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Abstract
Amid growing concern regarding the potential added burden of care due to popula-
tion aging, we have very little understanding of what is the burden of care in aging 
populations. To answer this question, we introduce a novel metric that encompasses 
demographic complexity and social context to summarize unpaid family care work 
provided to children, elderly, and other family members across the life cycle at a 
population level. The measure (Care Life Expectancy), an application of the Sullivan 
method, estimates the number of years and proportion of adult life that people spend 
in an unpaid caregiving role. We demonstrate the value of the metric by using it to 
describe gender differences in unpaid care work in 23 European aging countries. We 
find that at age 15, women and men are expected to be in an unpaid caregiving role 
for over half of their remaining life. For women in most of the countries, over half of 
those years will involve high-level caregiving for a family member. We also find that 
men lag in caregiving across most countries, even when using the lowest threshold 
of caregiving. As we show here, demographic techniques can be used to enhance 
our understanding of the gendered implications of population aging, particularly as 
they relate to policy research and public debate.
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Introduction

Population aging has been a matter of concern in the United States and Europe for 
the past several decades. One primary concern is that the share of the population 
that will require health services and pension benefits is increasing while the share 
of the population that will provide for these needs is decreasing (Bloom et al. 2010; 
Bongaarts 2004; Christensen et  al. 2009; Gruber and Wise 2000; Murphy et  al. 
2006). So far, the debate has centered mostly around the economic consequences of 
population aging, rendering demographers to focus on the duration of working life 
to project how long people are expected to be economically active and contribute to 
social security given current rates of employment and current mortality schedules 
(Dudel and Myrskylä 2017, 2020; Loichinger and Weber 2016; Skoog and Ciecka 
2010).

The focus on employment overlooks unpaid care work, which is a crucial pillar 
in aging societies. Theoretically, as people are living longer, they will also require 
more unpaid family support, but fewer family members will be available to provide 
it. Although the potential added burden of care due to population aging is a con-
cern, we have little understanding of what the burden of care is in aging populations. 
Families are the primary source of caregiving for their members, regardless of the 
generosity of national social services (Albertini et al. 2007; Brandt and Deindl 2013; 
Brandt et al. 2009; Schmid et al. 2012). However, women do the majority of unpaid 
care work within families continuously over the life course by taking care of their 
children, spouses, parents, and other members of their kinship networks (Patterson 
and Margolis 2019). Moreover, there is evidence that taking an unpaid caregiving 
role is a barrier to women’s participation in paid work (Crespo and Mira 2010; Dent-
inger and Clarkberg 2002; Hochman and Lewin-Epstein 2013; Lumsdaine and Ver-
meer 2015; Rupert and Zanella 2018; Van Bavel and De Winter 2013; Wakabayashi 
and Donato 2005). Thus, the study of the burden of care is central in the study of 
population aging and its potential gendered implications.

In this paper, we ask what is the burden of care in aging populations? We answer 
this question by proposing a novel life expectancy measure that provides an intui-
tive, descriptive, and comparative summary of unpaid family care work that people 
provide not only to older adults or children, but to all family members throughout 
adulthood, by looking after them or helping with daily activities. Using a demo-
graphic approach, we measure unpaid family care work as a role, or a state, i.e., 
people who provide care to family members are in a caregiving role. This conceptu-
alization is comparable to other demographic states that have cumulative durations, 
such as employment and health.

We argue that by estimating the duration of caregiving life, i.e., how many years 
people are expected to be in a caregiving role, we can summarize family unpaid 
work in a manner that goes beyond a single-life stage and a particular form of care. 
Meaning, measuring caregiving as a role allows us to harmonize unpaid family care 
work continuously over the life cycle. Moreover, this measure encompasses the com-
plexities of counteracting demographic forces such as longevity, fertility, and mor-
bidity that have given rise to variations in degree of population aging and patterns of 
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caregiving, thus facilitating comparisons across populations. By assuming mortality 
rates, birth rates, and care proportions remain relatively stable over time, and that 
net migration is zero, care life expectancies can be interpreted as projections of the 
expected number of years people will provide care into the future, making them use-
ful for policy planning. Using this measure, we provide the first descriptive account 
of the burden of care of women and men across 23 European countries.

Literature Review

Existing research on unpaid care work often focuses on a single type of caregiving, 
for example, childcare or elderly care, or a single-life stage, for instance middle-
age or older adulthood (Craig and Mullan 2011; Glauber 2017; Grigoryeva 2017; 
Hank and Buber 2009). However, the provision of unpaid care work spans the life 
course and takes on various forms as women and men transition into and out of 
familial roles. Childcare occurs when one becomes a parent, and grandchild care 
ensues when one becomes a grandparent. Unpaid caregiving also includes providing 
assistance with Activities of Daily Living (ADL), such as dressing and bathing, as 
well as Instrumental Activities of Daily Living (IADL), such as doing housework 
and shopping (Spillman and Pezzin 2000). These forms of care are often provided 
to disabled, ill, or elderly family members and can occur throughout the life course 
as family members experience disability or illness, but are more likely to occur as 
parents and partners enter their elderly years (Patterson and Margolis 2019). At 
every life stage, women and men face a different set of familial expectations that are 
embedded in kinship structures and gender dynamics (Ferree 1990, 2010). In keep-
ing with these differential expectations, a gender gap in unpaid care work emerges 
at every stage of the life course (Craig and Mullan 2011; Glaser et al. 2013; Grig-
oryeva 2017; Hank and Buber 2009; Leopold et  al. 2014; Patterson and Margolis 
2019; Raley et al. 2012; Sarkisian and Gerstel 2004; Schmid et al. 2012).

Current demographic research on caregiving is flourishing yet fragmented. One 
commonly used indicator to signal both economic and non-economic burdens is the 
old-age-dependency ratio, which is the ratio between the population over age 65 and 
the population between ages 15 and 64. This measure has many limitations (Sander-
son and Scherbov 2015), but most importantly it does not consider that care is une-
qually divided both over the life cycle and between women and men. Another body 
of work focuses on “shared lives” (Bengtson 2001) and estimates the duration of 
life spent in familial roles in the context of increasing longevity and declining fertil-
ity. This research shows that across Europe and the U.S., the years men and women 
are expected to spend as parents to adult children and as grandparents is increasing 
(Leopold and Skopek 2015; Margolis 2016; Margolis and Verdery 2019; Margolis 
and Wright 2017; Watkins, Menken and Bongaarts 1987). Finally, a related, prolific 
body of work focuses on the “sandwich generation,” who provide care to multiple 
generations simultaneously while still in prime working ages and are often women 
(Grundy and Henretta 2006; Vlachantoni et al. 2019). This stream of research high-
lights the burden of care in a particular life stage that is increasingly becoming dense 
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with multiple caregiving responsibilities, but overlooks unpaid work provided to 
only one generation.

Understanding the changing nature of multigenerational relationships is impor-
tant because demographic changes suggest a transformation in the kinship-based 
safety nets that family members can potentially use in times of need (Bengtson 2001; 
Swartz 2009). However, estimating the potential supply of caregivers or focusing on 
a single-life stage does not inform us of the cumulative burden of care that family 
members provide for each other throughout adulthood. Further, a focus on potential 
caregivers also masks the gendered nature of caregiving and the gendered nature of 
longevity, fertility, and morbidity. If we wish to capture the gendered burden of care 
holistically for a population, we need an encompassing measure of unpaid care work 
that considers the dynamic nature of care over the life cycle as well as the multiple 
directions of caregiving it involves. Measuring caregiving as a life expectancy will 
offer a new demographic perspective on unpaid caregiving that is missing, yet cen-
tral to the debate around population aging.

Caregiving and Population Aging

How is population aging linked to unpaid care work? Unpaid family care work is 
not merely a private act of love and kinship support (England 2005; Folbre 2001). 
Caregiving is a reaction to the core demographic events (Johnson-Hanks 2015) that 
determine population aging (Agree and Glaser 2009), including fertility (caring for 
children and grandchildren), morbidity (caring for ill or disabled family members), 
and longevity (caring for elderly family members).

One main characteristic of population aging is high life expectancy. Longev-
ity  varies across Europe, but has remained stable over the past decade (Raleigh 
2019), and  people are expected to live for many years in high-income countries. 
Still, women live longer than men in all countries (Raleigh 2019). Women’s higher 
life expectancies and greater involvement in caregiving at every life stage (Patterson 
and Margolis 2019) imply that the duration of caregiving life is longer for women 
than for men.

However, longevity varies across Europe. Life expectancy for both women and 
men is lower in Eastern European countries than in Western and Southern Europe 
(Raleigh 2019). The regional differences in life expectancy suggest that there should 
be cross-national variation in the duration of caregiving life among women and men. 
If longer lives imply longer duration of caregiving life, then women and men in 
countries with higher life expectancy will have a longer duration of caregiving life, 
and vice versa.

Low fertility is another characteristic of aging populations (Caldwell 2001). A 
primary concern surrounding population aging, as it relates to caregiving, is directly 
related to low fertility. The concern is that countries with relatively low fertility have 
relatively fewer potential caregivers to the elderly and a larger burden of elderly care 
falling on younger generations due to high life expectancy. On the other hand, low 
fertility may suggest that parents and grandparents will have a smaller childcare 
burden.
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However, fertility interacts in complex ways with longevity to impact caregiving 
because low fertility is a result, in part, of postponement (Bongaarts and Feeney 
1998; Sobotka 2004). Early fertility combined with longevity suggests longer 
“shared lives,” but fertility postponement may have the opposite effect. For instance, 
Leopold and Skopek (2015) demonstrated that the longest grandparenthood dura-
tions were in countries where early fertility concurs with high life expectancy (U.S.) 
and shortest in countries with high life expectancy and delayed fertility (Spain). 
Therefore, low fertility in aging populations may have counteracting implications for 
the duration of caregiving life depending on longevity.

Morbidity is a third integral demographic process with implications for the dura-
tion of caregiving life, as it relates to both demand for care and the ability to pro-
vide care. There is great variation in morbidity across Europe. Scholars have found 
higher proportions of the population in frail states in Southern Europe as compared 
to Northern Europe (Romero-Ortuno et al. 2013; Santos-Eggimann et al. 2009), and 
health expectancy is lower in Eastern Europe as compared to nations that were part 
of the EU prior to 2004 (Jagger et al. 2008). Moreover, there is a well-documented 
“male–female health-survival paradox,” wherein women have higher longevity, but 
worse health, as compared to same-age men (Case and Paxson 2005; Mathers et al. 
2001; Nusselder et  al. 2010; Oksuzyan, Brønnum-Hansen and Jeune 2010) This 
results in a gender gap in longevity that is wider than the gender gap in health expec-
tancy, suggesting that women require more care in their elderly years than men. 
Moreover, if mortality is equal, we expect countries with higher morbidity to have 
a higher burden of care because dependent life is increased (Crimmins et al. 1994), 
meaning younger generations would need to provide more elderly care while older 
generations would be less able to provide grandchild care or spousal care.

Demographic forces interact in complex ways, introducing great challenges to the 
study of unpaid work. However, we argue that estimating caregiving as a life expec-
tancy measure overcomes this complexity. Conceptualizing unpaid care work as a 
role that spans adulthood allows us to measure its cumulative duration and com-
pare the total burden of care across aging populations which have different “aging 
regimes,” i.e., different combinations of longevity, fertility, and morbidity charac-
teristics. In this paper, we estimate the burden of care in a broad and encompassing 
manner, offering an initial holistic, descriptive account of unpaid care work at the 
population level by estimating the duration of caregiving life for women and men 
across 23 aging countries.

The Cross‑National Context

We take a cross-national approach to demonstrate the utility of our measure. 
The social contexts of the countries we study  are embedded in this comparative 
approach, as well as the degree of population aging based on underlying fertility, 
mortality, and morbidity  pattern. We introduce a measure that summarizes care 
work across these endogenous domains, making countries comparable.

Countries vary in the degree to which policies aim to promote gender equality 
(for review see Lewis 1992; Orloff 1996; Pfau-Effinger 2005). Policies and culture 
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structure gender relations differently as the norms and expectations of women and 
men in the private and public spheres are distinct (for review of gender ideologies 
see Davis and Greenstein 2009). Thus, although women are responsible for most of 
the unpaid care work worldwide (Addati 2018), some countries are more egalitarian 
and facilitate gender equality, while others facilitate the traditional gender segrega-
tion of labor (Jappens and Van Bavel 2012; Kalmijn and Saraceno 2008).

The welfare state shapes gender relations through its social provisions (Lewis 
1992; Orloff 1996). Welfare states vary in the extent to which they assign, explicitly 
or implicitly, caregiving responsibilities to families, especially to women (Leitner 
2003). As countries face different demographic challenges, these assigned responsi-
bilities will also vary by the type of caregiving, i.e., for children, elderly, and the dis-
abled, and its intensity, creating different care regimes (Bettio and Plantenga 2004).1 
There is an abundance of research on the diverse typologies and country clusters of 
welfare and care regimes. However, these typologies vary by the pool of countries 
available to researchers, the unit of analysis, and form of care. Nonetheless, scholars 
consistently find a general divide in caregiving participation between Nordic and 
Northern European countries and Southern and Eastern European countries.

The Nordic countries follow a universal approach to welfare wherein public care 
provision is generous (Bettio and Plantenga 2004). Family members are not expected 
to be the sole caretakers, but instead have a more modest caregiving role because 
the state offers generous services that reduce the caregiving burden. These countries 
offer universal and generous childcare as well as elderly care provisions (Bettio et al. 
2012; Mills et al. 2014), which alleviates families’ care burden throughout the life 
course. Moreover, these countries use policies to explicitly promote gender equal-
ity, so caregiving responsibilities are shared more equally between women and men 
(Gornick and Meyers 2003), and family members are less likely to engage in vari-
ous forms of intensive caregiving compared to other countries (Bettio and Plantenga 
2004; Bordone et al. 2017; Hank and Buber 2009; Igel and Szydlik 2011; Saraceno 
and Keck 2008).

In contrast, Southern and Eastern European countries offer limited social services 
for children and the elderly, and family members are expected to be the primary 
caregivers (Bettio and Plantenga 2004; Mills et al. 2014; Sarasa 2008). Women have 
a crucial caregiving role and are more likely to provide intense, daily care for fam-
ily members than are men (Bordone et al. 2017; Brandt et al. 2009; Hofäcker et al. 

1  There are numerous combinations of policies and social services that offer care for children and the 
elderly that fall under the “welfare regime” concept. Countries will vary in the extent to which these 
services are universal, affordable, and of high quality. Moreover, different countries will prioritize dif-
ferently childcare and elderly care (or they might equally prioritize both). These provisions refer mostly 
to formal care arrangements for children, i.e., formal childcare, in-home care, Long-Term Care, and cash 
transfers that subsidize elderly care. There is an abundance of scholarship that investigates the effects of 
specific policies on specific types of care at particular life stages (for example, Gannon and Davin 2010; 
Sarasa 2008). Nonetheless, this literature points to general patterns that align with the general “welfare 
regime” and “care regimes” concepts. Our goal is to summarize care over the lifecycle and across 23 
countries. Therefore, it is beyond the scope of this paper to link specific care policies or specific combi-
nations of care services with CareLE estimates. We use “welfare” in a manner that is guided by previous 
research on care regimes (to read more about care regimes, see Bettio and Plantenga 2004).
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2011). Continental European countries offer “patchy” sets of policies, wherein fami-
lies are assigned primary caregiving responsibilities, but are offered some welfare 
assistance in various forms to support those responsibilities; however, childcare and 
elderly care might be prioritized differently across Continental Europe (Bettio and 
Plantenga 2004; Gannon and Davin 2010). In these countries, the gender gap in care 
tends to be larger than in the Nordic countries but not as high as in Eastern and 
Southern Europe (Bordone et al. 2017; Igel and Szydlik 2011).

Being a caregiver can have different meanings across different countries. Thus, 
the discussion about the duration of caregiving life should be sensitive to the lev-
els at which people provide care. One consistent finding in the literature shows an 
inverse relationship between the likelihood of occurrence of any caregiving and 
the intensity of caregiving across Europe, which follows regional and welfare lines 
(Albertini et al. 2007). For example, in Southern Europe, people have a lower likeli-
hood of providing care for family members in general, but when they do provide 
care it is more likely to be intense, i.e., daily. In contrast, in Scandinavia and North-
ern Europe, people are more likely to provide any care but are less likely to pro-
vide intense care. Countries in continental Europe exhibit an intermediate pattern, 
with a moderate likelihood to provide care and a moderate intensity of such care. 
This trend is evident for grandchild care, parental care and even in the exchange of 
intergenerational financial support (Albertini et al. 2007; Bettio and Plantenga 2004; 
Bordone et al. 2017; Brandt and Deindl 2013; Brandt et al. 2009; Esping-Andersen 
2009; Hank and Buber 2009; Igel and Szydlik 2011; Schmid et al. 2012).

It is vital to consider various levels of caregiving within the duration of caregiv-
ing life when comparing across populations. Thus, we estimate the total duration of 
caregiving life as well as the duration of caregiving life by level of caregiving, cap-
turing both the occurrence and intensity of caregiving over the life cycle. Building 
on past research, we expect that, overall, the duration of caregiving life will involve 
a smaller proportion of intense caregiving in the Nordic countries and a greater pro-
portion of intense caregiving in the Southern and Eastern European countries. We 
also expect that women’s duration of caregiving life will involve a greater proportion 
of years in intense caregiving as compared with men across all countries.

Data and Methods

Data

To calculate care as a life expectancy, we utilize two sources of data: period life 
tables and cross-sectional survey data. We use abridged (5-year interval) period 
life tables from the Human Mortality Database, which provide us with information 
about the mortality schedule and life expectancy by gender and country.

The cross-sectional survey data provide us with individual-level caregiving par-
ticipation information. We use the European Social Survey (ESS), a biennial, cross-
national, and cross-sectional survey. It is nationally representative of the adult popu-
lation aged 15 and over living in private households in each participating country. 
The survey measures a variety of topics including attitudes, beliefs, and behaviors in 
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more than 30 countries, with core and rotating thematic modules. We use data from 
the second round of the survey (ESS2 hereafter), collected via face-to-face inter-
views in 2004/2005. The thematic module in ESS2 focused on issues related to fam-
ily, work, and wellbeing and is the only module to include specific questions about 
unpaid care work across 26 European countries.

We excluded Italy, Iceland, and Turkey; both Italy and Iceland had sample sizes 
too small to generate age-specific care proportions under the Sullivan method, and 
Turkey’s population is projected to grow (Chawla et al. 2007), making it an outlier 
with regard to population aging. Hence, the current analysis includes 44,803 people 
(54% women) that had information about their gender and age (99.3% of the avail-
able sample) from 23 European countries representing a range of regional, social, 
and demographic contexts. Table 1 shows the participating countries, country codes, 
sample sizes, and survey years.

Measures

ESS2 asks respondents two questions about providing unpaid care both inside and 
outside of the household. First, respondents are asked “And apart from housework, 
do you look after others in your household, such as small children or someone ill, 
disabled or elderly?” to which respondents answer “yes” or “no.” Next, the ESS2 
asks “Apart from your own children, how often, if at all, do you give unpaid help 
to a family member or relative outside your household with childcare, other care, 
housework or home maintenance?”2 Possible answers include “never,” “less than 
once a month,” “once a month,” “several times a month,” “once a week,” “several 
times a week,” or “every day.”

To measure the total duration of caregiving life, we first classify respondents as 
caregivers if they provided any care at any frequency. Then, we divide the provi-
sion of any care into three mutually exclusive levels of caregiving: high, medium, 
and low. There is no single, agreed-upon cut-off for different levels of caregiving 
in the literature, but scholars usually classify caregiving as intense if it exceeds 15 
or 20 average weekly hours (Arpino and Bordone 2014; Berecki-Gisolf et al. 2008; 
Carmichael et  al. 2010; Di Gessa et  al. 2016; Jacobs et  al. 2014). In the absence 
of information about hours of caregiving, studies using a stylized frequency scale 
similar to the one in ESS2 classify caregiving that is provided daily or several times 
a week as intense (Bordone et  al. 2017; Hank and Buber 2009; Igel and Szydlik 
2011). Finally, some studies define any caregiving in which the caregiver resides 
with the care recipient as intense (Jang et al. 2012; Marks et al. 2002).

We follow past research by incorporating both frequency and residency to dis-
tinguish between varying levels of caregiving. We define caregiving as high level 
if respondents reported they were looking after someone in their household or if 
they reported providing care every day or several times a week to someone outside 
the household (Haberkern et al. 2015). We define caregiving as medium level when 

2  Specifications about kind of unpaid help was excluded from the Norwegian questionnaire, which could 
affect the distribution of care in Norway.
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respondents report providing care outside the household once a week or several 
times a month (Bordone et  al. 2017). Low-level caregiving refers to respondents 
who reported providing care outside the household once a month or less.

We classify respondents who reported they do not look after anyone in the house-
hold and never provide unpaid help outside the household as non-caregivers. We 
also classify missing cases as non-caregivers, although we do not expect this to sig-
nificantly alter our results given that missingness is low; the data regarding care pro-
vided in the household contain 206 (0.5%) missing cases, and the data regarding 
care provided outside the household contain 651 missing cases (1.5%). After classi-
fying respondents’ caregiving status and level, we generate age-specific-proportions 
of caregiving participation for men and women in each country. These proportions 
are weighted using the post-stratification weight and are smoothed using a running 
average.

Analytic Strategy

We use the Sullivan method (Sullivan 1971) to estimate life expectancy in a car-
egiving role (CareLE) for women and men in each country. The Sullivan method 
is commonly used to calculate Healthy Life Expectancy, i.e., the number of years 
that people are expected to live in a healthy state (Crimmins and Saito 2001). We 
build on work by other demographers that have applied the Sullivan method to esti-
mate life expectancy in various states, for example, the number of years people are 
expected to be in a happy state (Yang 2008), and the number of years older adults 
are expected to be grandparents (Margolis 2016), healthy grandparents (Margolis 
and Wright 2017), or in the labor force (Loichinger and Weber 2016). Similar to 
Healthy Life Expectancy, CareLE presents the burden of care in a given year within 
a population, adjusted for mortality levels and age structure, and articulated as the 
number of remaining years at a given age that an individual is expected to live as a 
caregiver (Jagger et al. 1999).

The Sullivan Method enables us to apportion total person-years lived, i.e., the 
number of years lived by the population, from life table data into person-years lived 
as a caregiver based on age-specific caregiving prevalence rates, i.e., proportions 
of women and men engaged in care work (Jagger et al. 1999; Yang 2008). We use 
cross-sectional survey data from the ESS2 to calculate country-, gender-, and age-
specific proportions of the population giving unpaid care, 

n
�
x
 , where age is x and 

n is the size of the age interval (n = 5). We use country-, gender-, and age-specific 
person-years lived, 

n
L
x
 , from period life tables from the Human Mortality Database. 

In our analysis, we start with ages 15–19 and end with age 85 and above. We use 
mortality data for the specific survey year for each country. Then, per Eq. 1, and for 
each country and gender, we multiply the vector of age-specific caregiving propor-
tions, 

n
�
x
 , by the corresponding vector of age-specific person-years lived, 

n
L
x
 . This 

creates a vector of person-years lived in a caregiving role at each age interval, nLcarex
.

(1)n
L
care

x
=

n
�
x
×

n
L
x
.
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Then, using Eq. 2, we sum the vector of person-years lived as a caregiver in each 
age interval beyond age x into a single number, Tcare . Finally, we divide Tcare by 
the radix, or the number of people alive at the beginning of the initial age interval, 
denoted as l

x
 , where x is age 15. This results in ecare

x
 , the number of years the average 

person is expected to live in a caregiving role at age x, or CareLE. We calculate this 
separately for high, medium, and low levels of caregiving.

On one hand, the Sullivan method presents a period measure of the burden of 
care in a specific population while accounting for that population’s age structure, 
summarized as care life expectancies. However, by making a stationarity assump-
tion, we can also interpret care life expectancies as projections of the expected num-
ber of years an individual at age x will spend as a caregiver over her or his life. That 
is, we assume that populations are stationary where birth rates, age-specific mortal-
ity rates, and the age-specific caregiving proportions are unchanging over time, that 
age-specific proportions of care derived from the cross-sectional survey represent a 
typical year, and that net migration is zero. These assumptions allow us to create a 
care life expectancy for a synthetic cohort such that new cohorts are expected to go 
through the same-age-specific caregiving and mortality schedules.

The stationarity assumption poses a limitation to the interpretation of our meas-
ure as a projection if mortality, fertility, migration or caregiving schedules change 
rapidly (Mathers and Robine 1997). Another limitation of the Sullivan method is 
that it does not consider individuals’ transition probabilities between states, i.e., the 
probability that people will transition from a caregiving role to not being a caregiver, 
or will transition across different levels of caregiving. Methods that account for tran-
sition probabilities, like multi-state life tables, might offer more accurate point esti-
mates, but they also require panel data that track individuals over regular intervals 
of time. Unfortunately, longitudinal or retrospective data on caregiving participation 
across all adult age groups are not available for an extensive comparative analysis. 
Nonetheless, the Sullivan method is ideal for calculating life expectancies in particu-
lar states using cross-sectional data (see Lynch and Brown 2010).

Results

Descriptive Results

Figure 1 shows the age-specific distribution of participation in any and high-level 
care over the life cycle for women and men. To best visualize the age-specific dis-
tribution of care, we present only the extremes of caregiving levels for six countries 
that represent different demographic and social contexts. First, Fig. 1 demonstrates 
marked gender gaps in caregiving, with women more likely than men to provide 
care across the greater part of the life cycle. The gender gap in caregiving is notice-
ably smaller in Sweden, concurring with previous studies on gender equality in 

(2)e
care

x
=

T
care

l
x

=

∑∞
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L
care
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l
x

a = x, x + n…∞.
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Scandinavian countries (Gornick and Meyers 2003). The gender gap in care pro-
vision, particularly for high-level care, peaks during prime childbearing years, but 
converges later in the life course. Moreover, the gender gap exists even for the likeli-
hood of providing any care, meaning men’s caregiving lags behind women’s even 
using the most generous definition of caregiving.

Interestingly, there is a gender crossover late in the life cycle in some countries, 
wherein men’s caregiving after age 70 is higher than that of women. This pattern is 
consistent with other studies (Glauber 2017; Kahn et al. 2011; Patterson and Margo-
lis 2019). After retirement, men are increasingly more likely to provide spousal care, 
which also concurs with the “male–female health-survival” paradox. This pattern 
could also indicate mortality selection among men, which could explain why there 
is no crossover in the Czech Republic. The life expectancy of men in Eastern Europe 
is lower than in other European and developed countries (Aburto and van Raalte 
2018; McKee and Shkolnikov 2001).

Figure  1 also shows considerable cross-national and age-specific variation in 
levels of caregiving, specifically, of providing any care (solid line) and high-level 
care (dashed lines). Overall, at peak caregiving ages, 50% to 80% of women pro-
vide any care, and 40% to 60% provide high-level care compared with 40% to 80% 
and 30% to 50%, respectively, for men. The largest gap between any and high-level 
care is evident in Sweden. The age-specific proportions for providing any care are 
higher in Sweden across the greater part of the life cycle compared to the other 
countries. However, the age-specific proportions providing high-level care are lower 

Fig. 1   Age-specific caregiving proportions (any care and daily care) by country and gender—six select 
countries. Source ESS2
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in Sweden, even during the peak years. This pattern suggests that most of the car-
egiving that women and men provide is not high level and is in striking contrast to 
Greece, where the age-specific proportions suggest that although proportions pro-
viding any care were lower compared to the other countries, most of the care pro-
vided is at a high level. The other countries are in between these extremes. This 
pattern echoes past research (e.g., Albertini et al. 2007) and underscores the impor-
tance of including both extremes of caregiving in the estimation of the duration of 
caregiving life.

Finally, Fig. 1 shows variation in the ebbs and flows of caregiving over the life 
cycle. High-level caregiving has an obvious peak during prime childbearing years 
across all six countries for women and men, which is indicative of the concentration 
of childcare. Caregiving continues after prime childbearing years but with a lower 
and slowly declining proportion of participation until age 60 and rapidly declining 
after that. The high proportion of women and men providing any care, but not high-
level care, through middle age likely signals the “sandwich” period where people are 
more likely to be involved in multiple forms of caregiving to multiple generations 
(Grundy and Henretta 2006). And in spite of a sharp decline in the proportion pro-
viding care after age 60, it is also evident that even at 80, women and men continue 
to participate in some form of caregiving for family members.

Overall, these summary statistics demonstrate the great degree of variation in 
caregiving by age, gender, and country. Next, we translate these age-specific pro-
portions into life expectancy in a caregiving role by incorporating country-specific 
mortality regimes.

Duration of Caregiving Life (Care Life Expectancy)

What is the total duration of caregiving life? Fig. 2 shows the total life expectancy 
at age 15 by caregiving status across all 23 participating countries. The darker bars 
represent the total CareLE across Europe, i.e., the number of years that women and 
men age 15 are expected to be in any unpaid caregiving role. The lighter bars repre-
sent the number of years that women and men age 15 are expected to be alive, but 
not in any caregiving role. The horizontal line represents the gender-specific average 
across all 23 countries. Also, Table 2 shows the total CareLE point estimates as well 
as total CareLE as a proportion of remaining life by gender and country.

The gender gap in the total CareLE is prominent. Women’s total CareLE ranges 
from 27 years (Portugal) to 49 years (Norway), whereas men’s total CareLE ranges 
between 17 years (Portugal) and 50 years (Norway). On average across all countries, 
at age 15, European women are expected to spend 39 years in any caregiving role 
throughout adulthood whereas men are expected to spend 33 years. In 19 of the 23 
countries, women’s total CareLE is notably higher than men’s total CareLE. In the 
remaining four countries (Norway, Sweden, Netherlands, and Hungary), the gender 
gap in total CareLE is less than a year. The countries with the highest CareLE gen-
der gap are Portugal, Greece, Ireland, Estonia, and Denmark.

Although the expected number of years spent in care work is striking, the life 
expectancies of women and men vary across countries. To account for these 
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differences, we calculate the total CareLE as a proportion of remaining life 
(Table 2). Women at age 15 are expected to spend between 40% (Portugal) and 73% 
(Ukraine), and on average 59%, of their remaining life in an unpaid caregiver role. 
Men at age 15 are expected to spend between 27% (Portugal) and 79% (Norway), 
and on average 56%, of their remaining life in an unpaid caregiver role. Thus, on 
average across the 23 countries, over half of women’s and men’s remaining life at 
age 15 is expected to involve an unpaid caregiving role.

Men’s CareLE has more considerable variation compared with women’s 
CareLE, suggesting that women tend to bear the primary burden of care. The gen-
der gap in the total CareLE suggests that despite the very low threshold, i.e., con-
sidering any frequency of caregiving, and despite the gender crossover later in 

Fig. 2   Life expectancy at 15 by caregiving status (years). Note: AT Austria, BE Belgium, CH Switzer-
land, CZ Czech Republic, DE Germany, DK Denmark, EE Estonia, ES Spain, FI Finland, FR France, GB 
United Kingdom, GR Greece, HU Hungary, IE Ireland, LU Luxembourg, NL Netherlands, NO Norway, 
PL Poland, PT Portugal, SE Sweden, SI Slovenia, SK Slovakia, UA Ukraine. Source ESS2
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life (shown in Fig. 1), men lag in their participation in care work when we add up 
all caregiving that is provided over the life cycle. To sum, the results for the total 
CareLE suggest that being a caregiver for family members is a significant part of 
people’s lives and more so for women.

Interestingly, Fig. 2 also shows that the total CareLE does not align with the 
total Life Expectancy at age 15, meaning longer lives do not imply longer car-
egiving lives. The Eastern European countries, which have the lowest life expec-
tancies, do not exhibit an unusually shorter duration of caregiving life compared 
to the countries with higher life expectancies, and the countries with the highest 

Table 2   Total CareLE at age 15 in years and as a proportion of remaining life, by gender and country in 
descending order by total CareLE. Source ESS2

AT Austria, BE Belgium, CH Switzerland, CZ Czech Republic, DE Germany, DK Denmark, EE Estonia, 
ES Spain, FI Finland, FR France, GB United Kingdom, GR Greece, HU Hungary, IE Ireland, LU Luxem-
bourg, NL Netherlands, NO Norway, PL Poland, PT Portugal, SE Sweden, SI Slovenia, SK Slovakia, UA 
Ukraine

Women Men

Country Total CareLE 
at 15

Total CareLE as % of 
remaining life

Country Total CareLE 
at 15

Total CareLE as 
% of remaining 
life

NO 49 73% NO 50 79%
FI 48 70% FI 44 72%
AT 46 68% SE 44 69%
SE 44 65% HU 39 71%
UA 44 73% AT 38 62%
CZ 42 65% DE 37 60%
FR 41 59% BE 36 59%
GB 41 61% CZ 36 62%
DK 40 62% GB 36 58%
DE 40 60% UA 35 74%
EE 40 63% NL 34 55%
HU 39 62% CH 34 53%
PL 38 59% SI 33 55%
SK 38 59% FR 32 52%
BE 38 56% SK 31 54%
CH 37 53% DK 30 50%
SI 37 55% EE 30 58%
IE 36 54% PL 30 53%
LU 35 52% LU 27 44%
NL 35 52% IE 26 42%
ES 32 46% ES 24 38%
GR 30 44% GR 20 33%
PT 27 40% PT 17 27%
Mean 39 59% Mean 33 56%
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life expectancies, such as Spain, Switzerland, France, and Sweden, are across the 
CareLE spectrum.

Neither is there a distinct fertility pattern across the total CareLE spectrum. For 
instance, among countries with above average CareLE, Norway, Finland, and Swe-
den had TFRs over 1.7, while Austria, Ukraine, and Czech Republic had TFRs of 
1.4 and lower. Moreover, France, United Kingdom, Germany, Estonia, Hungary, and 
Poland have very similar total CareLE (40 years) but very different TFRs, ranging 
from 1.21 in Poland to 1.92 in France (see Table 3 in Appendix for each country’s 
demographic indicators). Healthy life expectancy similarly fails to determine a pat-
tern in CareLE. For instance, women’s healthy life expectancy at birth ranges from 
72.2 to 72.4 years in Austria, Greece, Luxembourg, and Sweden, but these countries 
have a large range in CareLE. In sum, demographic indicators are likely to interact 
with each other and existing policy regimes in complex ways to determine CareLE.

Levels of Caregiving

To fully understand gender and cross-national differences in the burden of care, it 
is vital to break down total CareLE by levels of caregiving. Figure 3 shows total 
CareLE at age 15 broken down by level of caregiving for all 23 countries. The black 
bars represent the proportion of total CareLE that involves high-level caregiving, 
the dark gray bars represent the share of CareLE that includes caregiving at medium 
level, and the light gray bars represent the share of CareLE that involve low-level 
caregiving. Each bar sums to 100% and represents each country’s total Care Life 
Expectancy as shown in Table 2. The countries are in descending order by the pro-
portion of high-level caregiving (the black bars). The horizontal lines represent 33%, 
50%, and 75% to ease interpretation. Table 4 in the Appendix details the point esti-
mates of the bars in years and as proportion of total CareLE.

First, starting with the gender gaps in CareLE by intensity level, Fig. 3 shows that 
in most of the countries, women’s duration of caregiving life is composed mostly of 
medium- and high-level caregiving, as more than two thirds of total CareLE includes 
high- or medium-level caregiving. In contrast, men’s caregiving years are mostly 
medium- and low-level caregiving. High-level caregiving comprises less than half of 
men’s total duration of caregiving life across most of the countries. Men’s duration 
of caregiving life includes more low-level caregiving than women’s and represents 
a quarter or more of men’s total CareLE. Even in countries with the later-life gender 
crossover in caregiving we saw in Fig. 1, men’s CareLE does not tend to outpace 
women’s CareLE because these years contribute few years to the total CareLE and 
include participation in low-level care.

Figure 4 provides further visualization of the gender gap in years. In most coun-
tries, women are expected to spend between 5 and 10 more years in a caregiving 
role that involves intense caregiving (black circles) compared to men. Luxembourg 
and Ukraine have the highest gender gap in high-level CareLE (12 and 11  years, 
respectively), while Norway, Sweden, Finland, and Hungary have the lowest gender 
gap in high-level CareLE (less than five years). Figure 4 also shows that although 
the CareLE gender gap is smaller for years involving medium-level care intensity 
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(gray triangles), women still are expected to spend more years in a caregiving role 
at these levels than men in most countries. In contrast, Fig. 4 highlights that men are 
expected to spend more years in a caregiving role that involves low-level care inten-
sity (light-gray diamonds) across most countries. To sum, our results suggest that 
women’s CareLE is both longer and more intense than men’s CareLE.

Shifting back to Fig. 3, there are notable variations across countries in the CareLE 
composition by intensity levels. We focus on differences in CareLE for women 
across countries for brevity, but results are similar for men.3 The countries with the 

Fig. 3   Total Care Life Expectancy at age 15 by level of caregiving (proportions). Note AT Austria, BE 
Belgium, CH Switzerland, CZ Czech Republic, DE Germany, DK Denmark, EE Estonia, ES Spain, FI 
Finland, FR France, GB United Kingdom, GR Greece, HU Hungary, IE Ireland, LU Luxembourg, NL 
Netherlands, NO Norway, PL Poland, PT Portugal, SE Sweden, SI Slovenia, SK Slovakia, UA Ukraine. 
High = daily or several times a week; Medium = about once a week or several times a month; Low = once 
a month or less. 100% = total Care Life Expectancy at age 15. Source ESS2

3  While the patterns for men in Fig. 3 largely parallel those for women, it is important to note that men 
in Nordic countries are expected to spend more years in a high-level caregiving role than men in South-
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lowest proportion of high-level caregiving have some of the highest total Care Life 
Expectancies: Denmark, Sweden, Norway, and Finland. This pattern suggests that 
women’s caregiving life in these countries is longer, but a smaller proportion of care 
life is intense relative to women in other countries. In contrast, Portugal, Greece, 
and Luxemburg have the highest proportions of high-level care. However, these 
countries had some of the lowest total CareLE. Meaning that women in these coun-
tries have a shorter duration of caregiving life, but one composed of more intense 
care. This pattern echoes past research that finds an inverse relationship between the 
occurrence and intensity of caregiving across Europe (e.g., Albertini et al. 2007).4 
An exception to this pattern is Ukraine, where women and men have both a higher 
total CareLE as well as a higher proportion of high-level caregiving. Meaning, in 
Ukraine, both women and men are expected to spend more years as caregivers, and 
most of the caregiving will be intense relative to the other countries.

Interestingly, countries with the lowest proportions of intense caregiving (Den-
mark, Sweden, Norway, and Finland) tend to share similar demographic profiles 
(TFRs, age at first birth, life expectancy, HLE, and age-dependency ratios) and care 

Fig. 4   Care Life Expectancy gender gap at age 15 by level of caregiving. Note Gender gap = Women’s 
CareLE—Men’s CareLE. High = daily or several times a week; Medium = about once a week or several 
times a month; Low = once a month or less. AT Austria, BE Belgium, CH Switzerland, CZ Czech Repub-
lic, DE Germany, DK Denmark, EE Estonia, ES Spain, FI Finland, FR France, GB United Kingdom, GR 
Greece, HU Hungary, IE Ireland, LU Luxembourg, NL Netherlands, NO Norway, PL Poland, PT Portu-
gal, SE Sweden, SI Slovenia, SK Slovakia, UA Ukraine. Source ESS2

Footnote 3 (continued)
ern Europe. That is, the proportion of years spent in high-level care work is lower for Nordic men, but 
this is only because they expect to spend many more years as unpaid caregivers.
4  There are several explanations for this pattern related to variations across geography, institutionalized 
familial obligations, values, and co-residence, which shape the frequency and intensity of intergenera-
tional transfers. In the Southern European countries, co-residence is more common, which explains why 
the intensity is high, but the occurrence (i.e., frequency) is lower. For further reading, see Albertini et al. 
(2004).
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regimes (Bettio and Plantenga 2004), while countries at the highest end of the spec-
trum (Portugal, Ukraine, Greece, and Luxembourg) are demographically diverse. 
Portugal and Greece have “classic” population aging characteristics (e.g., very low 
fertility, postponement of fertility, high life expectancy, high healthy life expectancy, 
and high old-age-dependency ratio); Ukraine is characterized by very low TFRs, 
early fertility timing, lower life expectancies, lower old-age-dependency ratios, and 
lower healthy life expectancies; and Luxembourg is characterized with high TFRs 
and delayed fertility, and low age-dependency but medium life expectancy and 
healthy life expectancy.

Also, while Greece and Portugal share similar welfare and care regimes (Bettio 
and Plantenga 2004; Gal 2010), wherein caregiving responsibilities are delegated 
to the family, Luxembourg is characterized by a conservative welfare regime (Bam-
bra 2007), wherein caregiving responsibilities are assigned to families, but are 
somewhat supported by the state (Bettio and Plantenga 2004), similar to Belgium, 
France, Switzerland, Austria, and Germany which have lower proportions of high-
level care. Finally, Ukraine moderately resembles a conservative regime (Fenger 
2007). Thus, we see some evidence that women in countries with less state sup-
port will spend more years in high-level caregiving. However, other sets of countries 
that share similar welfare and care regimes do not necessarily share similar CareLE, 
which suggests that although care regimes are vital for understanding cross-national 
differences in caregiving levels, demographic characteristics, and care regimes are 
intertwined in a way that generates a continuous and diverse spectrum of the dura-
tion of caregiving life across countries.5 CareLE is a measure that encompasses this 
complexity to make the burden of care across populations comparable.

Conclusion

Population aging has introduced challenges to societies as the share of the popu-
lation that will require resources has grown and continues to grow, whereas the 
share of the population that can provide these resources has declined and continues 
to decline. A focus on the financial burdens of population aging has overshadowed 
other resource burdens, particularly the burden of unpaid care work. This is in spite 
of the implications unpaid care work has for a myriad of aging-related topics, such 
as reforms in pensions, retirement age, and old-age entitlements policies. Moreover, 
the gendered nature of unpaid care work has meant that women’s work has dispro-
portionately gone unnoticed in the population aging debate. Studies in the US and 
Europe show that despite a gradual increase in the number of expected years women 
spend in the labor market, they still spend fewer years in paid work than men (Dudel 
and Myrskylä 2017; Loichinger and Weber 2016). At the same time, to deal with 
the increasing burden of old-age entitlements, there has been debate as to whether 
working life in general and women’s working life in particular should be increased 

5  Online Resource 1 shows sensitivity analysis using a different cut-off for high-, medium, and low-level 
caregiving. The cross-national and gender patterns are robust.
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(Bettio et  al. 2012). However, this suggestion conflicts with the expectations that 
women will provide unpaid care work continually over the life course (Glaser et al. 
2013). In this context, we bring unpaid care work to the center of the dialog on 
population aging by generating a benchmark population measure of the burden of 
care across adulthood.

Unpaid care work is vital for understanding population aging because it is shaped 
by complex and countervailing demographic determinants. Longevity and fertility 
influence the length of “shared lives” during which individuals might provide care 
to family members. Morbidity influences both who requires caregiving and who is 
able to provide care. We introduce Care Life Expectancy, a novel metric that encom-
passes this demographic complexity by accounting for care provided across the life 
cycle while also providing an intuitive summary of the burden of unpaid care work 
in a population. The measure, an application of the Sullivan method, provides the 
number of years and proportion of adult life that women and men spend in an unpaid 
caregiving role. Moreover, this approach allows differentiation between varying 
levels of caregiving, making this measure a useful tool to compare caregiving bur-
dens across populations. We demonstrate this utility by measuring and comparing 
CareLE for women and men across 23 European countries.

Our results show that at age 15, women and men in our sample countries are 
expected to be in an unpaid caregiving role for over half of their remaining adult life. 
We also find that men lag behind in caregiving across most countries. Using the low-
est threshold and averaging across all countries, we find that women are expected to 
spend 6 additional years as caregivers as compared to men. For women in most of 
the countries, over half of caregiving years will involve high-level caregiving for a 
family member, i.e., daily or several times a week. For men in most of the countries, 
high-level care constitutes less than half of their total caregiving life, but they are 
expected to spend more years in low-level caregiving. Taken together, our results 
indicate that unpaid care work is a prominent role in people’s adult life, and more so 
for women.

Our results also demonstrate that while total duration of caregiving life does not 
differ dramatically across a majority of countries, there is considerable variation in 
the proportion of caregiving life composed of high-level caregiving. Compared to 
other countries in the sample, Nordic countries with generous welfare regimes, more 
egalitarian gender ideologies, and similar demographic regimes stood out as hav-
ing caregiving lives that are longer but composed of a smaller proportion of intense 
care, as well as the smallest gender gap in caregiving life. In contrast, the duration 
of caregiving life was lower in absolute years and as a proportion of remaining life 
in Southern European countries, and some Central and Eastern European countries, 
but it was composed of higher proportions of intense caregiving. However, these 
countries are demographically diverse, which underscores the intertwined role of 
social contexts and demographic processes.

Our study has several limitations. First, the measurement of the duration of 
caregiving life is sensitive to the care measures we use. The questions used here 
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to measure unpaid care work are encompassing, allowing us to conceptualize 
unpaid work consistently over the life cycle, which are useful for the study’s 
goal of capturing care as a role. However, our measure of high-level caregiving 
likely underestimates the gender gap in intense Care Life Expectancy. The cur-
rent measure assigns a similar high-level intensity role to women and men who 
provided care within their households, which overlooks women’s added time 
investment in family work within households (Addati 2018; Craig and Mul-
lan 2011). Moreover, the current measure does not account for people’s multi-
ple caregiving roles, which are more likely to affect women. This limitation is 
inherent in the conceptualization of care as a role instead of time investment. 
Our findings that women in most countries spent at least five years more than 
men in a caregiving role that involved intense caregiving already demonstrate a 
substantial gender gap. Even with the lowest intensity and most generous defi-
nition of care work, a gender gap in care work exists. Meaning, accounting for 
our underestimation of care work would lead to a more profound gender gap in 
each of these measures.

Additionally, our care measures do not distinguish types of care given, mean-
ing we cannot apportion the total Care Life Expectancy into the number of years 
spent in different types of care, e.g., years spent in childcare or elderly care. Other 
studies offer insight into the ebbs of flows of various types of caregiving over 
the life cycle (e.g., Patterson and Margolis 2019). Breaking down the number 
of years spent in each form of care will be an additional step towards a greater 
understanding of the implications of population aging and the consequences 
of specific formal care services for unpaid care obligations over the life course. 
Unfortunately, most large scale, nationally representative surveys do not measure 
unpaid care work or do not measure it consistently or holistically, hindering com-
parisons across surveys and over time. Our estimates show that being a caregiver 
is a prominent role that spans more than half of women’s and men’s adult life, 
underlining the need to measure unpaid care in nationally representative surveys.

Care Life Expectancy also offers opportunities for future research beyond the 
scope of the current analysis. For example, our estimates are averages that do not 
measure heterogeneity among women and men within the same country. Explor-
ing CareLE in the context of stratified life course patterns by education, race, and 
class (Geruso 2012; Montez et  al. 2014; Warner and Brown 2011) will provide 
further insight into the unequal consequences of population aging.

Furthermore, the COVID-19 pandemic is still unfolding during the preparation 
of this manuscript, and it is unclear to what extent the pandemic has impacted 
birth rates, mortality schedules, i.e., age-specific mortality rates, and migration 
patterns. It is reasonable to assume that COVID-19 will impact the mortality 
rate at older ages, especially in countries that have been heavily impacted by the 
pandemic. Moreover, the pandemic has affected the ability of family members to 
provide care, especially to older adults and grandchildren who live in separate 
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households. These shifts may result in less caregiving, i.e., lower care life expec-
tancies than documented in the current analysis. On the other hand, during the 
pandemic, more people are providing daily caregiving to those in their house-
holds, especially to children. Thus, the age-specific proportions of providing 
daily care might increase dramatically in middle-adulthood, which could translate 
to higher care life expectancies. As data become available, future studies should 
compare post-pandemic CareLE estimates to the benchmark estimates presented 
here to uncover the effects of COVID-19 on the duration of caregiving life.

Overall, our research makes several contributions. Our study extends the work 
of other scholars that have used the Sullivan method to summarize other life course 
states, activities and roles, such as health, work and time in a familial role, as life 
expectancies (Crimmins and Saito 2001; Dudel and Myrskylä 2017; Loichinger and 
Weber 2016; Margolis and Wright 2017; Watkins et al. 1987). We also extend demo-
graphic work beyond enumerating potential unpaid care providers (e.g., Murphy 
et al. 2006) to measuring the amount of unpaid care work people are actively pro-
viding throughout their lives amidst population aging. We extend current research, 
which often focuses on a single-life stage or a single form of care (for exception see 
Patterson and Margolis 2019), and we are the first to summarize caregiving across 
adulthood as a parsimonious metric.

Our findings also bring to light the centrality, constancy, and cumulative mag-
nitude of unpaid care work in people’s lives, as well as the large gender gap in this 
work over the life cycle and across countries in a single intuitive measure. In a con-
text of increasing longevity, where scholars seek to understand how people spend 
their longer lives, focusing on unpaid caregiving roles is instrumental to our under-
standing of gender inequality across and within populations. As we show here, in 
the first estimated benchmarks, demographic techniques can be used to enhance our 
understanding of the gendered implications of population aging, particularly as they 
relate to policy research and public debate.

Appendix

See Tables 3 and 4.
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