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ABSTRACT
Estimating the life expectancy with and without cognitive impairment in an older adult
population is critical for understanding the burden of illness on individuals and their
families, the health care system, and society at large. This paper presents and compares
estimates of life expectancy with and without cognitive impairment for the
noninstitutionalized population ages 60 years and older in São Paulo, Brazil, for the years
2000 and 2010. Life expectancy with and without cognitive impairment was calculated
using the Sullivan method and prevalence estimates from data collection at two points
(2000 and 2010) of the Health, Well-Being, and Aging Study (SABE). Results indicate that
60-year-old men in São Paulo in 2000 could expect to live 14.8 years and women 17.9
years without cognitive impairment. By 2010, life expectancy without cognitive
impairment had increased to 17.1 years for men and 20.0 years for women. Length of life
with cognitive impairment differed by gender (2.3 years for men and 3.7 years for women
at age 60 in 2010). However, the absolute number of years with cognitive impairment
remained relatively constant with age. The results indicate a trend for improvements in life
expectancy without cognitive impairment over time in São Paulo. Adults in Brazil still face
many years of cognitive impairment in their older years, particularly when compared with
estimates from developed countries.
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INTRODUCTION
Life expectancy at older ages has been increasing in Brazil. Among men, life
expectancy at age 60 increased from 15.6 years in the period 1980–1985 to 19.5 years in
the period 2005–2010 (CEPAL, 2007). Gains in life expectancy at age 60 were even larger
among women, increasing from 18.0 to 22.5 years during the same period. As life
expectancy has increased, researchers have begun to explore whether gains in life
expectancy have translated into gains of healthy years or years lived with disease,
disability, or cognitive impairment (Suthers, Kim, & Crimmins, 2003).
An estimated 1 million individuals live with dementia in Brazil, and this number is
expected to double in the next 20 years (Ferri, 2012). Conservative estimates indicate that
total costs associated with dementia in Brazil reached $12.8 billion (U.S.) in 2009, with
direct costs accounting for $4.1 billion, and informal care accounting for $8.7 billion
(Wimo, Winblad, & Jönsson, 2010). Population-based studies show cognitive impairment
rates in Brazil vary from 5% among relatively healthy adults ages 60 and over (Chaves,
Camozzato, Godinho, Piazenski, & Kaye, 2009; Miranda et al., 2012) to 12% among
institutionalized older adults (Marinho et al., 2010).
Prevalence of cognitive impairment increases with age (Plassman, Williams, Burke,
Holsinger, & Benjamin, 2010), so estimating the expected length of life with cognitive
impairment helps us understand the burden of this condition for an average individual as he
or she ages. Estimates of life expectancy with cognitive impairment are also important to
determine service needs. Many studies estimating the life expectancy with and without
cognitive impairment (or with and without dementia) have been conducted in developed
countries (Dubois & Hébert, 2006; Lièvre, Alley, & Crimmins, 2008; Matthews, Jagger,
Miller, Brayne, & CFAS, 2009; Perenboom, Boshuizen, Breteler, Ott, & Van de Water,
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1996; Ritchie, Mathers, & Jorm, 1994; Ritchie, Robine, Letenneur, & Dartigues, 1994;
Roelands, van Oyen, & Baro, 1994; Sauvaget, Jagger, & Arthur, 2001; Sauvaget et al.,
1997). But to our knowledge, no studies have been conducted in low- or middle-income
countries. Given the limitations in the existent literature, the aim of this paper is to present
and compare estimates of life expectancy with and without cognitive impairment among
older adult residents of São Paulo, Brazil, for the years 2000 and 2010.

1. MATERIALS AND METHODS
2.1 Prevalence data
The data originated from the Saúde, Bem-Estar, e Envelhecimento [Health, WellBeing, and Aging] (SABE Study), a longitudinal study initiated in 2000 that collected
information from a probabilistic sample of older adults (ages 60 years and older) residing in
the city of São Paulo. This baseline sample (2000 A, N = 2,143) was obtained using a twostage stratified sampling method, following the framework of the 1995 National Household
Sample Survey based on geographic areas of the city. Individuals ages 75 years and older
were oversampled to compensate for the greater mortality rate in this age group. Details on
the methodology of the SABE Study are described elsewhere (Lebrão & Laurenti, 2005).
In 2006, a second wave was conducted. During this follow-up study, 1115 of the
older adults who had participated in the baseline study were located and agreed to
participate in this follow-up. In addition, a new sample of adults ages 60 through 64 was
added (2006 B, N = 298) following procedures similar to those used in the first wave.
A third data collection was conducted in 2010 (N = 1,345). This wave comprised
respondents from the initial sample (2010 A, n = 748), respondents from the 2006 sample
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(2010 B, n = 242), and respondents from a new 2010 sample of adults ages 60 through 64
(2010 C, n = 355).
Sample weights for 2000 were calculated based on the 2000 census. In 2010,
weights were recalculated based on the 2010 census. Our study focuses on the crosssectional prevalence rates obtained in 2000 and 2010.
The SABE Study was approved by the Ethics in Research Committee of the Faculty
of Public Health of the University of São Paulo and the National Committee for Ethics in
Research (CONEP) in Brazil. Participation in the survey was voluntary and a signed
informed consent form was obtained. Our study was approved by the Institutional Review
Board at the University of Illinois.
The SABE Study evaluated cognitive status using a modified version of the Mini–
Mental State Examination (MMSE), which was validated for the study. Given the relatively
low educational level of the South American older adult population, the adopted measure
had 19 items that were less dependent upon educational level and used the cut-off point of
12 or less for cognitive impairment (Icaza & Albala, 1999). Participants took the MMSE
without the help of any auxiliary informants or proxy-respondents. Participants unable to
respond to the questions received a score of 0.
2.2 Mortality data
Mortality data were obtained from an official source, Fundação Sistema Estadual
de Análise de Dados [State System for Data Analysis Foundation] (SEADE Foundation),
which analyzes social, demographic, and economic data for the state of São Paulo. The
1999-2000-2001 and 2009-2010-2011 tables were used to generate the estimates for 2000
and 2010.
2.3 Statistical Analysis
5
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Our study examines a large population-based survey of older adults. We based our
calculations on prevalence data from the SABE Study waves of 2000 and 2010. Data were
also disaggregated to include the covariate sex. Prevalence rates and 95% confidence
intervals were calculated in Stata-SE version 12.0 using sampling weights. Tests for trend
across ordered age groups were performed using the nptrend command.
We used the Sullivan method (Sullivan, 1971) to estimate life expectancy with and
without cognitive impairment. The Sullivan method is the most widely used method to
estimate healthy life expectancy (Imai & Soneji, 2007). The method is based on a standard
life table with two states, alive and dead. The alive state is subdivided into healthy
(cognitively intact) and unhealthy (cognitively impaired) using observed prevalence of
cognitive impairment (Barendregt, 1999; Jagger, Hauet, & Brouard, 2001; Mathers, 1999).
The main inputs are age-specific prevalence of healthy and unhealthy states in the
population and age-specific mortality rates. The expected years in healthy state and
unhealthy states are calculated by applying the age- and sex-specific cross-sectional
prevalence rates of cognitive intact and cognitive impaired, respectively, to the personyears lived in different age categories derived from period life tables.
∑

and
∑

where HLEx is the average number of years that an individual will live without
cognitive impairment, starting from exact age x whereas life expectancy with cognitive
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impairmentx is the average number of years that an individual will live with any cognitive
impairment, starting from exact age x. The information needed to calculate these estimates
are the prevalence of cognitive impairment for individuals aged x to x+n (nπx), which is
obtained based on the SABE, the total number of years expected to be lived for individuals
aged x to x+n (nLx) and the survival probability to exact age x (lx). These last two are
obtained from the life table generated based on estimates provided by SEADE. Total life
expectancy is the sum of healthy (HLE) and unhealthy years of life. These estimates are
independent of the age structure of the population.
The Sullivan method has several advantages. In particular, this method combines
the use of mortality and prevalence of healthy status (e.g., the absence of cognitive
impairment)—data that can be obtained from independent data sources. However, the
method has been criticized for not incorporating mortality by health state—a factor that can
be particularly important because cognitive decline is associated with higher mortality risks
(Lièvre et al., 2008). Others (Lièvre et al., 2008; Sauvaget et al., 2001) have used multistate
life tables, which incorporate mortality by health state and health transitions (i.e., incidence
and recovery). We could have used multistate life-table models to analyze the data from the
SABE Study, but decided not to for the following reasons: The second and third waves
took place 6 and 10 years after the baseline, so we would have had to make strong and
potentially unrealistic assumptions (for a discussion see Dubois & Hebert, 2006). As well,
there is evidence, at least for the United States, that multistate life tables and the Sullivan
method have yielded similar results based on the Asset and Health Dynamics Among the
Oldest Old (AHEAD) dataset (Lièvre et al., 2008; Suthers et al., 2003).

2. RESULTS
7
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Among the 2,143 subjects interviewed in 2000, 1,764 were considered cognitively
intact, and the remaining 379 were considered cognitively impaired. Out of the total 1,345
interviewed in 2010, 1,148 were considered cognitively intact and the other 197 were
considered cognitively impaired. Table 1 shows the results related to the prevalence of
cognitive impairment for 2000 and 2010 (weighted estimates) in the São Paulo population
of adults ages 60 years and older. Prevalence of cognitive impairment among older adults
in São Paulo decreased from 13.2% in 2000 to 10.4% in 2010. Prevalence of cognitive
impairment in 2000 was similar between men and women (12.7% and 13.5%, respectively).
In 2010, prevalence of cognitive impairment was 8.8% among men and 11.4% among
women, but although the difference between men and women increased, it was not
statistically significant. In both years, prevalence of cognitive impairment was higher in
older age groups (p < 0.001).
Table 2 shows the estimates for total life expectancy, life expectancy with and
without cognitive impairment for both years based on the central estimates of the
prevalence rates shown in Table 1. Results indicate that total life expectancy increased in
São Paulo from 2000 to 2010. In 2000, TLE at age 60 was 17.5 years for men and 22.0
years for women. In 2010, TLE at age 60 had increased to 19.4 years for men and 23.7
years for women. The average number of years expected to be lived without cognitive
impairment (HLE) also increased. Among men, HLE at age 60 was 14.8 years in 2000 and
it reached 17.1 years in 2010, a gain of 2.3 years without cognitive impairment. Among
women, HLE at age 60 increased from 17.9 in 2000 to 20.0 in 2010—an increase of 2.1
years. The percentage of HLE to TLE also increased for both men and women. However, at
each age, the percentage of healthy years to total years was always lower for women than it
was for men. Although the absolute number of years with cognitive impairment remained
8
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relatively constant with age for both men and women in both time periods, that number was
higher for women relative to men of the same age in 2000 and 2010. That is, for all years,
older women had a higher TLE than men, but more of these years were spent with
cognitive impairment.
Table 3 provides the low and high estimates for life expectancy with and without
cognitive impairment based on the lower and upper limits of the 95% confidence intervals
presented in Table 1. Results confirm the trend towards increasing the life expectancy
without cognitive impairment and the gender differences in the number of years expected to
be lived with cognitive impairment with older women living more years with cognitive
impairment.
3. DISCUSSION
There are several important findings. First, even though the prevalence of cognitive
impairment declined among older adults in Brazil between 2000 and 2010, this difference
was not statistically significant in analyses using random effects models (results available
upon request). Second, there are important differences in life expectancy with and without
cognitive impairment by age and gender. Even though the absolute number of years with
cognitive impairment remained relatively constant with age, which has been previously
shown in the literature (Dubois & Hébert, 2006; Lièvre et al., 2008; Matthews et al., 2009;
Perenboom et al., 1996), the percentage of remaining healthy years declined sharply with
age due to the decrease in TLE.
4.1 Education
In Brazil, as in other countries, having low educational level is associated with
higher prevalence of dementia (Herrera, Caramelli, Silveira, & Nitrini, 2002) and lower
cognitive performance (Soares et al., 2012).
9
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Three studies (Lièvre, et al., 2008; Matthews, et al., 2009; Reuser, Willekens, &
Bonneux, 2011; Reuser, et al., 2011) have explored the impact of education on life
expectancy with and without cognitive decline. All of them found that adults with fewer
years of education were expected to live more years with cognitive impairment because
education seems to delay the onset of cognitive impairment (Lièvre et al., 2008; Matthews
et al., 2009; Reuser et al., 2011). The strong association between educational level and
cognition at older ages has been explained by evidence showing that education can induce
changes in brain function at younger ages, and those changes can attenuate the effects of
neuropathology and thus help older adults maintain higher levels of cognition (Maurer,
2011; Reuser et al., 2011).
Therefore, the observed trend of reduced prevalence of cognitive impairment from
2000 to 2010, even if not statistically significant, may at least in part be explained by the
increased level of schooling of later-born cohorts. In 2000, the average length of schooling
among the São Paulo population of adults ages 60 and older was 3.7 years, while in 2010
the average was 4.5 years. More specifically, the drop in prevalence of cognitive
impairment among adults ages 60 through 64 years corresponded to an increase in the
number of years they had attended school, from 4.7 years in 2000 to 5.9 years in 2010.
Although the instrument we used to assess cognitive impairment is only marginally
influenced by schooling, it is well known that a higher level of education can act as a
protective factor against cognitive impairment (see, e.g., Alley, Suthers, & Crimmins,
2007). More studies are necessary to evaluate whether this downward trend in prevalence
of cognitive impairment will continue in coming years.

4.2 Comparisons with developed countries
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In comparison with estimates from studies of older adults in developed countries,
results from our study indicate that HLE tends to be lower in Brazil and life expectancy
with cognitive impairment tends to be higher. This means that older Brazilians, when
compared to older adults in developed countries, live a higher percentage of their remaining
years with cognitive impairment. Data from the baseline in this study showed that in 2000,
men age 70 in São Paulo were expected to live 23% of their remaining years with cognitive
impairment (2.6 out of 11.5 years) and women 28% (4.1 out of 14.7 years). In comparison,
in Canada in 1991, the percentage of remaining years with cognitive impairment at age 70
was 21% for men (2.6 out of 12.5 years) and 24% for women (3.7 out of 15.3 years)
(Dubois & Hébert, 2006).
Based on a large longitudinal study in the United Kingdom, Matthews et al. (2009)
estimated life expectancy with moderate-to-severe cognitive impairment at age 70 to be 1.3
years of 12.0 (11%) for men and 2.9 years of 15.3 (19%) for women. The percentage of
years expected to be lived with cognitive impairment was also low in the United States:
Lièvre et al. (2008), based on four waves (1993–2000) of the National Institute on Aging–
sponsored AHEAD study, estimated that 70-year-old adults could expect to live 1.3 years
of a 14.4-year TLE (9%) with cognitive decline. Another analysis based on the U.S. Health
and Retirement Study estimated that 55-year-old men could expect to live with cognitive
impairment for 2.5 years of a 25-year TLE (10%) and that 55-year-old women could expect
to live with cognitive impairment for 3.8 years of a 29.4-year TLE (13%) (Reuser et al.,
2011).
Differences in life expectancy with and without cognitive impairment between older
adults in developed and developing countries can be attributed to a number of factors: They
can result from differences in the measurement of cognitive impairment or in the methods
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used to estimate life expectancy with and without cognitive impairment. As mentioned in
section 4.1, educational level can affect cognitive performance, and the average length of
schooling for older men and women in Brazil is much less than that of older adults in
developed countries. And, educational level can have an indirect effect on the mediation of
other cognitive resources across the life course, such as occupation, health, or lifestyle
(Maurer, 2011).
4.3 Age
Prevalence of cognitive impairment increases with age, and data indicate that older
adults can be expected to live a higher percentage of their remaining years with cognitive
impairment. Previous studies conducted in Brazil showed that chronological age was an
independent predictor for lower cognitive performance (Soares et al., 2012) and that older
age was associated with faster cognitive decline over time (Castro-Costa et al., 2011).
4.4 Sex
As evidenced in this study and in the existing literature, women live longer
(Verbrugge, 1989). However, we also found that women face a greater number of years and
a higher percentage of remaining years with cognitive impairment (Dubois & Hébert, 2006;
Matthews et al., 2009; Reuser et al., 2011). Previous studies in Brazil have shown that
women have lower scores on the MMSE than men (Maurer, 2011; Soares et al., 2011).
However, other studies found that women had higher scores on the baseline, but faced
faster cognitive decline over time (Castro-Costa et al., 2011). Some have argued that the
higher impact of cognitive impairment in women can be, at least in part, attributed to
differences in educational levels, because among older adults, educational attainment
among women is lower than among men: Maurer (2011) found that more than half of the
overall difference in late-life cognition was a result of gender differences in educational
12
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attainment. Yount (2008) demonstrated that 83% of the gender gap in mean MMSE scores
was attributable to differences in men’s and women’s life course, mainly education.
4.5 Limitations
This study has some limitations. Our estimates of cognitive impairment are based
only in community-living older adults, because institutionalized respondents were not
included in the SABE Study. However, we do not expect this to have much of an effect on
our estimates for the following reasons: A study in Brazil found that institutionalization of
older adults was associated with worse cognitive performance (Plati, Covre, Lukasova, &
de Macedo, 2006). On the other hand, a later study found no difference in levels of
cognitive impairment between residents in long-stay institutions and community-living
older adults in Brazil (Marinho et al., 2010). As well, the institutionalized population in
Brazil is small, because families remain the main source of care for older adults (Camarano
& Kanso, 2010). Therefore, we believe that this bias is likely to be trivial.
Another limitation refers to the use of specific cutoffs of the MMSE. As expected
the use of different cutoffs to measure cognitive impairment can alter the number of years
lived with and without cognitive impairment, and so the comparison between our results
and other previous studies should be taken carefully. In addition, this study estimates are
based on a modified version of the MMSE. This measure was adopted in the SABE study
because other studies had already shown that older adults with low levels of education were
more likely to become cognitively impaired and do so at an earlier age (Lièvre et al., 2008),
therefore given the fact that Brazilian older adults have a very low educational level, this
modified instrument is an attempt to reduces the influence of schooling. If we had used the
complete version of MMSE, our estimates would be affected given that a large percentage
of our study population has low educational levels. Besides, the MMSE instrument also
13
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other limitations such as the limited usefulness for differential diagnosis, use of different
cut-off scores and sometimes poor translations -- all of which have been widely explored
in the literature (Folstein & Folstein, 2010). However, the instrument is widely used in
research to measure cognitive impairment, and it is also considered a good tool for
measuring general cognitive ability, which is especially useful in epidemiologic studies
(Ismail, Rajji, & Shulman, 2010).
The fact that the study was conducted in São Paulo may also be a source of bias,
because it uses a population of older adults in the country's largest city. It is possible that,
because São Paulo offers the largest and most comprehensive network of health services in
the country, the estimates presented here may differ from the rest of the country. On the
other hand, the city has a very diverse older adult (e.g. sociodemographic levels, racial
groups, migration histories), which have different levels of access to these services.
Inequality in access to health services was higher in São Paulo than for the other cities
participating in the SABE multicenter study in 2000 (Noronha & Andrade, 2005), which
reflects the diversity and disparities found in the city and in Brazil as a whole. Therefore,
even though the data are not representative for the country, it is helpful to understand the
trends seeing in São Paulo, given its diverse and dynamic population. As for other countries
in South America, Brazil still lacks data on cognition in a larger and representative sample,
therefore this study contributes to this knowledge by providing estimates for the largest city
in Brazil.

4.6 Implications of the research
Cognitive decline often can lead to dementia and Alzheimer’s Disease (Fisk, Merry,
& Rockwood, 2003), higher occurrence of falls (Welmerink, Longstreth, Lyles, &
14
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Fitzpatrick, 2010), and consequent dependence on caregivers for activities of daily living
(Alexandre et al., 2012; Avila-Funes et al., 2011). As a result, cognitive impairment
increases the demand for health services, especially high-cost procedures and medications.
However, Brazil, like most developing countries, does not have sufficiently organized
health care structures or policies to cope with the rapid aging of the population and
associated increase in costs.
The current Política Nacional de Saúde do Idoso [National Policy for the Health of
the Elderly] (PNSI) in Brazil proposes several programs to improve the health and wellbeing of older adults. Programs implemented by the federal government currently focus on
immunization, distribution of medications for prevalent diseases, and cataract surgery
(Miyata, Vagetti, Fanhani, Pereira, & Andrade, 2005). However, programs such as adult
day health care and home health care for older adults are still not well-developed, and few
states are acting according to the PNSI guidelines (Miyata et al., 2005).
The programs aimed at training health care professionals have also been slow to
begin and/or develop. Specialized trained health care professionals are needed for the
regular and careful assessment of cognitive decline, so that programs and policies can be
implemented among the appropriate target groups. Trained health care professionals are
also needed to lead activities that can improve social engagement and lower functional loss
among older adults.
Recent studies conducted in Brazil have shown positive results for interventions
related to cognition. Older adult residents in institutions had lower functional loss and
better social engagement when they participated in stimulating activities and interventions
based on reminiscence using a life-history approach (Azcurra, 2012; Plati et al., 2006).
Other programs, such as home health care for older adults, need to be implemented to
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address gender differentials in cognitive decline and care. In Brazil, most of the care of
older adults is provided by family members, particularly spouses and children (Del Duca,
Thumé, & Hallal, 2011). Because caring for a spouse is associated with cognitive decline
(Vitaliano, Murphy, Young, Echeverria, & Borson, 2011), Brazilian older women are
disproportionately at risk, given that they are more likely to provide care to their (often
older) husbands.
4. CONCLUSION
Cognitive impairment is a major health problem at older ages. This study provides
the first estimates of life expectancy with and without cognitive impairment for older adults
in Brazil, adding to a growing body of literature that estimates life expectancy with and
without cognitive impairment (Dubois & Hébert, 2006; Lièvre et al., 2008; Matthews et al.,
2009; Perenboom et al., 1996; Ritchie, Mathers, et al., 1994; Ritchie, Robine, et al., 1994;
Roelands et al., 1994; Sauvaget et al., 2001; Sauvaget et al., 1997).
Our findings suggest that older Brazilians live a higher percentage of their
remaining lives with cognitive impairment than their counterparts from more developed
countries. They also suggest important gender differences: Older Brazilian women live
longer lives, but they live a greater number and a higher percentage of their remaining years
with cognitive impairment. These estimates of life expectancy with and without cognitive
impairment for older adults are critical for understanding the burden of cognitive
impairment and the services needed by those with the condition as well as their caregivers.
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Table 1
Prevalence of Cognitive Impairment among Older Adults in São Paulo, Brazil: 2000 and 2010 (Weighted Estimates)
Sex and age
groups
Total
60–64
65–69
70–74
75–79
80–84
85+
Men
60–64
65–69
70–74
75–79
80–84
85+
Women
60–64
65–69
70–74
75–79
80–84
85+

%
13.2
6.0
8.0
13.4
18.5
30.0
56.4
12.6
6.4
9.5
15.6
16.2
24.3
51.6
13.5
5.6
6.9
11.8
19.9
32.6
58.9

2000
95% CI
[11.4, 15.2]
[3.8, 9.1]
[5.5, 11.7]
[9.7, 18.2]
[13.9, 24.3]
[23.6, 37.2]
[48.7, 63.8]
[10.1, 15.8]
[3.5, 11.4]
[5.4, 16.2]
[10.3, 22.8]
[11.6, 22.2]
[18.3, 31.6]
[41.8, 61.2]
[11.6, 15.8]
[3.3, 9.3]
[4.3, 11.0]
[7.4, 18.4]
[14.1, 27.5]
[24.5, 42.0]
[49.0, 68.2]

%
10.4
2.8
5.1
10.3
12.4
26.7
45.3
8.8
1.7
5.2
11.0
16.4
19.8
38.5
11.4
3.7
5.0
9.8
10.2
29.6
49.0

2010
95% CI
[8.5, 12.7]
[1.2, 6.4]
[2.5, 10.1]
[6.2, 16.6]
[8.3, 18.2]
[19.8, 34.9]
[35.3, 55.7]
[6.3, 12.2]
[0.4, 7.0]
[1.2, 19.5]
[5.4, 21.3]
[8.6, 29.0]
[10.5, 34.2]
[26.7, 52.0]
[9.1, 14.2]
[1.7, 7.8]
[2.2, 10.9]
[5.2, 17.7]
[6.0, 17.0]
[20.9, 39.9]
[38.0, 60.1]

Note. CI = confidence interval.
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Table 2
Total Life Expectancy, Life Expectancy without and with Cognitive Impairment among Older Adults in São Paulo, Brazil: 2000 and 2010
2000

TLE

HLE

SE

% healthy
years
remaining

Life
expectancy
with
cognitive
impairment

20.0
16.5
13.4
10.5
8.1
6.1

16.5
13.1
9.9
7.1
4.6
2.7

0.15
0.15
0.15
0.15
0.17
0.20

82.5
79.4
73.9
67.6
56.8
44.3

3.5
3.5
3.5
3.4
3.5
3.5

21.6
17.9
14.5
11.4
8.7
6.4

18.6
14.9
11.4
8.4
5.6
3.5

0.20
0.21
0.21
0.22
0.23
0.24

86.1
83.2
78.6
73.7
64.4
54.7

3.0
3.1
3.1
3.1
3.2
2.9

17.5
14.3
11.5
9.1
7.0
5.4

14.8
11.7
8.9
6.6
4.4
2.6

0.20
0.20
0.20
0.18
0.21
0.27

84.6
81.8
77.4
72.5
62.9
48.1

2.7
2.6
2.6
2.5
2.6
2.8

19.4
16.0
12.8
10.1
7.7
5.7

17.1
13.6
10.4
7.7
5.5
3.5

0.29
0.31
0.32
0.33
0.32
0.34

88.1
85.0
81.3
76.2
71.4
61.4

2.3
2.4
2.4
2.4
2.2
2.2

22.0
18.2
14.7
11.5
8.7
6.5

17.9
14.1
10.6
7.4
4.7
2.7

0.22
0.22
0.22
0.23
0.25
0.28

81.4
77.5
72.1
64.3
54.0
41.5

4.1
4.1
4.1
4.1
4.0
3.8

23.7
19.6
15.9
12.4
9.4
6.8

20.0
16.0
12.2
8.8
5.6
3.5

0.28
0.28
0.29
0.29
0.31
0.32

84.4
81.6
76.7
71.0
59.6
51.5

3.7
3.6
3.7
3.6
3.8
3.3

Sex and age

Total
60
65
70
75
80
85
Men
60
65
70
75
80
85
Women
60
65
70
75
80
85

2010

26

TLE

HLE

SE

% healthy
years
remaining

Life
expectancy
with
cognitive
impairment

Life Expectancy with Cognitive Impairment

Note. TLE = total life expectancy; HLE = healthy life expectancy (life expectancy without cognitive impairment); SE = standard error.
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Table 3
Low and High Estimates for Life Expectancy with and without Cognitive Impairment based on 95% Confidence Interval among Older Adults in São
Paulo, Brazil: 2000 and 2010
2000
Sex and
age

Total
60
65
70
75
80
85
Males
60
65
70
75
80
85
Females
60
65
70
75
80
85

Life expectancy without
cognitive impairment

2010
Life expectancy with
cognitive impairment

Life expectancy without
cognitive impairment

Life expectancy with
cognitive impairment

Low

High

Low

High

Low

High

Low

High

15.6
12.2
9.1
6.4
4.0
2.2

17.3
13.8
10.6
7.7
5.2
3.1

2.7
2.7
2.8
2.8
2.9
3.0

4.4
4.3
4.3
4.2
4.1
3.9

17.3
13.6
10.3
7.5
4.8
2.8

19.6
15.8
12.3
9.1
6.3
4.2

2.1
2.2
2.3
2.3
2.4
2.3

4.3
4.3
4.2
4.0
4.0
3.6

13.7
10.7
8.1
6.0
3.9
2.1

15.6
12.4
9.6
7.2
5.0
3.1

1.8
1.9
1.9
1.9
2.0
2.3

3.8
3.6
3.4
3.1
3.1
3.3

15.0
11.5
8.8
6.4
4.4
2.7

18.2
14.7
11.4
8.7
6.3
4.2

1.2
1.3
1.4
1.4
1.4
1.5

4.4
4.4
4.0
3.7
3.3
3.0

16.5
12.9
9.4
6.4
3.9
2.1

19.0
15.2
11.6
8.3
5.5
3.3

3.1
3.1
3.1
3.2
3.2
3.2

5.5
5.4
5.3
5.1
4.8
4.4

18.2
14.4
10.8
7.7
4.6
2.7

21.2
17.1
13.3
9.8
6.6
4.2

2.5
2.5
2.6
2.6
2.8
2.6

5.4
5.3
5.1
4.8
4.8
4.1
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