ent” stands for both parent and parent-in-law). A first set of results presents
the cohort-level changes in the prevalence and duration of sandwichness.
A second set of results focuses on the experience of sandwichness over the
life course.

Size of the sandwich generation and duration of the sandwich
state

We start by considering changes in the size of the Sandwich Generation
over time. We define “size” twofold. A first definition refers to the share
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of the members of a birth cohort expected to spend at least one year sand-
wiched between older parents and dependent children. This lifetime prob-
ability does not consider whether individuals were sandwiched multiple
times over life or the duration of the sandwich state. In contrast, the Crude
Sandwich Index, the population-weighted sum of age-specific probabilities
of sandwichness, is a more comprehensive measure of the prevalence and
intensity of the sandwich experience over the entire life course. We discuss
both measures in the text below.

Globally, we find evidence of a clear reduction in the size of the Sand-
wich Generation (Table 1). The share of people who will be sandwiched at
some point in their life will decline from 58 percent in the 1970 cohort to 55
percent in the 2040 cohort. Similarly, the Crude Sandwich Index is expected
to decline by 36 percent between 1970 and 2040 from higher levels (3.9) to
lower levels (2.5), with considerable variability within and across regions.
We find the lowest values in Australia and New Zealand (2.3 of the 1970 co-
hort) and the highest values in sub-SaharanAfrica (5.7 for the same cohort).
There is a demographic potential for reductions in the shares of parents who
have simultaneous care responsibilities for younger and older generations
in some regions, but not in others. Notably, we project a relative stability in
the future size of the Sandwich Generation in Europe, where both lifetime
sandwich probabilities and sandwich indices are relatively low.

Our findings differ for the Grandsandwich Generation, that is, people
who simultaneously have young grandchildren (under age 15) and at
least one parent who is less than five years from death. As Table 1 shows,
the Grandsandwich Generation is smaller than the Sandwich Generation
globally, and in every world region. We anticipate that the size of the
Grandsandwich Generation will decline less than the size of the Sandwich
Generation over our projection horizon. The share of people who will ever
be grandsandwiched will remain relatively stable between the 1970 and
2040 cohorts globally, at around 46 percent. In contrast, the Crude Grand-
sandwich Index will decline by 24 percent between the 1970 and 2040
cohorts (from 2.1 to 1.6). Again, we find considerable regional heterogene-
ity in these trends. We project a relatively stable pattern in the countries
of East and Southeast Asia, where the Grandsandwich Index is expected to
remain at around 1.4 for the cohorts considered. This finding contrasts with
the marked declines anticipated in, for example, sub-Saharan Africa, where
we project the steepest decrease in the Grandsandwich Index, from higher
(2.3 for the 1970 cohort) to moderate levels (1.8 for the 2040 cohort).

Below, we visualize the considerable regional variability in sandwich
indices on a world map. Panel (a) of Figure 2 shows country-level estimates
of the Crude Sandwich Index for men and women born in 1970. As ex-
pected, the highest values are in sub-Saharan Africa, and the lowest val-
ues are in Europe and North America, albeit with outliers in all regions.
Regional averages hide the fact that countries like Guatemala have much
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FIGURE 2 Crude Sandwich and Grandsandwich Index (1970 cohort)

higher values than other countries in their regions. The geographic distri-
bution of the Sandwich Generation closely follows the prevailing levels of
mortality and fertility in each country (i.e., countries with high mortality
and fertility have relatively high sandwich indices). However, this is not
true of the global distribution of grandsandwich indices. Panel (b) of Fig-
ure 2 shows that countries in sub-Saharan Africa do not have the highest
grandsandwich indices. In Zimbabwe, for example, consistently high levels
of mortality, coupled with the devastating effects of the HIV/AIDS epidemic,
have reduced the prevalence of four-generational families. Instead, we find
higher grandsandwich indices in regions where lower historical levels of
mortality have made it more likely for a middle-aged parent to have a liv-
ing parent (e.g., Guatemala).
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We now consider the duration of the sandwich state, conditional on
the UNWPP demographic rates. We seek to answer the question of how
many years members of successive cohorts can expect to spend sandwiched
between relatives potentially requiring care. Table 1 shows the duration of
the parental and the grandparental sandwichness over cohorts in years and
as a share of life. Our simulations project a decline in the number of years
that members of subsequent cohorts will spend sandwiched between older
parents and young children. We project that the “time squeeze” pressure on
parents will decrease in the future as a result of lower fertility and increased
longevity. In other words, we expect that reductions in fertility and im-
provements in life expectancy will more than counteract the expected post-
ponement of childbearing. Globally, this value will decrease 17 percent from
4.8 to 4.0 years, albeit with considerable heterogeneity across andwithin re-
gions. People in sub-Saharan Africa can expect to experience longer periods
of sandwichness (5.7 years for the 1970 cohort, on average), than people
in Australia and New Zealand (3.5 years) and in Europe (3.7 years).

A different picture emerges after we account for the substantial re-
gional heterogeneity of life expectancy. What percentage of their lifetime
can individuals expect to be sandwiched between generations? Table 1
shows that the relative duration of sandwichness (time as a share of life)
will decline faster than its absolute duration (time in years). Globally, we
project that individuals will go from spending 7 percent (1970 cohort) to
only 4.9 percent (2040 cohort) of their lives sandwiched, which represents
a 33 percent decline. We document striking regional inequalities in the pro-
portion of life people spend caring for relatives. A person born in 1970
in sub-Saharan Africa can expect to spend around one-tenth of their life
squeezed between dependent relatives, or twice as long as someone born in
North America that same year. The relative duration of the sandwich state
is driven by two countervailing forces: declines in the absolute duration of
sandwichness and increases in life expectancy. Regions where considerable
improvements in life expectancy are projected—for example, North Africa,
West Asia, and sub-Saharan Africa—will see a larger decrease in the rel-
ative duration of sandwichness than in the absolute duration in years. In
regions where life expectancy is not projected to improve radically, such as
in Latin America, we expect to see commensurate reductions in the relative
and absolute duration of sandwichness.

We now consider the duration of the grandsandwich state in years.
The time that individuals will spend “grandsandwiched” between an older
parent and a young grandchild will, on average, change little in our study
period. Indeed, we expect people born in 1970 and 2040 to spend approx-
imately 3.8 years grandsandwiched (global average, Table 1). Remarkably,
we expect the average duration of grandsandwichness in years to increase in
sub-Saharan Africa, Central and South Asia, and East and Southeast Asia.
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This increase is primarily driven by the projected rise in the mean age at
childbearing and improvements in life expectancy affecting multiple gen-
erations, coupled with relatively high fertility. A longer average life span
means that the great-grandparents are more likely to be alive when the
grandparents have young grandchildren. At the same time, increases in the
mean age at childbearing, which lead to longer generations, imply that the
great-grandparents who are alive are, on average, relatively old, and thus
close to death. The two trends combined lead to increases in the average
number of years that grandparents spend squeezed between grandchildren
and their own frail parents. Grandparents born in 1970 in Latin America
and the Caribbean and in Australia and New Zealand will spend the longest
period sandwiched between aging parents and young grandchildren. We
project that grandparents born in 2040 in Central and South Asia will spend
the longest time in a grandsandwich state. Nevertheless, after accounting for
improvements in life expectancy, we find that the global share of life that
individuals will spend grandsandwiched is expected to decrease slightly. On
average, people born in 1970 can expect to spend 5.2 percent of their life
grandsandwiched, but the equivalent value for those born in 2040 will be
only 4.6 percent. Individuals in East and Southeast Asia and in Europe and
North America can generally expect to spend less than 4 percent of their life
squeezed between an older parent and a young grandchild, while those in
most other world regions can expect to spend a longer share of their life in
this situation.

Finally, we present geographic variations in the absolute duration of
sandwichness (in years) for people born in 1970. Figure 3 confirms the re-
gional patterns discussed above, but shows the within-region heterogeneity
in the length of the sandwich and the grandsandwich periods. The most re-
markable feature of the map is the different geographic distributions in the
top and the bottom panels. The countries where people can expect to ex-
perience the longest periods of sandwichness are concentrated in territories
with high mortality, mainly in Africa and West Asia. Nevertheless, people
in these countries can expect to experience considerably shorter periods
of grandsandwichness. For example, an average person born in 1970 in
Zimbabwe can expect to spend twice as many years sandwiched (6.4 years)
as grandsandwiched (3.1 years). By contrast, an average person born in
1970 in Australia can expect to spend less time sandwiched (3.3 years) than
grandsandwiched (4.4 years). As we noted above, these findings reflect the
intergenerational dimension of grandsandwichness, and, in particular, the
ways in which the legacy of higher levels of historical mortality reduce the
number of great-grandparents in a population. This pattern explains the
relatively short duration of the grandsandwich period in Africa and most
of Asia, and the relatively long duration of that period in the Americas and
Europe.
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FIGURE 3 Expected number of years in a sandwich or grandsandwich state
(1970 cohort)

Parental and grandparental sandwichness over the life course

So far, we have considered the experiences of parental and grandparental
sandwichness for entire cohorts. In the following, we will focus on how
these experiences vary over age. Figure 4 shows the distribution of parental
sandwichness (solid line) and grandparental sandwichness (dashed line)
over the life course for members of the 1970 cohort.

The main insight we can derive from the figure is that the demand to
provide carewill increase over the lifetime of these individuals. In particular,
there is clear evidence of what we call the “twin peaks of Sandwichness,”
whereby individuals have a relatively high probability of experiencing
parental sandwichness in middle age, followed by a high probability of
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FIGURE 4 Distribution of parental and grandparental sandwichness over
the life course (1970 cohort)

experiencing grandparental sandwichness in later life. A smaller horizontal
distance between these peaks is indicative of a smaller “respite” between
the onset of parental and grandparental sandwichness (and their associated
care responsibilities). For those born in 1970, this respite period is expected
to be 15 years in sub-Saharan Africa and 22 years in Europe and North
America. This implies that the potential care-time burden is larger in the
former than in the latter region.

Figure 4 conveys another important message: the prospect of being
liberated from family care responsibilities in old age is accompanied by an
increasing concern for one’s own health. The dotted black line in the figure
shows a steady decline in the potential care time burden after middle age
(i.e., the probability of being either sandwiched or grandsandwiched). Yet
this hardly means the onset of a carefree time of life for aging individuals,
whose frailty is expected to increase rapidly after around age 50 (solid red
line). Those reaching old age might find themselves spending less time
caring for relatives and more time caring for themselves.

As for future developments, we project that consecutive cohorts will
experience parental and grandparental sandwichness at increasingly older
ages. People born in 2040 will, on average, experience sandwichness and
grandsandwichness six years later in life than those born in 1970. This
is the case for all world regions except for Europe and North America, a
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region where grandsandwichness is already experienced at comparatively
old ages (with the highest probability of being grandsandwiched at grand-
parental age 64). We project no change in the life course distribution of
grandparental sandwichness for grandparents in this region.

Discussion

This paper seeks to answer the pressing question of how demographic
change will affect the demands on parents and grandparents to provide in-
formal care within the family. We address three important gaps in the litera-
ture on intergenerational relationships: (i) the lack of a systematic approach
to estimate the size and duration of parental and grandparental sandwich-
ness; (ii) a dearth of international and comparable evidence on the Sand-
wich Generation, especially in countries of the Global South; and (iii) the
lack of evidence on the distribution of sandwichness over the life course. In
this last section, we discuss our findings in the context of the existing litera-
ture, acknowledge their limitations, and present a plan for future research.

We present the first set of international and comparable estimates of
the experience of sandwichness over time and throughout the entire life
course, derived from microsimulations calibrated on data from the 2019
Revision of the UNWPP. In the scholarly literature, there has been a con-
tinued focus on the Sandwich Generation in Europe and North America,
which gives the impression that the overlap of generations, and the associ-
ated time pressure on parents and grandparents, is a particular problem for
inhabitants of the Global North. Our results show that this is not necessar-
ily the case. People in the Global South are more likely to be sandwiched
at some point in their life, and to spend longer periods in this state, than
people in Europe and North America. The historical and projected levels of
sandwichness in Europe and North America are relatively low, making the
experience an outlier rather than the norm in these regions.

This study has introduced a comprehensive framework, firmly
grounded in a long tradition of formal demography, to conceptualize
sandwichness as a demographic process. The abundance of studies on the
countries of the Global North, where fertility and mortality levels are low,
has shaped the way we think about the drivers of intergenerational over-
lap. For example, these studies often assume that most of the variability
in the Sandwich Generation comes from changes in life expectancy and
in the mean age at childbirth. We use mathematical demographic models
and microsimulations to show that this is not a universal phenomenon.
Generational overlap is determined by a complex combination of historical
demographic forces acting through intergenerational kinship processes.

The prevalence of parental sandwichness is closely associated with pre-
vailing levels of mortality and fertility in a population: that is, regions with
high mortality and fertility levels tend to have high levels of parental sand-
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wichness. This is not necessarily the case for grandparental sandwichness
(i.e., people with simultaneous care responsibilities for older parents and
young grandchildren), a process that is affected by a longer legacy of past
demographic regimes. Higher mortality that directly affected prior genera-
tions decreases the likelihood that a person who is currently a grandparent
will have a living parent. In other words, themortality of earlier generations
affects the prevalence of four-generational families in a population. This is
crucial for regions where rapid demographic change has been the norm in
the recent past, and is projected to continue in the foreseeable future.

Overall, our results suggest that high fertility, rather than population
aging, has been a major driver of sandwichness in many countries, by in-
creasing the probability of generational overlap between grandparents, par-
ents, and children. The demographic transition helps explain regional pat-
terns of sandwichness. For example, the falling levels of sandwichness in
Australia and New Zealand are explained by the steady decline of mortality
and fertility in the region beginning in the 1970s. In contrast, the consis-
tently high levels of sandwichness in sub-Saharan Africa reflect relatively
high fertility coupled with increases in life expectancy.

This study has implications for the academic literature, and for the fu-
ture of societies around the world. We have shown that the historical and
projected demographic trends suggest the possibility of a future in which
people face fewer demands to provide informal care to family members.
Some regions that have reached their full demographic potential are seeing
the prevalence of sandwichness decrease, while others have yet to do so.
How will the burden of informal care be distributed within populations?
While measuring how sandwiched individuals actually spend their time is
beyond the scope of this study, the existing evidence suggests that the bur-
den will be shared unequally (Urdinola and Tovar 2019). In theory, the bur-
den of care could be shared between partners, or institutional arrangements
might provide support to working parents (Schmitz and Stroka 2013). How-
ever, in many societies, expectations of who provides care are gendered,
which translates into differences between women and men in the alloca-
tion of time spent on informal care, paid and unpaid housework, and leisure
(Zagheni and Zannella 2013). In practice, women, ethnic minorities, less
educated people, and those with lower socioeconomic status spend more
time providing informal care (Zannella et al. 2019; Negraia, Augustine, and
Prickett 2018; Ennis and Bunting 2013). If the future is anything like the
past, we can expect similar patterns to hold at least in the short term (dis-
counting potential improvements in the institutional arrangements that free
parents and grandparents from unwanted demands on their time).

Generational overlap does not need to be a burden on individuals and
families. The exchange of emotional and social support has been linked
to positive outcomes for grandchildren and grandparents (Song and Mare
2019; Arpino and Bordone 2014). Furthermore, the increased availability
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of grandparents can help to ease time constraints for parents in low- and
middle-income countries that lack appropriate institutional support for par-
ents. This is especially relevant given the increasing female engagement in
the labor force in many countries of the Global South. We have shown that
in regions with a legacy of high mortality, such as Africa, grandparents have
often been unavailable. Our results suggest that in the future, the level of
support grandparents provide to parents may increase. Grandparents will
live longer and enjoy more overlapping time with younger and older gener-
ations. However, as intergenerational relationships are also aging, important
life events are being experienced later in life. This means that grandparents
are more likely to be older and frailer, and are thus at risk of being recipients
rather than providers of care. At the same time, demographic trends suggest
that the care responsibilities of sandwiched grandparents are increasing.

In countries with older populations, this is occurring against a back-
drop of growing labor-force commitments among older women, and longer
geographic distances between family members. These new challenges are
likely to translate into a declining potential for members of different gen-
erations to exchange care. However, increased female labor-force participa-
tion and geographic distance are not expected to suppress intergenerational
transfers altogether. The literature on transnational migrant-sending fam-
ilies has shown that, while these factors reduce instrumental support and
physical exchanges of care, they can also increase financial transfers across
borders (Bryceson 2019). This study did not engage with migration directly,
but future research can consider how historical and projected demographic
trends might affect exchanges of care, time, and financial resources across
borders.

Limitations

Our study has four main limitations. First, our measure of sandwichness
reflected a need for care, but we were unable to determine whether and how
this need for care will translate into actual time spent caring for dependent
relatives. Furthermore, we were unable to include data on healthy life ex-
pectancy in our simulations. As a result, our measures might underestimate
the degree to which individuals provide care for older parents for longer
periods of time. Future studies can use innovative new data sources to
expand our work in this direction (Lutz et al. 2021). Our results represent
an upper-bound estimate of the number of people who will face simulta-
neous demands to provide care to younger and older generations. Future
studies can build on our findings by combining them with time-use data
for the regions where such data are available. A second limitation was our
reliance on UNWPP rates, which did not account for sub-national variation.
Nevertheless, our sample of countries included populations at different
stages of the demographic and epidemiological transition, and countries
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of all income levels and stages of human development. Future studies
can expand our findings using international demographic datasets with
sub-national variation (Lutz et al. 2018). The projected UN rates assume
that the demographic transition will greatly reduce differences in mortality
and especially in fertility rates between all populations by 2100. This will
affect the variability in our simulated populations, particularly for estimates
after 2020, when the microsimulation uses projected rates. The third lim-
itation was related to our reliance on microsimulations, which accurately
reflected demographic input rates, but produced only synthetic populations
that may not have captured all the complexities of actual populations.
Nevertheless, the estimates from our microsimulations are consistent with
equivalent estimates from formal demographic models, which increases
our confidence in the validity of our results. A fourth limitation was that
our demographic projections were unable to predict sudden changes in
demographic rates, as the emergence of the global COVID-19 pandemic
clearly indicated. In the Appendix in the Supporting Information, we use
mathematical reasoning to show that the ongoing COVID-19 pandemic is
expected to have a negligible effect on the prevalence of sandwichness.

Conclusions

In this study, we looked at how historical and projected demographic trends
shape the experience of being sandwiched between frail older parents or
parents-in-law on the one hand, and young children (i.e., “sandwichness”)
or young grandchildren (i.e., “grandsandwichness”) on the other. The time
that people spend in different family roles varies substantially across coun-
tries and time, and is a function of past and present demographic regimes
(e.g., changes in life expectancy, fertility timing and levels). We used demo-
graphic microsimulation to analyze, for the first time, the effect of changes
in birth and survival rates on the potential care needs and resources of fam-
ilies around the world.

We found evidence of two diverging global trends. First, we project a
decline in the mean size of the parental and grandparental Sandwich Gen-
eration, reflecting a downward trend in parents having simultaneous care
responsibilities for younger and older generations. This drop is expected to
be particularly steep in countries of the Global South, where the size of the
Sandwich Generation will decline faster than the global average. Second,
we project that the number of years parents and grandparents will spend in
a sandwich state will be relatively stable. The duration of the parental sand-
wichness is expected to decrease in all regions of the world except Europe
and North America, where it will not change. Globally, the mean number of
years that grandparents will spend sandwiched between young grandchil-
dren and their own older parents will also remain unchanged. However,
the average duration of grandparental sandwichness is expected to increase
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in Asia and sub-Saharan Africa. Seen from the perspective of the parents of
young children, grandparents represent an important resource that is in in-
creasing demand. Inmost of the developing world, we project an increase in
the life span overlap between grandparents and their grandchildren. Coun-
tries in Europe and North America might have reached a peak in the life
span overlap with grandparents, which is projected to decrease over the
next decades. This points to a potential decline in the role of grandparents
in intergenerational family relationships in the Global North, a trend that
is amplified by increasing female labor-force participation and geographical
distance between family members. In short, we have found that the de-
mands on parents and grandparents to spend time caring for family mem-
bers vary around the world. This care burden is heaviest for people in the
Global South, although increases in intergenerational overlap imply that
there is a potential for more exchanges of care and support between gen-
erations in these regions. Indeed, the full potential of grandparenthood in
particular has yet to materialize in a large number of countries.
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Note

1 This North–South distinction is a sim-
plification that is not intended to repre-
sent geography. Instead, it reflects structural
and economic inequalities between coun-

tries. The Global South refers to countries in
Latin America, the Caribbean, Africa, Asia,
and the Pacific.
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