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Abstract
Background Although about 10% of the Latin American population is indigenous, ethnic differences in disability-
free life expectancy (DFLE) and life expectancy with disability (DLE) are unknown.

Objective To estimate disability-free life expectancy and disabled life expectancy among Mapuche (the largest 
indigenous group) and non-indigenous older adults aged 60 years or more in Chile.

Method Disability was measured following a methodology that combines limitations of daily living, cognitive 
impairment and dependence previously validated in Chile. Finally, the DFLE was estimated using Sullivan’s method 
combining life tables by ethnicity and disability proportions from the EDES survey designed for the study of ethnic 
differentials in health and longevity in Chile.

Results Non-Indigenous people have a higher total and Disability-free life expectancy compared to Mapuche people 
at all ages. While at age 60 a Mapuche expects to live 18.9 years, of which 9.4 are disability-free, a non-Indigenous 
expects to live 26.4 years, of which 14 are disability-free. In addition, although the length of life with disability 
increases with age for both populations, Mapuche who survive to age 80 or 90 expect to live 84% and 91% of their 
remaining life with disability, higher proportions compared to non-indigenous people (62.9% and 75%, respectively).

Conclusions This is the first study addressing inequities in DFLE between the Mapuche and non-Indigenous 
population, reflected in lower total life expectancy, lower DFLE and higher DLE in Mapuche compared to the non-
Indigenous population. Our results underscore the need for increased capacity to monitor mortality risks among older 
people, considering ethnic differences.

Keywords Disability-free life expectancy, Ethnicity, Older adults, Chile

Ethnic differences in disability-free life 
expectancy and disabled life expectancy 
in older adults in Chile
Moisés H. Sandoval1*, Marcela E. Alvear Portaccio2* and Cecilia Albala1

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s12877-024-04728-5&domain=pdf&date_stamp=2024-1-30


Page 2 of 9Sandoval et al. BMC Geriatrics          (2024) 24:116 

Introduction
Almost all Latin American countries have benefitted 
from a reduction in mortality level, which translates 
to important gains in life duration for the population. 
This, added to the sustained reduction in fertility levels, 
has contributed to an accelerated process of population 
aging. For example, while in the 1960s a Latin Ameri-
can newborn expected to live for 48.6 years, currently 
expected to live 75.8 years [1]. However, this increase in 
longevity has not benefitted all societies equally. While 
life expectancy at birth is 78 years for both sexes in 
Argentina, in Bolivia it is 68.8 years and Haiti it is less 
than 65 years. In parallel with the increase in life expec-
tancy, the Latin American population has experimented 
a relative increase in the prevalence of chronic illnesses 
and disabilities [2, 3], which are related to the change in 
the population structure and epidemiological profile of 
the countries.

The increase in life expectancy, chronic diseases 
and disability has led to focus attention on the associa-
tion between “long life” and “quality life”. In fact, the life 
expectancy is commonly used as an indicator of health, 
but in recent years it has been emphasized that it is 
important to consider not only the number of years lived, 
but also the quality of life—healthy life expectancy [4–7].

Disparities in healthy life expectancy are greater than 
those detected in life expectancy, given the combina-
tion of inequalities in morbidity and mortality [8]. Thus, 
it is common to find important differences in healthy 
life expectancy between different population subgroups, 
which usually indicate health disparities, which, in turn, 
have their origin in structural inequalities that may 
have a more pronounced effect on the ethnic minori-
ties. Furthermore, the epidemiological changes that have 
occurred because of population aging (e.g., increase in 
chronic diseases) in the different Latin American societ-
ies reflect the need to understand ethnic differences not 
only in the number of years, but also in the quality of the 
remaining years. In fact, the future long-term care needs 
of the elderly will be determined by the increase in lon-
gevity and whether that increase is accompanied by an 
expansion or compression of disability at advanced ages 
[7, 8]. Fundamental information for the design of health 
strategies that incorporate an intercultural perspective.

Studies in single countries, Argentina [9], Brazil [10–
15], Chile [16–20], Colombia [21], México [22, 23], and 
comparing among Latin American countries and/or cit-
ies [24–30] using several health measures (self-reported 
health, diabetes, depression, disabilities, functional 
limitations, cognitive deterioration, among others) have 
shown differences in healthy life expectancy between 
sexes, ages, socioeconomic status, and residential area. 
However, even though about 10% of the Latin American 
population is Indigenous, little is known about ethnic 

differences in mortality, specifically in relation to the 
number of years of healthy life or disability-free Indig-
enous persons can expect to live, compared to the non-
Indigenous population. This is complicated because 
previous studies have shown that indigenous peoples 
have a higher risk of mortality at all ages [31–34]. Among 
the reasons for the lack of studies that estimate eth-
nic differentials in longevity and mortality are: first, the 
exclusion and structural discrimination of indigenous 
peoples in Latin American societies, translated into the 
lack of recognition and autonomy of indigenous peoples. 
In fact, in Chile the issue of ethnic self-recognition is not 
considered in vital statistics [35]. Further, there is a lack 
of reliable and representative information on indigenous 
populations in nationally representative surveys [31].

In this context is very important to advance to estimate 
differences in healthy life expectancy by ethnic origin. 
Understanding that indicators such as healthy life expec-
tancy (in this case, disability-free) that summarize mor-
tality and morbidity are an important tool to recognize 
how health status and length of life change in popula-
tions, allowing us to observe the existing gaps between 
population subgroups. We believe that our work in Chile 
can contribute to filling the gap that exists in the region 
in terms of the study of differences in longevity and mor-
tality between indigenous and non-indigenous older 
adults. Furthermore, it can encourage addressing this 
issue in other Latin American societies.

Chilean context
The Chilean population has benefited from important 
reduction in mortality and increase in life expectancy. 
For example, the life expectancy for both sexes increased 
from 72.6 to 81.2 years in 1990–2023 [1]. In fact, Chil-
eans currently have the longest life expectancy at birth 
for both sexes in Latin America, followed by Costa Rica 
(80.3) [1]. However, this increase has not been homoge-
neous in the subgroups of the population. For example, 
those with higher socioeconomic status have higher 
expectancy than the poorest [36, 37]. There is evidence 
that suggests that Indigenous in Chile have higher mor-
tality as child and as adults [33, 38–41]; results of our 
previous study describe that the Indigenous have life 
expectancy at birth 7 years less than non-Indigenous 
people (76.2 vs. 83.2 years) and even that the Mapuche 
at birth have a life expectancy 2.1 years less than other 
indigenous groups (74.6 vs. 76.7 years) [31].

The Chilean population currently includes 18.9 million 
inhabitants, 12% of which are Indigenous (ethnic self-
identification). The Chilean state recognizes the existence 
of 10 Indigenous groups (Aymara, Atacameño or Lican-
antay, Chango, Colla, Diaguita, Kawésqar, Mapuche, 
Quechua, Rapa Nui, Yagán); the Mapuche are the largest 
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group. Of the 1.9  million Indigenous people counted in 
the 2017 census, 89% were Mapuche [42].

Most (88%) of the Chilean population lives in urban 
areas; for Indigenous people it is 80.6%. This urban con-
centration of Indigenous is due, in large part, to the ter-
ritorial reductions to which they were submitted by the 
Chilean state beginning in the XIX century, plus the 
dynamics of the agrarian crisis that produced a strong 
migratory process from farms to the cities [43–47]. Of 
the country’s 16 regions, most of the Indigenous popu-
lation is in the Metropolitan and La Araucanía Regions 
(31.8% and 14.7%, respectively [42]); Fig.  1 shows more 
details.

Indigenous people in Chile and the rest of Latin Amer-
ica are socioeconomically disadvantaged; they have 
higher poverty and indigence levels than non-Indigenous 
people [48–50]. The disability-free life expectancy has 
been estimated for the total Chilean population and for 
older adults by sex, age, and socioeconomic status [16, 
17, 19, 20]. However, no study has examined possible eth-
nic differences in disability and disability-free life expec-
tancy. Thus, using the life tables by ethnicity for Chile 
previously published [31], we estimated the disability-free 
life expectancy and disabled life expectancy of Mapuche 
and non-Indigenous older adults at 60 years in Chile. We 
hypothesize that older Mapuche adults have a double dis-
advantage; lower life expectancy and lower disability-free 
life expectancy compared to non-Indigenous people.

Method
Data
We used data from two sources to estimate the disability 
and disability-free life expectancy of older Mapuche and 
non-Indigenous Chileans. First, we used the life tables 
by ethnicity for both sexes that we previously published 
[31]. These were elaborated using information from the 
last Chilean census of 2017 through the indirect demo-
graphic method of own children of Brass [51] and we 
include a differentiated analysis between Mapuche and 
other Indigenous groups. Secondly, to obtain the preva-
lence of disability by ethnic origin, we used the Aging, 
Demography, Ethnicity, and Health EDES (Envejeci-
miento, Demograf ía, Etnicidad y Salud in Spanish). The 
EDES is a survey designed to study ethnic disparities of 
older adults in Chile. It was applied in 2022 to a proba-
bilistic, geographically stratified, and multi-stage sample, 
with proportional distribution of the Mapuche and non-
Indigenous population of older adults in the Metropoli-
tan and La Araucanía Regions.

A total of 831 persons aged 60 years or more of the 
rural and urban areas of these regions were sampled 
with the EDES, as part of the project “Study of the eth-
nic disparities in health of older adults in Chile”, which 
was approved by the Scientific Ethnics Committee of 
the Instituto de Nutrición y Tecnología de los Alimentos 
(INTA) of the Universidad de Chile.

Finaly, by elderly person in this study we refer to all 
persons of both sexes who are 60 years of age and older.

Fig. 1 Distribution of the Indigenous population of Chile by region of residence. Source: Authors’ elaboration based on the 2017 Census
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Disability-free variable
Disability was defined as a non-healthy state of Chilean 
older adults, evaluated using the methodology suggested 
by Fuentes et al. [52], the which includes information 
from the EDES Survey referring to “functional limita-
tions” (basic and instrumental activities of daily living), 
“cognitive impairment” (Mini mental State Examination) 
and “dependence” (Pfeffer scale). Therefore, an older per-
son without disability is defined as a person who has no 
problems in performing basic activities of daily life (ADL) 
(e.g. dressing, bathing, eating, toilet use, getting in and 
out of bed, walking) and with no difficulty or only one dif-
ficulty in instrumental activities of daily life (IADL) (e.g. 
shopping, doing housework, using the phone and looking 
up numbers, managing finances, managing medications). 
A disability state refers to having limitation in at least one 
ADL, in two or more IADL or a has score less than 21 on 
the Mini Mental State Examination (MMSE), previously 
validated in Chile [53] and greater than 5 points on the 
Pfeffer Functional Activities Questionnaire (PFAQ). In 
summary, disability-free life expectancy is defined here as 
that number of years that older adults can expect to live 
without difficulties in performing ADL and IADL, and 
with no cognitive deterioration or dependence.

Sullivan method
We used the method of Sullivan [54] to estimate disability 
and disability-free life expectancy. Its advantages include 
the fact that it allows using transversal data, it is easy to 
apply, and its results are relatively sure47. Life expectancy 
calculated by Sullivan’s method gives the number of 
remaining years that a person of a given age may expect 
to live in each health state. Sullivan’s method generally 
reflects the current health of a population, adjusted for 
mortality levels [55].

The traditional formula to estimate disability-free life 
expectancy is the following:

 
DFLEx =

∑
(n πx) nL x

lx

DFLEx: mean number of healthy years (free of disability 
and with the perception of good health for a person of 
age x.

nπx: prevalence of a health condition in an age group x 
to x + n.

nLx: person-years lived from x to x + n, which corre-
sponds to the total numbers of years lived by the cohort 
in the interval;

lx: probability of surviving to age x.
The disabled life expectancy was obtained by subtract-

ing the disability-free life expectancy from the total life 
expectancy.

It is important to note that disability and disability-free 
life expectancy were calculated for both sexes together, 
given that there are no Chilean life tables classified by sex 
and ethnic origin that would make it possible to analyze 
ethnic differences in longevity by sex. Also, vital statistics 
such as death certificates in Chile do not include ethnic 
origin [35], which impedes the calculation of life tables by 
ethnic origin and sex.

Results
Table 1 shows the main characteristics of Indigenous and 
non-Indigenous Chilean older adults. Non-Indigenous 
older adults have seven years greater life expectancy at 
age 60 than Mapuche (26.4 and 18.9 years, respectively). 
The mean ages of the sampled groups were almost identi-
cal; the largest group interviewed was between 60 and 69 
years in both cases. Table 1 also shows that older Mapu-
che have more limitations than their non-Indigenous 
counterparts. This is true for ADL, IADL, cognitive dete-
rioration and dependence.

Table 2 shows the results of total life expectancy, dis-
ability and disability-free life expectancy by age and eth-
nic origin (Mapuche and non-Indigenous). These results 
indicate that non-Indigenous persons have a longer total 
life expectancy and disability-free life expectancy than 
Mapuche, in all age groups. For example, a 70-year-old 
Mapuche can expect to live 11 more years, four of which 
would be disability-free, in contrast to a non-Indigenous 
person of the same age, who can expect to live 17 more 
years, eight of them disability-free. Although the ethnic 
differences in total life expectancy decrease (seven years 
at age 60 vs. one year at 90+), at age 60 the disability and 
disability-free life expectancy of Mapuche older adults is 
almost identical. In fact, the DLE / DFLE ratio accounts 
for this. However, those Mapuche who manage to survive 
to age 80 or 90 + can expect to live 5 or 11 times longer 

Table 1 Characteristics of indigenous (Mapuche) and non-
Indigenous older adults in Chile
Indicators Mapuche Non-Indigenous
Life expectancy at 60y (years)a 18.9 26.4

Age (mean, s.d.)b 71.4 (8.1) 70.7 (7.9)

 60–69 years (%)b 48.7 55.4

 70–79 years (%)b 34.7 26.8

 80–89 years (%)b 15.1 15.8

 90 or more (%)b 1.5 2.0

Limitation in one or more ADL 
(%)b

36.5 30.7

Limitation in two or more IADL 
(%)b

43.5 31.4

Mini mental (MMSE) < 21 (%)b 7.3 4.4

Pfeffer b >5 14.9 8.7

Functional limitation (%)b 51.4 39.9
Source: Own elaboration using EDES Survey and Life Table by Ethnicity [31]
a Sandoval et al., 2023, b EDES Survey.
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with disability, respectively, than they can expect to live 
healthy (DLE/DFLE ratio). Although as expected this ten-
dency also occurs in non-Indigenous people, the increase 
is less pronounced.

This is shown more clearly in Fig.  2, which indicates 
that older Mapuches have a larger proportion of disabled 
life expectancy than non-Indigenous persons at all ages. 
This increases considerably at age 80 and above; although 

an 80-year-old Mapuche may expect to live 5.3 years 
(TLE), only 15.9% can expect to do so free of disability. 
This is less than half (15.9% vs. 37.1%) the proportion for 
non-Indigenous older adults. The figure also indicates 
that 91% of the Mapuches who live to age 90 can expect 
to be unhealthy (with disability).

Discussion
Our results confirm that Mapuche older adults in Chile 
have a double disadvantage in survival compared to 
non-Indigenous persons, because they live fewer years, 
and live a larger proportion of these years with disabil-
ity (unhealthy state) than do non-Indigenous people. The 
magnitude of this ethnic difference in disability-free life 
expectancy was previously unknown.

This study is in line with results in other countries that 
have shown ethnic-racial differences in longevity. This is 
the case of the United States of America (USA), a coun-
try in which ethnic-racial differentials in total, healthy 
(or disability-free) life expectancy has perhaps been stud-
ied in greater detail [56–58].. For example, Hayward and 
Heron [58] found that for adults (20–85 years) people of 
African descent live few years and they live a high pro-
portion of those years with chronic health problems. 
Meanwhile, Solé-Auró et al. [57] analyzing disability-free 
life expectancy between 60 and 90 years of age according 
to gender, race, and educational level, detected that dis-
ability-free life expectancy only increased among white 
men, whereas life expectancy with disability increased 

Table 2 Total life expectancy, disability-free life expectancy and 
disabled life expectancy among Indigenous (Mapuche) and non-
Indigenous older adults in Chile
Ethnic Origin TLE DFLE (CI 

95%)
DLE (CI 
95%)

Ratio DLE/DFLE

Mapuche
60 years 18.9 9.4 (8.4–10.3) 9.5 

(8.6–10.5)
1.0

70 years 11.0 4.3 (3.6-5.0) 6.6 (5.9–7.3) 1.5

80 years 5.3 0.8 (0.4–1.2) 4.4 (4.0-4.8) 5.3

90 + years 3.6 0.3 (0.0-0.9) 3.3 (2.8–3.9) 11.0

Non-Indigenous
60 years 26.4 14.0 

(12.8–15.3)
12.3 
(11.1–13.6)

0.9

70 years 17.3 8.0 (6.9–9.1) 9.3 
(8.2–10.5)

1.2

80 years 9.6 3.6 (2.5–4.6) 6.0 (5.0-7.1) 1.7

90 + years 4.5 1.1 (0.0-2.2) 3.4 (2.3–4.5) 3.0
Source: Own elaboration using EDES Survey and Life Table by Ethnicity [31]

TLE: Total life expectancy, DFLE: Disability-free life expectancy, DLE: Disability 
life expectancy

Fig. 2 Proportion of life spent disability-free (Healthy) and proportion with disability (Unhealthy) among Indigenous (Mapuche) and non-Indigenous 
older adults in Chile. Source: Own Elaboration using EDES Survey and Life Table by Ethnicity [31]
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in all groups: white and black men and women. Recently 
Dwyer-Lindgren et al. [59] found that differences in life 
expectancy between racial/ethnic groups (comparing 
non-Latino White, non-Latino Black, non-Latino Ameri-
can Indian and Alaska Native, non-Latino Asian and 
Pacific Islander, and Latino or Hispanic) have widened 
and hardened in the period 2000 and 2019. Although 
our focus of study has been the comparison between the 
largest group of indigenous Chileans (Mapuche) with 
the non-indigenous (who could be the simile of Latinos 
or Hispanics in the USA), the results are consistent with 
the evidence described for that more industrialized soci-
ety: ethnic minorities, in our case, indigenous Mapuche, 
see their chances of having a healthy and prolonged life 
truncated.

It has also been shown that Indigenous persons have 
poorer health results compared to non-Indigenous peo-
ple in almost all regions of the world [3, 33, 60, 61]. For 
Australia and New Zealand, for example, it was reported 
that Indigenous people expect to live 13–20 fewer years 
than non-Indigenous persons [62–64]. A similar disad-
vantage for Indigenous persons has been documented 
in Latin America, but of lower magnitude [31, 34, 38, 
65–67]. For example, in a previous study [31] we found 
that the life expectancy at birth for Indigenous people is 7 
years less than non-Indigenous persons, which at age 60 
reduces to six years. However, according to our review, 
this is the first Latin American study focused on com-
paring the disability and disability-free life expectancy 
between Indigenous (Mapuche in our case) and non-
Indigenous older adults.

Although the economic growth of Chile has made it 
one of the countries with high income (Gross Domes-
tic Product = $30,266 per capita) [68], it does not differ 
from other Latin American countries in the structural 
inequalities that affect its population, especially Indig-
enous people. The resources and living conditions asso-
ciated with low socioeconomic status are a fundamental 
cause of health inequalities [69]. The existing evidence is 
compelling: people with low socioeconomic status have 
high rates of functional decline, experience shorter life 
spans, and experience a greater number of years in poor 
health [6, 8, 70]. The reality of the indigenous population 
detected in this study - shorter LE and DLFE - we believe 
that it is highly associated with the socioeconomic disad-
vantages that affect them. For example, in 2017–2020 the 
poverty rate of Indigenous people increased from 15.4 
to 17.1%, which are relatively higher than that for non-
Indigenous people (10.2–13.9% for the same period) [71]. 
The ethnic inequalities in health indicators in Chile are 
persistent, including child and adult mortality. For exam-
ple, Amigo and Bustos [72] used national data from 2000 
to 2004 and distinguished children with none, one or two 
Indigenous surnames (two surnames are used in Chile), 

found that child mortality for those with two Indigenous 
surnames was 17.1 per 1000 births, while for non-Indige-
nous child it was 8.8. Similarly, CEPAL [33] reported that 
in the 2010-decade Indigenous children had a mortality 
rate 11% greater than non-Indigenous. Indigenous people 
also have greater chances of suffering chronic diseases 
like diabetes [73] and mental illnesses [74, 75]. Knowing 
that there is a wide literature associating poverty with 
poorer health, and that the Indigenous population has 
poorer health, it is not surprising that Mapuche have a 
lower disability-free life expectancy than non-Indigenous 
Chileans.

The results shown in this study highlight the need to 
deepen the implementation of socioeconomic and health 
policies that really contribute to eradicate the disadvan-
tages in terms of disability and mortality that greatly 
affect the Mapuche in comparison with non-indigenous 
people. Health promotion and care policies that consider 
an intercultural perspective and a life course perspective 
can be a good tool for the promotion of healthy habits 
and an active life in the Chilean population, especially 
among the indigenous population. Our study has some 
limitations. The first is the gap between the main infor-
mation sources. The estimation of the life table by ethnic 
origin used data from the 2017 census, while the preva-
lence of disability came from EDES 2022; this could pro-
duce an unmeasured bias. Although this is not a minor 
limitation, the sources used in this work are the only ones 
existing to date that allow us to approach the phenom-
enon of ethnic differentials in disability-free life expec-
tancy in Chile. Second, since there is no information 
available to estimate life tables by sex and ethnic origin, 
our results are for both sexes together. Thus, we cannot 
speak to the discussion about differences in disability-
free life expectancy between sexes or on the intersection 
between gender and ethnicity. Third, the disability prev-
alence data come from a representative sample of older 
Mapuche and non-Indigenous adults of the two regions 
of the country with the highest proportions of Indigenous 
people. Although it is probable that disability prevalence 
varies among Indigenous peoples, it was not possible to 
examine this in this study. Despite these limitations, the 
study has important strengths: the results are the first 
attempt to demonstrate ethnic differences in the number 
and quality of years of life of older adults and therefore 
are of great relevance for Chile and Latin America. This 
is an important aspect for the design and implementation 
of public policies tending to decrease the breach in lon-
gevity detected here. Future studies should explore the 
effects of gender and ethnic origin on longevity.
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Conclusions
The results of our study provide a completely unknown 
picture in the country. Although they are in line with 
what was expected - indigenous people expect to live 
shorter and healthier lives than non-indigenous older 
adults - given that population-level changes in health and 
longevity tend to occur slowly, longitudinal information 
is needed in the future to investigate such changes con-
sidering ethnic-racial differences.

In line with the National Health Strategy for the Sani-
tary Objectives of 2030 [76], which established among 
its objectives to “improve the health and wellbeing of the 
population” and “decrease the inequalities”, we believe 
that the results of this study should be the basis for the 
development of public policies oriented to reduce the 
ethnic differences in health and longevity of the Chil-
ean population. Our results also underscore the need for 
public institutions to increase their capacity to monitor 
mortality risks of older persons, considering ethnic dif-
ferences. It is highly desirable for Chile to compile sys-
tematically information about ethnic origin in death 
certificates [35]. This information would undoubt-
edly favor a more complete and inclusive analysis of 
the inequalities in longevity and mortality among older 
adults of different ethnic-racial origins.

Acknowledgements
This study was supported by the Chilean National Research and Development 
Agency (ANID) (PAI- Convocatoria Nacional Subvención a la Instalación en la 
Academia 2019, Folio 77190035). The results of this study are the responsibility 
of the authors and they do not in any way commit the institution.

Author contributions
M.S. and M.A. contributed to the conception, study design, acquisition, 
analysis and interpretation of data. Additionally, they participated equally 
in the writing of the article. C.A.:contributed in the drafting and manuscript 
reviewing. All authors contributed to the article and approved the submitted 
version.

Funding
This study was supported by the Chilean National Research and Development 
Agency (ANID) (PAI-Convocatoria Nacional Subvención a la Instalación en la 
Academia 2019, Folio 77190035). The results of this study are the responsibility 
of the authors and they do not in any way commit the institution.

Data availability
The datasets generated and/or analyzed during the current study are not 
publicly available due to restrictions associated with data ownership but are 
available from the corresponding author on reasonable request.

Declarations

Ethical approval and consent to participate
This work is the result of the project “Study of ethnic disparities in the health 
of older adults in Chile” which was reviewed and approved by the Scientific 
Ethics Committee of the Institute of Nutrition and Food Technology (INTA) 
of the University of Chile (Approval record No. 10, year 2020). The study uses 
data from the EDES survey, which was applied to a representative sample of 
Mapuche and non-indigenous Chilean older adults, all of whom were asked 
for informed consent to participate in the study.

Consent for publication
Not applicable’ for that section.

Competing interests
The authors declare no competing interests.

Received: 3 October 2023 / Accepted: 19 January 2024

References
1. Comisión Económica para América. Latina y El Caribe (Cepal). CEPALSTAT. 

2023 2023.
2. De Maio FG. Understanding chronic non-communicable diseases in Latin 

America: towards an equity-based research agenda. Global Health. 2011;7. 
https://doi.org/10.1186/1744-8603-7-36.

3. Kassebaum NJ, Arora M, Barber RM, et al. Global, regional, and national 
disability-adjusted life-years (DALYs) for 315 diseases and injuries and healthy 
life expectancy (HALE), 1990–2015: a systematic analysis for the global 
burden of Disease Study 2015. The Lancet. 2016;388. https://doi.org/10.1016/
S0140-6736(16)31460-X.

4. Saito Y, Robine JM, Crimmins EM. The methods and materials of health expec-
tancy. Stat J IAOS. 2014;30. https://doi.org/10.3233/SJI-140840.

5. Van De Water HPA, Perenboom RJM, Boshuizen HC. Policy rel-
evance of the health expectancy indicator; an inventory in Euro-
pean Union countries. Health Policy (New York). 1996;36. https://doi.
org/10.1016/0168-8510(95)00803-9.

6. Crimmins EM, Zhang Y, Saito Y. Trends over 4 decades in disability-free life 
expectancy in the United States. Am J Public Health. 2016;106. https://doi.
org/10.2105/AJPH.2016.303120.

7. Freedman VA, Wolf DA, Spillman BC. Disability-free life expectancy over 30 
years: a growing female disadvantage in the US population. Am J Public 
Health. 2016;106. https://doi.org/10.2105/AJPH.2016.303089.

8. Crimmins EM, Cambois E. Social Inequalities in Health Expectancy. In: Robine 
J-M, Jagger C, Mathers CD, et al. editors. Determining Health expectancies. 
John Wiley & Sons, Ltd; 2002. pp. 111–25.

9. Acosta LD, Monteverde LM, Bramajo ON. Trayectorias de salud en la Argen-
tina: ¿compresión o expansión de la morbilidad? Revista Latinoamericana de 
Población 2022;16, https://doi.org/10.31406/relap2022.v16.e202205.

10. Belon AP, Lima MG, Barros MBA. Gender differences in healthy life expectancy 
among Brazilian elderly. Health Qual Life Outcomes. 2014;12. https://doi.
org/10.1186/1477-7525-12-88.

11. Camargos MCS, Gonzaga MR. Live longer and better? Estimates of healthy life 
expectancy in the Brazilian population. Cad Saude Publica. 2015;31. https://
doi.org/10.1590/0102-311X00128914.

12. Guedes GR, Castro M, Camargos S, et al. Educational and sex differences in 
the functional disability life expectancy for the elderly: Brazil, 1998 and 2003. 
Caderno De Saúde Coletiva. 2011;19:187–96.

13. Campolina AG, Adami F, Santos JLF, et al. The health transition and changes in 
healthy life expectancy in the elderly population: possible impacts of chronic 
disease prevention. Cad Saude Publica. 2013;29. https://doi.org/10.1590/
s0102-311x2013000600018.

14. Romero DE, Leite I da, Szwarcwald C. CL. Healthy life expectancy in Brazil: 
applying the Sullivan method. Cadernos de saúde pública / Ministério da 
Saúde, Fundação Oswaldo Cruz, Escola Nacional de Saúde Pública 2005;21 
Suppl, https://doi.org/10.1590/s0102-311x2005000700002.

15. Szwarcwald CL, da Silva de Almeida W, de Souza Júnior PRB, et al. Socio-spa-
tial inequalities in healthy life expectancy in the elderly, Brazil, 2013 and 2019. 
Cad Saude Publica. 2022;38. https://doi.org/10.1590/0102-311X00124421.

16. Moreno X, Lera L, Moreno F, et al. Socioeconomic inequalities in life 
expectancy and disability-free life expectancy among Chilean older adults: 
evidence from a longitudinal study. BMC Geriatr. 2021;21. https://doi.
org/10.1186/s12877-021-02126-9.

17. Moreno X, Lera L, Albala C. Disability-free life expectancy and life expectancy 
in good self-rated health in Chile: gender differences and compression of 
morbidity between 2009 and 2016. PLoS ONE. 2020;15:1–12.

18. Moreno X, Lera L, Márquez C, et al. Forecasting healthy life expectancy 
among Chilean Community-Dwelling older adults with and without 
Sarcopenia. Front Med (Lausanne). 2022;9. https://doi.org/10.3389/
fmed.2022.841810.

19. Moreno X, Albala C, Lera L, et al. Gender, nutritional status and disability-free 
life expectancy among older people in Santiago, Chile. PLoS ONE. 2018;13. 
https://doi.org/10.1371/journal.pone.0194074.

https://doi.org/10.1186/1744-8603-7-36
https://doi.org/10.1016/S0140-6736(16)31460-X
https://doi.org/10.1016/S0140-6736(16)31460-X
https://doi.org/10.3233/SJI-140840
https://doi.org/10.1016/0168-8510(95)00803-9
https://doi.org/10.1016/0168-8510(95)00803-9
https://doi.org/10.2105/AJPH.2016.303120
https://doi.org/10.2105/AJPH.2016.303120
https://doi.org/10.2105/AJPH.2016.303089
https://doi.org/10.31406/relap2022.v16.e202205
https://doi.org/10.1186/1477-7525-12-88
https://doi.org/10.1186/1477-7525-12-88
https://doi.org/10.1590/0102-311X00128914
https://doi.org/10.1590/0102-311X00128914
https://doi.org/10.1590/s0102-311x2013000600018
https://doi.org/10.1590/s0102-311x2013000600018
https://doi.org/10.1590/s0102-311x2005000700002
https://doi.org/10.1590/0102-311X00124421
https://doi.org/10.1186/s12877-021-02126-9
https://doi.org/10.1186/s12877-021-02126-9
https://doi.org/10.3389/fmed.2022.841810
https://doi.org/10.3389/fmed.2022.841810
https://doi.org/10.1371/journal.pone.0194074


Page 8 of 9Sandoval et al. BMC Geriatrics          (2024) 24:116 

20. Sandoval M. Diferencial educacional en la expectativa de vida saludable 
de los adultos mayores en Chile, 2013. Anais Do XX Encontro Nacional de 
Estudos Populacionais. 2016, 1–20.

21. Osuna MM, Farina M, Ailshire J. Gender differences in Disability Life Expec-
tancy among older adults in Colombia Age 60 and older. Innov Aging. 
2020;4. https://doi.org/10.1093/geroni/igaa057.1636.

22. García MA, Saenz JL, Downer B, et al. Rural and Urban Differences in Cognitive 
Healthy Life Expectancies among older adults in Mexico. Understanding the 
Context of Cognitive Aging; 2021.

23. Rodríguez-Abrego G, Ramírez-Sánchez T, de Torres-Cosme J. JL. Esperanza De 
vida saludable en adultos mayores con seguridad social. Rev Med Inst Mex 
Seguro Soc 2014;52.

24. Andrade F. Estimating diabetes and diabetes-free life expectancy in Mexico 
and seven major cities in Latin America and the Caribbean. Revista Panam 
De Salud Publica/Pan Am J Public Health. 2009;26. https://doi.org/10.1590/
S1020-49892009000700002.

25. Beltrán-Sánchez H, Andrade FCD. Educational and sex differentials 
in life expectancies and disability-free life expectancies in São Paulo, 
Brazil, and Urban areas in Mexico. J Aging Health. 2013;25. https://doi.
org/10.1177/0898264313491425.

26. Brenes Camacho G, Agudelo Botero M, Redondo N, et al. La medición de la 
esperanza de vida libre de limitaciones cognitivas y la esperanza de vida con 
limitaciones cognitivas en América Latina. Notas Poblacion. 2019;45. https://
doi.org/10.18356/352e86da-es.

27. Rose AMC, Hennis AJ, Hambleton IR. Sex and the city: differences in disease- 
and disability-free life years, and active community participation of elderly 
men and women in 7 cities in Latin America and the Caribbean. BMC Public 
Health. 2008;8. https://doi.org/10.1186/1471-2458-8-127.

28. Rueda-Salazar S, Spijker J, Devolder D, et al. The contribution of social partici-
pation to differences in life expectancy and healthy years among the older 
population: a comparison between Chile, Costa Rica and Spain. PLoS ONE. 
2021;16. https://doi.org/10.1371/journal.pone.0248179.

29. Prina AM, Wu YT, Kralj C, et al. Dependence- and disability-free life expec-
tancy across eight low- and Middle-Income countries: a 10/66 study. J Aging 
Health. 2020;32:401–9.

30. Payne CF. Aging in the Americas: disability-free life expectancy among adults 
aged 65 and older in the United States, Costa Rica, Mexico, and Puerto Rico. J 
Gerontol B Psychol Sci Soc Sci. 2018;73:337–48.

31. Sandoval MH, Alvear Portaccio M, Albala C. Life expectancy by ethnic origin 
in Chile. Front Public Health 11:1147542.

32. Chackiel J, Ortega A. Tablas de Mortalidad Femenina de Guatemala, Hondu-
ras y Nicaragua. Santiago, 1977.

33. Comisión Económica para América. Latina y el Caribe (CEPAL) NU. Mortalidad 
infantil y en la niñez de pueblos indígenas y afrodescendientes de América 
Latina: inequidades estructurales, patrones diversos y evidencia de derechos 
no cumplidos. Colección Documentos de proyectos 2010:1–45.

34. Robles A. Mortalidad adulta entre poblaciones indígenas y no indígenas de 
Guatemala Y Bolivia. Notas Poblacion. 1996;64:1–30.

35. Sandoval MH, Alvear Portaccio ME. Death certificate: the urgent consid-
eration of ethnic and racial origin in Chile. Lancet Reg Health - Americas. 
2022;16. https://doi.org/10.1016/j.lana.2022.100402.

36. Sandoval MH, Turra CM. El Gradiente educativo en la mortalidad adulta en 
Chile. Revista Latinoam De Población. 2015;9:1–29.

37. Sandoval MH, Turra CM, Luz L. The importance of Education for Middle- 
and old-age mortality in Chile: estimates from Panel Data Linked to Death 
records. J Aging Health. 2022;34:71–7.

38. Anderson I, Robson B, Connolly M, et al. Indigenous and tribal peoples’ health 
(the Lancet-Lowitja Institute Global Collaboration): a population study. 
Lancet. 2016;388:131–57.

39. MINSAL M de S. Perfil Epidemiológico Básico de La Población Mapuche 
Residente En El Área de Cobertura Del Servicio de Salud Araucanía Norte. 
Santiago, 2011.

40. Ministerio de Salud (MINSAL). Perfil Epidemiológico Básico de La Población 
Mapuche Residente En El Área de Cobertura Del Servicio de Salud Araucanía 
Norte. Santiago, 2011.

41. Oyarce AM, Romeggi MI, Vidal A. Como Viven Los Mapuches. Análisis Del 
Censo de Población de Chile de 1982. Santiago, 1989.

42. Instituto Nacional de Estadísticas (INE). Censo de Población y Vivienda. 2017.
43. Aravena Reyes A. In: Aravena A, editor. Mapuches En Santiago. Memorias De 

Inmigrantes Y Residentes. Relatos Para Una Antropología Implicada Sobre 
Indígenas Urbanos. 1 ed. Concepción: Ediciones Escaparate; 2008.

44. Alvarado Lincopi C. Silencios coloniales, silencios micropolíticos. Memo-
rias De violencias y dignidades mapuche en Santiago De Chile. Aletheia. 
2016;6:1–17.

45. Aravena A. La Identidad mapuche - warriache: Procesos Migratorios con-
temporáneos e identidad mapuche urbana. Tomo I Actas Del 4o Congreso 
Chileno De Antropología. Santiago de Chile: Colegio de Antropólogos de 
Chile A. G; 2001. pp. 285–97.

46. Nahuelpan Moreno H. Formación colonial del estado y desposesión en 
Ngulumapu. In: Nahuelpan Moreno H, Huinca Piutrin H, Mariman Quemado 
P, et al. editors. Ta Iñ Fijke Xipa Rakizuameluwün. Historia, Colonialismo Y 
Resistencia Desde El País Mapuche. 1st ed. Temuco: Ediciones Comunidad de 
Historia Mapuche; 2012. pp. 119–52.

47. Antileo Baeza E. Migración Mapuche Y continuidad colonial. In: Nahuelpan 
Moreno H, Huinca Piutrin H, Mariman Quemado P, et al. editors. Ta Iñ Fijke 
Xipa Rakizuameluwün. Historia, Colonialismo Y Resistencia Desde El País 
Mapuche. 1st ed. Temuco: Ediciones Comunidad de Historia Mapuche; 2012. 
pp. 187–209.

48. CEPAL (Comisión. Económica para América Latina Y El Caribe). La Ineficiencia 
De La Desigualdad. Santiago de Chile; 2018.

49. CEPAL (Comisión Económica para América Latina y el Caribe). Los Pueblos 
Indígenas En América Latina. Avances En El Último Decenio Y Retos Pendien-
tes Para La Garantía De Sus Derechos. Santiago de Chile; 2014.

50. Gaudin Y, Pareyón R. Brechas Estructurales En América Latina Y El Caribe. Una 
Perspectiva Conceptual-Metodológica.; 2020.

51. Brass W. Evaluation of Birth and Death Registration Using Age Distribution 
and Child Survivorship Data., 1979.

52. Fuentes-García A, Sánchez H, Lera L, et al. Desigualdades socioeconómicas en 
El proceso de discapacidad en una cohorte de adultos mayores de Santiago 
de Chile. Gac Sanit. 2013;27. https://doi.org/10.1016/j.gaceta.2012.11.005.

53. Quiroga P, Albala BC, Klaasen G. Validation of a screening test for age associ-
ated cognitive impairment, in Chile. Rev Méd Chile 2004:467–78.

54. Sullivan DF. A single index of mortality and morbidity. HSMHA Health Rep. 
1971;86. https://doi.org/10.2307/4594169.

55. Jagger C, Oyen H, Van, Robine J-M. Health Expectancy calculation by the 
Sullivan Method: a practical guide. Newcastle University Isntitute of Ageing; 
2014.

56. Chang MH, Molla MT, Truman BI, et al. Differences in healthy life expectancy 
for the US population by sex, race/ethnicity and geographic region: 2008. J 
Public Health (United Kingdom). 2015;37. https://doi.org/10.1093/pubmed/
fdu059.

57. Solé-Auró A, Beltrán-Sánchez H, Crimmins EM. Are differences in disability-
free life expectancy by gender, race, and Education Widening at older ages? 
Popul Res Policy Rev. 2015;34. https://doi.org/10.1007/s11113-014-9337-6.

58. Hayward MD, Heron M. Racial inequality in active life among adult americans. 
Demography. 1999;36. https://doi.org/10.2307/2648135.

59. Dwyer-Lindgren L, Kendrick P, Kelly YO, et al. Life expectancy by county, race, 
and ethnicity in the USA, 2000–19: a systematic analysis of health disparities. 
The Lancet. 2022;400. https://doi.org/10.1016/S0140-6736(22)00876-5.

60. Gracey M, King M. Indigenous health part 1: determinants and disease pat-
terns. The Lancet. 2009;374. https://doi.org/10.1016/S0140-6736(09)60914-4.

61. Montenegro RA, Stephens C. Indigenous health in Latin America and the 
Caribbean. Lancet. 2006;367. https://doi.org/10.1016/S0140-6736(06)68808-9.

62. Hill K, Barker B, Vos T. Excess indigenous mortality: are indigenous australians 
more severely disadvantaged than other indigenous populations? Int J 
Epidemiol. 2007;36. https://doi.org/10.1093/ije/dym011.

63. Phillips B, Daniels J, Woodward A, et al. Mortality trends in Australian Aborigi-
nal peoples and New Zealand Maori. Popul Health Metr. 2017;15. https://doi.
org/10.1186/s12963-017-0140-6.

64. Australian Bureau of Statiscs (ABS). Calculating experimental life tables for 
use in population estimates and projections of Aboriginal and Torres Strait 
Islander Australians, 1991 to 2001. Demography Working Paper 2004.

65. Chackiel J. Métodos De estimación De La Fecundidad Y La mortalidad a partir 
de censos, una aplicación a pueblos indígenas de Panamá. Notas Poblacion. 
2005;79:171–210.

66. Chiavegatto Filho ADP, Beltrań-Sánchez H, Kawachi I. Racial disparities in life 
expectancy in Brazil: challenges from a multiracial society. Am J Public Health. 
2014;104. https://doi.org/10.2105/AJPH.2013.301565.

67. Urrego R. Transición demográfica racial de los pueblos indígenas en Colom-
bia: análisis de la influencia de la reetnización, de la dinámica demográfica y 
de la captaciòn en los censos de 1993 y 2005. 2019.

68. OECD, Economic Outlook. Volume 2023 Issue 1. 2023, https://doi.
org/10.1787/16097408.

https://doi.org/10.1093/geroni/igaa057.1636
https://doi.org/10.1590/S1020-49892009000700002
https://doi.org/10.1590/S1020-49892009000700002
https://doi.org/10.1177/0898264313491425
https://doi.org/10.1177/0898264313491425
https://doi.org/10.18356/352e86da-es
https://doi.org/10.18356/352e86da-es
https://doi.org/10.1186/1471-2458-8-127
https://doi.org/10.1371/journal.pone.0248179
https://doi.org/10.1016/j.lana.2022.100402
https://doi.org/10.1016/j.gaceta.2012.11.005
https://doi.org/10.2307/4594169
https://doi.org/10.1093/pubmed/fdu059
https://doi.org/10.1093/pubmed/fdu059
https://doi.org/10.1007/s11113-014-9337-6
https://doi.org/10.2307/2648135
https://doi.org/10.1016/S0140-6736(22)00876-5
https://doi.org/10.1016/S0140-6736(09)60914-4
https://doi.org/10.1016/S0140-6736(06)68808-9
https://doi.org/10.1093/ije/dym011
https://doi.org/10.1186/s12963-017-0140-6
https://doi.org/10.1186/s12963-017-0140-6
https://doi.org/10.2105/AJPH.2013.301565
https://doi.org/10.1787/16097408
https://doi.org/10.1787/16097408


Page 9 of 9Sandoval et al. BMC Geriatrics          (2024) 24:116 

69. Phelan JC, Link BG, Tehranifar P. Social conditions as Fundamental causes of 
Health inequalities: theory, evidence, and Policy implications. J Health Soc 
Behav. 2010;51:28–40.

70. Crimmins EM, Saito Y. Trends in healthy life expectancy in the United States, 
1970–1990: gender, racial, and educational differences. Soc Sci Med. 2001;52. 
https://doi.org/10.1016/S0277-9536(00)00273-2.

71. Pedrero M-M. Hacia Una Recuperación Económica Transformadora de 
América Latina-Abya Yala: Desafíos Para Garantizar Los Derechos Colectivos 
de Los Pueblos Indígenas. Santiago, 2023.

72. Amigo H, Bustos P. Salud y nutrición del niño indígena chileno (Mapuche). 
Cad Saude Publica. 2019;35. https://doi.org/10.1590/0102-311x00073918.

73. Carrasco PE, Pérez BF, Angel BB, et al. Prevalencia De Diabetes tipo 2 y obesi-
dad en Dos Poblaciones aborígenes De Chile en ambiente urbano. Rev Med 
Chil. 2004;132. https://doi.org/10.4067/s0034-98872004001000005.

74. Gallardo-Peralta LP, Sánchez-Moreno E, De Roda ABL, et al. Ethnicity, social 
support, and depression among elderly Chilean people. J Psychol. 2015;149. 
https://doi.org/10.1080/00223980.2014.946462.

75. Fuentes P, Albala C. An update on aging and dementia in Chile. Dement 
Neuropsychol. 2014;8:317–22.

76. Ministerio de Salud (MINSAL). Estrategia Nacional de Salud Para Los Objetivos 
Sanitarios al 2030 2022. Santiago, 2022.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in 
published maps and institutional affiliations.

https://doi.org/10.1016/S0277-9536(00)00273-2
https://doi.org/10.1590/0102-311x00073918
https://doi.org/10.4067/s0034-98872004001000005
https://doi.org/10.1080/00223980.2014.946462

	Ethnic differences in disability-free life expectancy and disabled life expectancy in older adults in Chile
	Abstract
	Introduction
	Chilean context
	Method
	Data
	Disability-free variable
	Sullivan method


	Results
	Discussion
	Conclusions
	References


