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Introduction

Unprecedented gains in life expectancy have, for decades, raised questions about indi-
viduals’ health during the additional years they are expected to live (Crimmins, 1984;
Robine et al., 2009). Evidence regarding whether life expectancy improvements are
matched by better health outcomes remains mixed (Vaupel, 2010). Nevertheless, pop-
ulation ageing necessitates an understanding of the needs of older individuals, which
are particularly relevant for policymakers in charge of guaranteeing the sustainability
of healthcare and social care systems, challenged by expected increasing care demands
and persistent limited resources for care provision (Khan et al., 2024). In a scenario

©The Author(s) 2026. Open Access This article is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International

License, which permits any non-commercial use, sharing, distribution and reproduction in any medium or format, as long as you give appropriate

credit to the original author(s) and the source, provide a link to the Creative Commons licence, and indicate if you modified the licensed material.

You do not have permission under this licence to share adapted material derived from this article or parts of it. The images or other third party

material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the material. If material

. is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory regulation or exceeds the permitted

@ SP rin ger uset,)you wic\il need to obtain permission directly from the copyright holder. To view a copy of this licence, visit http://creativecommons.org/licens

— es/by-nc-nd/4.0/.


http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.1186/s41118-025-00279-8
http://orcid.org/0000-0002-2722-6590
http://orcid.org/0000-0002-3957-9553
http://orcid.org/0000-0002-7072-8465
http://orcid.org/0000-0002-8598-4875
http://crossmark.crossref.org/dialog/?doi=10.1186/s41118-025-00279-8&domain=pdf&date_stamp=2026-1-12

Calderén-Jaramillo et al. Genus (2026) 82:1 Page 2 of 21

of increasing (multi)morbidity, which does not always imply disability, nor social care
needs, healthy life expectancy indicators can be refined by jointly accounting for health-
care and social care needs. Furthermore, previous research has emphasised persistent
differences in healthy life expectancy across countries and between men and women
(Zheng & Canudas-Romo, 2024). This variability, driven by structural indicators related
to countries’ development and gender differences, might in turn lead to diverse popu-
lations’ ageing care needs, which is a sign of the varied consequences that mortality
trends, multimorbidity, and disability have on individuals.

Through comparisons of five Ibero-American countries, this study measures the Years
of Life Expectancy with Care Needs (YLCN) that men and women are expected to live
in different states, which account at the same time for healthcare needs, measured as
experience chronic conditions, and social care needs, operationalized as limitations
for performing Basic Activities of Daily Living (ADL) or/and Instrumental Activities
of Daily Living (IADL). This cross-county comparative analysis aims to emphasise the
diverse needs of older adults and their gendered differences resulting from scenarios
that, despite sharing a common history during the 20th and 21st centuries, have faced
differential transformations explained by their demographic, epidemiological, and health
trends.

Why measure years of life expectancy with and without care needs?

Empirical studies have attempted to determine whether current mortality tendencies
are aligned with morbidity patterns described by one of the following three hypothe-
ses: ‘failure of success’ (Gruenberg, 1977), ‘compression of morbidity’ (Fries, 2002), and
the ‘dynamic equilibrium’ (Manton, 1982). Nevertheless, this is still an open debate,
because evidence remains mixed (Vaupel, 2010) and conclusions about whether morbid-
ity is compressing or expanding vary by country, gender, cohort, and period of analysis.
Therefore, in recent decades, research about the consequences of increasing life expec-
tancy on individuals’ lives has shifted the focus from lifespan to healthspan (Olshansky,
2018), by moving from exclusively analysing mortality to complementing it with mea-
sures of individuals’ well-being, usually through estimations of healthy life expectancy
(Saito et al., 2014).

There are different approaches to measuring healthy life expectancy, which depend
on the definition of health used. For instance, it has referred to years of life expectancy
lived in good self-rated health, active life expectancy, or disability-free life expectancy
(based on certain physical/mental functions) (Beltrdn-Sanchez et al., 2015), or through
the healthy life expectancy measure that is based on the Global Activity Limitation
Indicator/Index, known as GALI (Van Oyen et al., 2018). Furthermore, it has also been
measured by the absence of specific chronic conditions (Bramajo et al., 2024). These
indicators estimate how life expectancy is affected by mortality alongside healthy and
unhealthy states.

However, among their limitations are that they usually have a unidimensional defini-
tion of health (either self-perceived, focused on chronic conditions, or functional limita-
tions). There are few studies combining different dimensions of well-being (Saito et al.,
2014), because they tend to focus exclusively on health indicators. Moreover, when they
do focus on functioning measured through Basic Activities of Daily Living (ADL), which
are mainly self-care tasks (Katz et al., 1970), they tend to dismiss the broader spectrum
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of dependency or social care needs by excluding Instrumental Activities of Daily Liv-
ing (IADL), which refer to individuals’ independence (Lawton & Brody, 1969). There-
fore, these measures do not capture care needs comprehensively because they neglect
the social care needs that might emerge as consequences of health issues. Neverthe-
less, this is a critical realm of the challenges posed by ageing populations, especially
where resources aren't just needed for dealing with the symptoms of chronic conditions
(healthcare) but are also necessary to respond to the consequences that these health
issues might have on individuals’ independence (social care) (Ouwens et al., 2005; War-
ner et al., 2011).

In this line, recent literature highlights the importance of understanding chronic
conditions and multimorbidity in a nuanced manner by estimating, through multistate
models, the life expectancies of individuals experiencing healthy and unhealthy states
alongside disability (Lam et al., 2023; Shen & Payne, 2023). These studies measured dis-
ability as facing limitations in performing ADL. Building upon this work, in this study,
we expanded the notion of disability to social care needs, which has been defined by pre-
vious research as facing limitations for ADL and IADL (Vlachantoni, 2019; Vlachantoni
et al., 2011). While ADL refers to basic tasks that individuals need to perform for living,
like eating, bathing, and getting in or out the bed, IADL are related to tasks that are not
basic but needed for living an independent life, for instance, buying groceries, handling
money, or taking medications.

Here, this measure of social care needs is combined with healthcare needs, which are
operationalised through (multi)morbidity indicators. Based on previous literature, we
define having one chronic condition as morbidity and having more than one chronic
condition as multimorbidity (Calderén-Larrafnaga et al., 2017). The combination of the
measures of healthcare needs and social care needs was used to create different states
accounting for not having chronic conditions nor social care needs (life expectancy with-
out care needs), and states with care needs, including healthcare needs (morbidity and
multimorbidity) and social care needs (facing limitations to perform ADL and IADL).
By including social care needs and not only healthcare needs, we acknowledge that the
consequences of increasing life expectancies are related to the debate about multimor-
bidity’s compression or expansion, but also to the repercussions that the experience of
chronic conditions might have on populations’ needs for social care, especially when it
comes to policy making and thinking about challenges posed by population ageing. Fur-
thermore, this measure is sensitive to the fact that the effect of morbidity and multimor-
bidity on individuals’ social care needs might vary due to the specific chronic conditions
faced and the healthcare systems’ responses to their symptoms and outcomes, which
highlights that (multi)morbidity does not necessarily translate into social care needs
(Cezard et al., 2021; Spiers, 2019).

In this context, previous studies have suggested that when the analyses focus on dis-
ability indicators (measured through ADL), the compression of morbidity seems to be
an appropriate hypothesis. However, when the focus shifts to health status and the pres-
ence of chronic conditions, findings tend to align more with the hypothesis of morbid-
ity expansion (Tesch-Romer & Wahl, 2016). Therefore, when studying the relationship
between morbidity and mortality, it is essential to consider the comprehensive impacts
of (multi)morbidity on individuals’ lives, incorporating the implications that multimor-
bidity may or may not have on their daily lives, especially regarding social care needs.
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At the same time, we account for the fact that advancements in medical technology, the
success of preventive healthcare systems, and the promotion of healthy behaviours may
have improved the health outcomes of individuals with chronic conditions, thereby miti-
gating their adverse effects on disability and life quality (Head et al., 2021).

Varying years of life expectancy with care needs by country and gender
Results on the expansion and the compression of multimorbidity might be attributed
to several factors, including demographic trends, individuals’ conditions and trajecto-
ries, and countries’ specific pathways within the epidemiological and health transitions.
In this context, the healthy life expectancy literature has shown variations by country,
cohorts, and subpopulations (Saito et al., 2014). These differentials are often explained
by the theories of the demographic transition in conjunction with the epidemiological
transition, attributing life expectancy increases to shifts in causes of death, where deaths
from infectious diseases are progressively replaced by those from non-communicable
and chronic diseases (Omran, 1998). However, critics of these frameworks argue that
not all populations or subpopulations have experienced mortality declines in the same
way or at the same pace (Alvarez et al., 2020; Calazans & Queiroz, 2020) and that the
dichotomy between chronic conditions and infectious disease does not hold in practice,
as these two types of diseases are related to each other in a complex way (Mercer, 2018).
Furthermore, evidence from Latin America has emphasised that the epidemiological
transition should be understood as part of a broader process affected by health deter-
minants, including individual characteristics and behaviours (Frenk et al., 1991). These
dynamics suppose varying consequences across countries, especially in middle- and
lower-income countries, as well as across regions within the same country that might
have experienced the transition differently (Borges, 2017; Gomez-Dantés et al., 2016).
For this analysis, we studied mortality, healthcare, and social care needs in the older
population (60+) of Brazil, Colombia, Mexico, Portugal, and Spain in 2015. Two Euro-
pean countries and three Latin American countries were selected as representatives of
the Iberoamerican region. While Spain and Portugal can be fitted into Omran’s “West-
ern model, the experience of Brazil, Colombia, and Mexico diverge from this traditional
model, resulting in a mixed-morbidity scenario and an epidemiological polarization
characterized by: (i) stage overlapping, (ii) counter-transitions, and (iii) prolonged tran-
sitions with the coexistence of mortality rates caused by infectious diseases and the
increase of mortality due to chronic conditions. Hence, these Latin American coun-
tries have faced simultaneously different stages of the epidemiological transition, in
some periods they have counter-transitioned to a previous stage, and for decades have
remained in a stage where infectious diseases still play an important role, even though
they coexist with increasing shares of chronic conditions. Additionally, this mix of mor-
tality causes varies widely between regions and segments of populations within the same
country, driven, for example, by social or racial stratification (Frenk et al., 1991; Macinko
et al, 2019; Palloni & McEniry, 2007). A comparative analysis of these countries
explores how these diverse pathways shape ageing populations’ health and social care
needs. However, most studies on social care needs have focused on comparisons within
regions with similar care regimes or exclusively on high-income countries. Despite a
shared history among Ibero-American countries, demographic analyses rarely include
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comparisons between them, and few studies bridge countries from the Global North and
South (Alvarez et al., 2020; Rueda-Salazar et al., 2021).

Moreover, besides these regional disparities, gender inequality in life expectancy and
healthy life expectancy indicators has also been broadly reported and is commonly
described through the male-female health-survival paradox (Zarulli et al., 2018). Expla-
nations of this paradox refer to the interaction between biological and sociological fac-
tors. On the one hand, biological mechanisms are related to hormonal, autoimmune,
and genetic explanations; on the other, sociological factors are mainly attributed to dif-
ferences in risk behaviours (Lindahl-Jacobsen et al., 2013). While women consistently
live on average longer than men—a pattern observed in nearly all countries (Austad,
2006)—the size of the gender gap varies across countries and changes over time. Addi-
tionally, this higher women’s life expectancy is generally accompanied by their longer
lives in poorer health states compared to men (Oksuzyan et al., 2010). However, this out-
come may vary depending on overall life expectancy and the size of the gender gap. Pre-
vious analyses showed that these differences are shaped by both survival inequalities and
disparities in the experience of disabilities (Van Oyen et al.,, 2013), as well as the fact that
there are differences regarding mortality and its consequences on healthcare and social
care needs after age 60 + are explained by gender (Coppola et al., 2022; Oksuzyan et al.,
2010). Moreover, other studies have highlighted women facing higher chances of need-
ing social care (Pickard et al., 2007; Uccheddu et al., 2019).

Nevertheless, there is limited knowledge of how the health-survival paradox behaves
when applying a multidimensional framework incorporating (multi)morbidity alongside
social care needs—an aspect that forms part of our study objective. Additionally, com-
parisons of countries that have experienced different pathways and paces during their
epidemiological transitions offer a unique opportunity to explore variationsin mortal-
ity, morbidity, and limitations patterns, and how this gender gap referring to healthcare
and social care needs varies between regions. Therefore, this study aims to explore the
behaviour of healthcare and social care needs among five Ibero-American countries in
three ways. First, by estimating the Years of Life Expectancy with Care Needs (YLCN)
that individuals are expected to live with multimorbidity and limitations for perform-
ing ADL and IADL after age 60; second, by conducting cross-country comparisons of
the YLCN, along with examining gender differences in these indicators; and thirdly, by
decomposing the gender gaps in the life expectancy without care needs after age 60 into

the effects of different (multi)morbidity and social care states.

Methods

Study design

This study employs a cross-sectional analysis to compare healthcare needs (measured as
multimorbidity), social care needs (measured through the experience of limitations), and
mortality across five countries. To achieve this, the study integrates indicators of chronic
conditions and limitations in performing ADL and IADL as proxies for healthcare and
social care needs, with mortality measures, to estimate Years of Life Expectancy with
Care Needs (YLCN). The methodological approach involves three sequential steps: First,
the prevalence of chronic conditions and limitations is estimated using weighted sam-
ples. Second, the Sullivan's method (1971)is applied to estimate the YLCN by combin-
ing states of healthcare and social care needs through the weighted prevalence in each
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state. Finally, a stepwise decomposition is used to analyse the gender gap in life expec-
tancy without healthcare and social care needs at age 60, measuring the contribution
of different states to this gap. Five states are considered based on the combination of
healthcare and social care needs: (A) O chronic condition without social care needs; (B)
1 chronic condition without social care needs; (C) 0 or 1 chronic condition with social
care needs; (D) 2+ chronic conditions without social care needs; and, (E) 2 + chronic
conditions with social care needs (see the measures section for more details). The results
are disaggregated by country, gender, and age group. The measures here provided are
based on period data, which supposes several limitations, widely recognised by litera-
ture (Barendregt et al., 1997): first, it assumes that the observed prevalence and mor-
tality rates are going to remain the same in the future; second, we assume a stationary
population. Despite these limitations, Sullivan’s method is useful for comparing differ-
ent populations at a specific moment, especially when longitudinal data isn’t available.
Furthermore, among their main qualities is that this method allows using different states
and shares the properties of life expectancy indicators by accounting for populations’
age structures.

Data

Data used to estimate the prevalence of healthcare and social care needs came from four
surveys conducted in five Ibero-American countries: ELSI (Brazil), MHAS (Mexico),
SABE (Colombia), and SHARE (Portugal and Spain). These surveys share similar objec-
tives, designs, and questions (see Table 1 for more details). The analysis focused on data
collected in 2015, a year in which all the surveys used were conducted. Although more
recent data (2020-2021) were available for all countries, except Colombia, they were
excluded due to attrition and selection bias resulting from the data collection challenges
during the COVID-19 pandemic, affecting sample size and prevalence estimations, espe-
cially in Brazil and Portugal. The prevalence estimated for each one of the analysed states
was weighted by using survey-specific sample weights based on their survey designs.
Mortality data, specifically the mortality rates (mx), came from the Human Mortality
Database (HMD) for the European countries and from official national statistics for Bra-
zil (IBGE), Colombia (DANE), and Mexico (CONAPO), which published lifetables for
2015. While debates about the quality of Latin American mortality data persist, the offi-
cial statistics of these countries have improved over the past decades, resulting in more
reliable mortality registries and curated life tables (Gonzaga et al., 2018).

Measures

In this study, healthcare needs are defined as ever having been diagnosed by a doctor
with one or more of the following chronic conditions: heart attack, high blood pressure,
stroke or cerebral vascular disease, diabetes, chronic lung diseases, cancer, arthritis, or
rheumatism; here morbidity was interpreted as having one chronic condition mean-
while, multimorbidity referred to reporting two or more chronic conditions. Social care
needs were operationalised as experiencing at least one limitation in performing ADL
or IADL. These limitations include dressing, bathing, eating, getting in or out of bed,
using the toilet, shopping for groceries, taking medications, or managing money (see
Table S1 and Table S2 in the supplementary materials for further details about the prev-
alence of chronic conditions and limitations). The chronic conditions and limitations
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Surveys’  Country Period Design Participants’ Sampling Repre-
name characteristics senta-
tiveness
Estudo Brazil 2015-2016 Longitudinal Community-dwell- Based on National
Longitu- (Wave 1) ing adults aged 50  selection stages
dinal da 2019-2021 years or older that combined
Saude dos (Wave 2) stratification
Idosos of primary
(ELS). sampling units
(municipalities),
census tracts,
and households
Estudio Colombia 2015 Cross-sectional Community-dwell- Sampling based National
Nacional ing adults aged 60 on multiple
de Salud, years or older stages based
Bienestary on clusters and
Enve- strata for rural
jecimiento and urban areas
(SABE)
Mexican Mexico 2001 Longitudinal Community-dwell- Sample in all National
Health (Baseline) ing adults aged 50  the states of
and Aging 2003 years or olderand  the country
Study 2012 their spouses/part- including urban
(MHAS) 2015 ners, regardless of  and rural areas,
20182021 their age over-sample in
households in
the six states
that account
for 40% of all
migrants to
the US
Survey of  Spain 2004-2006 Longitudinal Community-dwell- Participants are  National
Health, Portugal (Wave 1) ing adults aged 50 selected if they and
Aging and and 25 other  2006-2010 years or olderand  have their requ- regional
Retire- European (Wave 2) their spouses/part- lar domicilein ~ for the
mentin countries, 2008-2011 ners, regardless of  the respective  included
Europe and Israel (Wave 3) their age SHARE country.  Euro-
(SHARE) 2011-2012 In wave 1 all pean
(Wave 4) household countries
2013 members born
(Wave 5) 1954 or earlier
2015 (Wave were eligible
6) for an interview,
2017-2018 from the
(Wave 7) second wave
2019-2020 sample refresh-
(Wave 8) ment was done

in all but the
third wave

were selected based on their availability in all the analysed surveys (see Table S3 in the

supplementary materials for further information). To measure social care needs, har-

monisation and reclassification processes were necessary to create a dummy variable in

the Latin American countries, which provided different response options; further details

can be found in Table S4 in the supplementary materials.

Years of Life Expectancy with Care Needs (YLCN) at age 60 were calculated for each

state using the Sullivan method (1971). To achieve this, prevalence rates were esti-

mated by decennial age groups (60—80+), gender, and country and weighted according

to the survey designs. Decennial abridged lifetables were used to account for mortality.
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Different cut-off points for the last age group were tested before deciding to keep it
open-ended after age 80. In previous analysis, we tested 85+and 90+. However, given
small sample sizes in the surveys used for this final age group, the prevalences for Sulli-
van’s method and the decomposition results were highly variable, especially in the Latin
American countries, therefore we decided to set the same cutting point for all the anal-
ysed countries, which enhanced comparability but in turn might imply an underestima-
tion of life expectancy after age 60 among the European countries.

The 10-year abridged lifetables were built from single-year lifetables for each coun-
try. We also tried to use estimates based on 5-year age groups, but due to the division
of states by gender and age groups, the sample sizes in some countries, like Portugal,
were too small, resulting in significant variability in prevalence estimates. The Sullivan
Method was used as follows: using the mortality rates from the life tables and the preva-
lence rates from the surveys, we estimated YLCN by calculating the remaining average
years individuals are expected to live at age 60 and the number of years expected to be
lived in each state based on the prevalence. Specifically, we summed the person-years
lived between age x and x+n (Lx), multiplied them by the prevalence of the specific
state, and divided by the number of survivors at the corresponding age (Ix). Confidence
intervals for these measures were estimated following the approach proposed by Hauet
(2001).

After this, we decomposed the gender gap in life expectancy without care needs (state
A: no chronic condition without social care needs) at age 60 by different states using
a stepwise approach. To do so, we used an adapted version of the approach previously
introduced by Van Raalte and Nepomuceno (2020) for decomposing healthy life expec-
tancy. While these authors focused on two states (healthy and unhealthy), our analysis
incorporated the five previously mentioned states by considering life expectancy at age
60 with and without care needs, which implies to estimating life expectancy at age 60
using Sullivan’s method and subtracting from the remaining life expectancy at age 60 the
average years expected to be lived in all states with care needs (B, C, D, E). The stepwise
method allows for the decomposition of differences without assuming continuity in the
dimension being decomposed (gender). While it is commonly used to compare differ-
ences in life expectancy within a population at two time points, it can also be applied to
compare different populations or subpopulations, like men and women. Although Van
Raalte and Nepomuceno (2020) showed that this decomposition could also be done by
using Horiuchi et al’s (2008) method instead, we found the results to be similar. How-
ever, the stepwise doesn’t assume continuity in the dimension being decomposed, which
is reasonable when decomposing differences between time, but not between genders.
Confidence intervals of the decomposition could be estimated using the Monte Carlo
approach or using bootstrap methods. However, given that prevalences were estimated
with weighted samples and that these surveys have very different designs, the Monte
Carlo approach was more convenient. Previous research has shown that, in any case,
these methods lead to very similar results (Hendi, 2023). All analyses were conducted
using R statistical software (version 4.3.2). The DemoTools and DemoDecompose pack-
ages were used to transform single-year life tables into abridged ones and to decompose
the gender gap. Further details are provided in the supplementary materials—Method-
ological details.
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Results

Our results are presented in the order defined by our methodological approach. First, we
show the state-specific prevalence rates used to calculate the Years of Life Expectancy
with Care Needs (YLCN), followed by the estimation of the YLCN at age 60, along with
the percentage of total remaining years. Finally, we present the results of decomposing
the gender gap in years of life expectancy without care needs (YL without CN), defined
as living without a chronic condition and without social care needs—State A, across the
other states. All results are presented by country and disaggregated by age group, gen-
der, and state, alongside confidence intervals for the results of the Sullivan method and
the stepwise decomposition. Information about the percentual distribution of the non-
weighted sample by gender and age group can be found in Table 2. Across all analysed
countries, a higher proportion of women than men was surveyed. Additionally, most
of the sample is concentrated in the youngest age group (60 to 69 years), ranging from
38.06% for Spanish women to 59.01% for Brazilian men. It is worth mentioning the dif-
ferences in the sample distribution by age group between the Latin American and Euro-
pean countries. In the former, the 80 + age group constitutes less than 15% of the sample,
whereas in the latter, the percentage is notably higher, reaching the highest proportion
among Spanish women (29.60%).

Figure 1 presents the prevalence of the five analysed states by age and gender. In gen-
eral, all the countries followed similar patterns despite differences in levels. The young-
est age group (60-69 years) shows a higher prevalence of individuals in states without
any chronic condition or 1 chronic condition without social care needs (states A and B).
However, as age increases, the prevalence of these states decreases, while other states—
particularly those involving 2+ chronic conditions with or without social care needs
(states D and E)—become more prominent. In general, women and men follow similar
patterns within each country. However, the prevalence of states D and E is consistently
higher among women across all age groups. Brazilian women have the highest preva-
lence in these states, reaching 49.00% in the youngest age group and 56.60% in the old-
est. In contrast, the prevalence of these states together is notably lower among Mexican
and Colombian men. State C (none or one chronic condition and social care needs) con-
sistently shows the lowest prevalence, especially among the younger age groups, ranging
from 2.52% among Spanish men aged 60-69 years to 31.48% among Portuguese women
aged 80+.

Based on these prevalence rates and corresponding mortality measures, YLCN were
estimated. Mortality behaviour was generally consistent across countries (see Fig. S1
in the supplementary materials for further details), showing lower mortality rates for
women compared to men. As expected, Latin American countries exhibited higher mor-
tality rates at younger ages, with a more pronounced gender gap in mortality. Colombia
is the country with the widest gender gap. In Latin American countries, these differences
tend to diminish after age 40, displaying a similar result of a narrowing gender gap in
mortality; in European countries, the gap starts to increase after age 50 and is driven by
men’s higher mortality.

Figure 2 presents the partition of life expectancy across the different analysed states,
while Fig. 3 shows them as a percentage of the life expectancy at age 60. In order to
test the significance of these differences, confidence intervals were estimated for the life
expectancies by state (Saito et al., 2014), these estimations are presented in Table 3. The
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highest life expectancy at age 60 was observed among Spanish women (27.32 years),
whereas the lowest was recorded for Brazilian men (20.09 years). As anticipated, women
in all analysed countries have a higher life expectancy after age 60 than men, with the
biggest gender gap in life expectancy observed in Spain (4.45) and the smallest in Mexico
(1.58). Moreover, women are expected to live, on average, more years than men after age
60 in states implying multimorbidity-related states (2 + chronic conditions), regardless
of whether they require social care (states D and E). However, these results were only
statistically significant for Colombia. Additionally, women are expected to spend more
years with social care needs, either with one or without 2 + chronic conditions (combin-
ing states C and E). These remained consistent when analysing the percentage of YLCN
by each included state, as shown in Fig. 3.

Comparisons between countries become more direct when considering the percent-
age of YLCN by state. For instance, Brazilian and Colombian women are expected to
live more than half of their life expectancy at age 60 in states with healthcare needs
(respectively 53.70% and 50.38% when combining states D and E), while Mexican men
are expected to live about one-quarter of their remaining lives in these states (26,51%).
Additionally, Brazilian (52.66%), Colombian (57.30%), Mexican (61.50%), Portuguese
(56.70%) and Spanish (58.63%) men are expected to live more than half of their remain-
ing life expectancies without multimorbidity and social care needs.

When estimating the confidence intervals for the Years of Life Expectancy with Care
Needs (YLCN) and the Years of Life Expectancy without Care Needs (YL without CN),
we evidenced the lack of statistical significance for some states and countries, proba-
bly resulting from small sample sizes, when partitioning them by gender, age group and
states. Results provided in Table 3 show that there are statistically significant differences
in the YLCN between men and women in all the analysed countries. However, these dif-
ferences between men and women weren’t statistically significant for all the countries
when considering states B, C, D, E, except for Colombian men and women in state D.
Moreover, gender differences of YL without CN (state A) were also significant in the
case of Colombia and Mexico.

Table 4 presents the gender gap, resulting from subtracting the estimated years of
women from those of men, in life expectancy at age 60 and Years of Life expectancy with
and without care needs by state. As anticipated, the gap in life expectancy is always posi-
tive because women are expected to live longer than men across all countries. Moreover,
this gap is always positive when it comes to YLCN because women will live on aver-
age more years than men in states related to healthcare and social care needs. Finally, in
all countries but Spain, women are expected to live fewer years than men without care
needs (state A) because the value of the gap is negative. In Spain, this positive value in
the gap means that men will live more years with care needs than their counterparts.
However, the difference in state A didn’t have statistically significant results for Spain
(see Table 3).

To further analyse these differences, we decomposed the gender gap in years without
healthcare and social care needs (state A) by all the other states (B to D), referring to
years with healthcare and social care needs (see Fig. 4). The decomposition was done
for all the analysed countries, but Spain, where the gender gap was positive. The results
of this decomposition are provided in Fig. 4 and should be interpreted as follows: posi-
tive values (bars above the 0 line) imply a contribution to reducing the gender gap, while
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negative ones (bars below the 0 line) imply an exacerbation of the gender gap. For all the
countries but Brazil, the states D and E (2 + chronic conditions with and without social
care needs) explain why women live fewer years than men without care needs. Even
though these states do play a role, their contributions were smaller when compared to
the other countries, particularly referring to state E in the youngest age group (60-69
years).

We also tested the significance of these results by estimating confidence intervals using
the Monte Carlo approach (Hendi, 2023). In general, the contributions of each state
were statistically significant for explaining the gender gap by age group in all countries
(see Table 5). However, it should be noted that confidence intervals overlapped between
those aged 70 to 79 and 80 + in Mexico for state E.

Discussion

This study provides a nuanced understanding of the consequences of increasing life
expectancy on populations’ healthcare and social care needs in selected Ibero-Ameri-
can countries. Aligned with other studies, we stress the importance of estimating the
average time individuals are expected to live with chronic diseases and different levels
of dependency and disability (Lam et al., 2023; Shen & Payne, 2023). To our knowl-
edge, no previous study has accounted for social care needs, including not only ADL
but also IADL, alongside healthcare needs (by measuring chronic conditions) in their
healthy life expectancy estimations, nor have they decomposed the gender gap in Years
of Life with Care Needs (YLCN). By introducing the indicator of YLCN, our analysis
offered a detailed perspective of how the relationship between multimorbidity and social
care needs should be considered when understanding the consequences of gains in life
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expectancy on healthcare and social care systems, which implies moving beyond debates
about the compression or expansion of morbidity to account simultaneously for health-
care and social care needs.

Our results are consistent with previous evidence that emphasises differences in life
expectancy between European and Latin American countries, explained by the diverse
processes of the epidemiological and health transitions (Frenk et al., 1991). Moreover,
our findings are aligned with the health-survival paradox, which suggests that women’s
longer life expectancies are associated with more years in states characterised by multi-
morbidity (Oksuzyan et al., 2010). A robust body of literature compares the gender gap
in longevity between different countries (Austad, 2006; Oksuzyan et al., 2010). Never-
theless, our results underscore the importance of considering healthcare and social care
needs when assessing the consequences of ageing. One of our main contributions is
to show that healthcare needs and social care needs aren’t always faced by older indi-
viduals. Additionally, we emphasise that after age 60, individuals face different states of
healthcare and social care needs, as in general, men will live more than half of their life
expectancies after age 60 in states without care needs, and that this is about a third for
women.

Another key finding comes from the decomposition of the gender gap in life expec-
tancy without care needs. We found that men are expected to live more years than
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women without care needs in all countries but Spain, and that this gap is mainly
explained given that they tend to spend less time with multimorbidity (states E and D),
regardless they were facing limitations or not. Furthermore, our analysis of the gen-
der gap shows that differences in the number of years individuals are expected to live
without care needs are related to different states. A bigger gender gap in life expectancy
without care needs was observed in Latin American countries, as other studies have
shown (Palloni & Pinto-Aguirre, 2011; Van Oyen et al., 2013), probably due to the selec-
tion of men surviving to age 50. Given that before this age, most men’s deaths are due
to violent causes, and that men from a lower economic status are more prone to die by
these causes (Garcia & Aburto, 2019). A selection bias may be taking place, increasing
the years without care needs that men are living when compared to women.

Despite the qualities of the YLCN, which, like other measures based on Sullivan’s
method, allow for comparison across populations by accounting for their age structures,
the usage of this method implies some limitations to our analysis. Firstly, our estima-
tions assume a stationary population; this is a common assumption of period life tables.
However, when estimating YLCN, we are also assuming that the estimated prevalences
of healthcare and social care needs will remain constant over time (Imai & Soneji, 2007).
Secondly, the lack of statistical significance for almost all the gender differences by states,
with the exceptions of Colombia for state A and D, and Mexico for state A, are probably
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Table 4 Differences between women and men in life expectancy at age 60 and years of life
expectancy with and without care needs by state and country

Life Years of life expec- Years of life Years of life expectancy with
expectancy tancy with care needs expectancy care needs by states B, C, D
(states B, C, D and E) without care andE
needs

LE YLCN A B C D E
Brazil 3.59 538 -1.79 0.20 0.57 3.12 1.49
Colombia 2.89 5.17 -228 -0.12 037 330 1.62
Mexico 1.58 4.80 -321 0.35 1.02 149 1.93
Portugal 4.18 6.49 -231 0.04 1.44 1.75 3.26
Spain 445 3.96 0.50 —0.01 0.80 1.04 213

Brazil Colombia Mexico Portugal
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Fig. 4 Relative distribution of the states to estimate life expectancy with and withoutcare needs at age 60, by
country, gender and age group

result from the small sample sizes. Nevertheless, our estimations did show statistically
significant results when comparing the gender differences in the YLCN (when consider-
ing states B to D together) for all the analysed countries.

There are other limitations of our analysis that are beyond the assumptions of Sul-
livan’s method and the uncertainty around our estimations. Compared to official life
expectancy reports, our estimations tend to be slightly higher. This discrepancy arises
from the fact that our last age group of analysis is relatively young (80+) in a scenario of
ageing populations, when many deaths occur after age 80. This limitation likely affected
the estimations for European countries more than the Latin American ones; therefore,
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Table 5 Contributions by state to the gender gap in life expectancy without care needs (state A)
after age 60 by age group and country

Age Country B C D E Mortality
60— Brazil 0.161 0.081 —1.058 0.004 0.225
69 [0.158- [0.079-0.082] [—1.061to—1.055] [0.002-0.005] [0.224-
0.1641] 0.2251]
70— Brazil 0.132 -0.123 —-0.709 -0374 0.184
79 [0.128- [—0.125t0—0.121] [-0.713t0—-0.706] [-0376t0o—0372] [0.183-
0.1351] 0.1841]
80+ Brazil 0.367 —-0.101 -0.153 —0.551 0.123
[0.363- [—0.104t0—0.098] [-0.156t0—0.149] [-0.554t0—0547] [0.123-
03711 0.1241]
60- Colombia —0.01 0.154 — 1491 -0.21 0223
69 [-0.02 [0.150-0.158] [—1.5t0—1482] [-0215t0—-0.206] [0.222-
to—0.0011 0.2251]
70- Colombia 0431 0.133 -0.928 —0422 0.135
79 [0421- [0.126-0.139] [-0938t0—0917] [-043t0o—-0415] [0.134-
04421 0.1371
80+ Colombia 0.333 —-0.224 -0.108 —0.344 0.048
[0.323- [-0234t0—-0213] [-0.119t0—0.098] [-0356t0—0332] [0.047-
0.343] 0.050]
60— Mexico -0.206 -0.131 -0.821 - 0.574 0213
69 [-0212to [-0.134t0—0.127] [-0827t0o—0815] [-0.578to—0570] [0.213-
—0.200] 0214]
70— Mexico 0.139 -0.186 -0614 —0.547 0.121
79 [0.133- [-0.191t0—-0.182] [-0619t0o—-0608] [—0.552t0—0543] [0.121-
0.1451] 0.122]
80+ Mexico 0.100 -0414 0.212 —0.539 0.033
[0.094- [-042t0-0408] [0.207-0.217] [-0545t0—0.533] [0.033-
0.1071] 0.0331]
60- Portugal 0.015 —0.057 - 0672 —0.581 0.254
69 [0.001- [—0.066t0—0.048] [—-0685t0—0658] [—-059t0—0572] [0.252-
0.0291] 0.2561]
70-  Portugal 0.534 0.025 -0.882 -0.763 0.150
79 [0517- [0.013-0.037] [-0896to—0867] [—0.774to—0.752] [0.148-
0.5511] 0.1531]
80+ Portugal 0.384 — 0448 0453 -0.829 0.106
[0.370- [-0463t0—-0432] [0441-0.464] [-0845t0—0.813] [0.103-
0.398] 0.1081]

Confidence intervals are provided in squared brackets

we should be cautious in our conclusions for individuals after age 80+, but we also prob-
ably underestimated the years women spent with care needs. This is one of the chal-
lenges of cross-country comparisons; however, our estimations aimed to show the
differences in the years spent with healthcare and social care needs, and are not precisely
informative of life expectancies for each country.

Another limitation of our analysis is that the data used were collected in 2015. While
more recent information is available for some other countries, we prioritised comparing
these Ibero-American countries. Moreover, although Brazil, Spain, and Portugal have
more recent longitudinal data, much of it was collected during the COVID-19 pandemic,
which might have affected its quality. Regarding data collection, the analysed states were
constructed based on self-reported variables, which may introduce underreporting bias.
This is particularly relevant in Latin American countries, where individuals often face
access barriers to healthcare services and limited resources in the diagnosis and treat-
ment of diseases, which can affect the measurement of morbidity. Despite improvements
in mortality data from Latin American countries, it is also worth mentioning that these
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data may still suffer from under-registration and coverage issues (Gonzaga et al., 2018).
Moreover, the measure of social care needs may be affected by two sources of bias: on
the one hand, underreporting by individuals already receiving help for their limitations
(who may not report them as such); on the other hand, our measure assumes that facing
limitations for performing ADL and IADL implies needing someone’s support for per-
forming the task and, therefore, a need for social care needs, which might not always be
the case. This assumption is particularly relevant in countries where responses to facing
limitations are dichotomous (Mexico, Spain, and Portugal). Finally, our results depended
on the harmonisation process that made comparable data from different surveys. To
achieve this, we included surveys that shared similarities in their design, sample, objec-
tive, and questions, and we decided to work with individuals aged 60 +to ensure com-
parability across all analysed countries. Additionally, we tested different methods for
operationalising our variables of interest and evaluated several alternatives to achieve
consistency in the presented results.

Conclusions

This study demonstrates the value of combining estimations of healthcare and social
care needs to improve our understanding of individuals’ needs, as well as how to
adapt curing and caring services to ageing populations. By estimating YLCN, we dem-
onstrate that healthy life expectancy indicators can be indicative of population health
but not necessarily reflect the care needs that individuals might face. Furthermore, our
results show that having healthcare needs due to the presence of a chronic condition is
not always linked to social care needs and that the health-survival paradox is not only
explained by men’s mortality but also by how they experience chronic conditions and
limitations. Finally, comparisons of the Ibero-American countries contribute to explain-
ing the gender differences and provide useful insights into the specific challenges of age-
ing populations. We know that women are living longer years than men and that these
years are usually lived in poorer health than men. However, the needs that underlie these
unhealthy years entail accounting at the same time for their healthcare and social care
needs.
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