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Recent studies on health inequality have
focused on individual characteristics such as
education, income, or ethnicity, as well as
group characteristics, to explain social and
spatial variations in health.1–7 Highlighting in-
equalities at the local level is especially important,
because social and environmental conditions
have been shown to be significant determinants
of health status.8

The majority of geographical health studies
have analyzed mortality data, largely because
they are readily accessible. However, increased
longevity in developed countries has resulted
in a greater emphasis on the quality of the later
years.9,10 A long life does not necessarily mean
a healthy life, as an increase in years lived is
often accompanied by an increase in chronic
morbidity and disability.11 As such, it is generally
agreed upon that mortality indicators alone are
insufficient to appropriately characterize the
state of a population’s health.12 Newer, more
relevant indicators such as quality-adjusted life
years and disability-adjusted life years, which
combine mortality data with morbidity and
disability data, provide methods to investigate
and compare the burden of diseases.13

Over the past 4 decades, different health
indicators that consider morbidity, functional
limitations, and disabilities along with mortality
have been proposed.14–16 A single measure of
morbidity and mortality obtained by the Sullivan
method (healthy life expectancy)17 has been the
most frequently used.14 It estimates the number
of years a person of a given population may
expect to enjoy full health. Variations of this
measure are established by different definitions
of healthy, which are usually based on self-
perceived health, long-term illness or disability,
and functional or cognitive limitations.

The summarized measures of morbidity and
mortality obtained by the Sullivan method
have been adopted for monitoring health
inequalities in many developed countries.18 In
the United Kingdom, the regional variation in
healthy life expectancy (as measured by limiting

long-standing illness) has been found to be much
greater than are the regional variations in life
expectancy.19 Studies in other countries have
produced similar findings.20,21 Substantial in-
equalities in healthy life years among persons
aged 50 years were also found in European
Union countries, with greater variation in healthy
life expectancy than in life expectancy.22

In Brazil, differences in mortality across
regions have been well documented, often with
a steep north–south gradient.23,24 These in-
equalities persist; the more prosperous southern
states have lower infant mortality and higher life
expectancies. Small-area variations in health in-
dicators in large Brazilian cities are also evident,
reflecting socioeconomic and environmental
inequalities.25–28

In Rio de Janeiro, Brazil, mortality studies
have established an association between ad-
verse health outcomes and residential concen-
tration of poverty. The worst health indicators
were found in the sector of the city with the
highest concentration of slum residents, which
also had an extremely high homicide rate.29 A
geographic study in Goiânia, a newly urbanized
city of Brazil, also detected a spatial cluster of
violent deaths on its outskirts.30 This cluster had

a significantly higher proportion of people with
the lowest educational level and income and
the worst housing conditions in the city.

Whether these conditions are associated
with differences in quality of life for older
adults has been less well studied. In Brazil,
healthy life expectancy was estimated for the
total adult population31,32 and for the elderly in
the city of São Paulo,33 but this measure has not
been used to monitor inequalities in quality of
life among older persons.

We examined deprivation and inequalities
in total life expectancy and healthy life ex-
pectancy by location in the municipality of Rio
de Janeiro. We calculated healthy life expec-
tancy with the approach developed by the
World Health Organization (WHO),34 in which
healthy status is established by degree of func-
tional limitation, with data from a survey carried
out in the city during 2006.

METHODS

As part of a project developed by the WHO
to assess health system performance of mem-
ber countries, the World Health Survey was
administered in Brazil in 2003.35 In 2006,

Objectives. We investigated deprivation and inequalities in life expectancy and

healthy life expectancy by location in Rio de Janeiro, Brazil.

Methods. We conducted a health survey of 576 adults in 2006. Census tracts

were stratified by income level and categorization as a slum. We determined

health status by degree of functional limitation, according to the approach

proposed by the World Health Organization. We calculated healthy life expec-

tancies by Sullivan’s method with abridged life table.

Results. We found the worst indicators in the slum stratum. The life expec-

tancy at birth of men living in the richest parts of the city was 12.8 years longer

than that of men living in deprived areas. For both men and women older than

age 65 years, healthy life expectancy was more than twice as high in the richest

sector as in the slum sector.

Conclusions. Our analysis detailed the excess burden of poor health

experienced by disadvantaged populations of Rio de Janeiro. Policy efforts

are needed to reduce social inequalities in health in this city, especially among

the elderly. (Am J Public Health. 2011;101:517–523. doi:10.2105/AJPH.2010.

195453)

RESEARCH AND PRACTICE

March 2011, Vol 101, No. 3 | American Journal of Public Health Szwarcwald et al. | Peer Reviewed | Research and Practice | 517



we adapted the survey questionnaire to assess
the performance of the Brazilian Health System,
with a focus on primary care. We conducted
the survey in several large Brazilian cities,36

including Rio de Janeiro.
In Rio de Janeiro, the study design encom-

passed 4 strata, each an aggregation of census
tracts with different socioeconomic character-
istics. The Brazilian Institute of Geography and
Statistics defines a slum tract as a community
with 50 or more households illegally occupying
land that is haphazardly arranged and lacks
essential public services. We used this defini-
tion along with mean monthly incomes of
household heads to determine the following
sectors of the city:

1. Slum sector, composed of all slum census
tracts;

2. Poor sector, composed of all nonslum census
tracts with mean monthly income less than
or equal to US$350;

3. Intermediate sector, composed of all census
tracts with mean monthly income greater
than US$350 and less than or equal to
US$1000; and

4. Rich sector, composed of all census tracts
with mean monthly income greater than
US$1000.

We conducted the health survey in 576 Rio
de Janeiro households (144 households per
stratum). The sample design was derived from
traditional household surveys, with 3 selection
stages: census tracts, households, and adult
residents (aged 18 years or older). First, we
allocated census tracts to 1 of the 4 strata. For
each stratum, we selected 9 tracts, with prob-
ability proportional to the number of house-
holds in the census tract. In each census tract,
we randomly selected 16 households. In the
last stage, we randomly selected 1 adult per
household to participate in the survey. We
used a weighting calibration procedure to
adjust for the census population distribution by
income, gender, and age group. Because the
study design involved stratification of census
tracts and multiple-stage cluster selection, we
considered the complex sample design in the
statistical analysis.37

The questionnaire asked about household
and sociodemographic characteristics, self-per-
ception of health, and degree of difficulty in
carrying out activities of daily living. In the
analysis, we examined differences in household
characteristics by strata. We considered 4 in-
dicators: educational level of the household
head (incomplete elementary school, incom-
plete fundamental school, incomplete secondary

school, or complete secondary education or
more), number of residents per room in the
household, number of bathrooms per house-
hold, and household assets, defined by the sum
of such items as refrigerator, television, stereo,
washing machine, land-line telephone, cellular
telephone, computer, microwave, dishwasher,
and automobile.

Health Domains

We based our definition of health on the
approach proposed by the WHO in the In-
ternational Classification of Functionality, Dis-
ability, and Health,38 in which limitations to
activities and functionality are viewed not only as
a consequence of illness but also as important
components of an individual’s health.

We examined 2 components of disability:
activity limitations and deficiencies in function
and body structure. Respondents were asked
about functional disabilities in 6 domains: (1)
daily activities (‘‘Overall, in the last 30 days,
how much difficulty did you have performing
work or household activities?’’), (2) mobility
(‘‘Overall, in the last 30 days, how much
difficulty did you have with moving around?’’),
(3) self-care (‘‘Overall, in the last 30 days, how
much difficulty did you have with self-care,
such as washing or dressing yourself?’’), (4)

TABLE 1—Characteristics by Socioeconomic Stratum: Rio de Janeiro, Brazil, 2006

Slum Sector, % (95% CI) Poor Sector, % (95% CI) Intermediate Sector, % (95% CI) Rich Sector, % (95% CI)

Educational level of household head

Incomplete elementary school 33.8 (26.0, 42.2) 19.5 (13.6, 27.1) 8.8 (5.0, 15.1) 0.6 (0.1, 4.1)

Incomplete fundamental school 38.3 (30.1, 47.3) 27.4 (20.3, 35.9) 15.1 (10.0, 22.0) 4.9 (2.0, 11.8)

Incomplete secondary school 17.7 (11.8, 25.8) 22.9 (16.2, 31.3) 13.7 (8.8, 20.7) 2.5 (0.9, 6.9)

‡ Complete secondary school 10.2 (5.9, 17.2) 30.2 (22.7, 38.9) 62.5 (53.9, 70.3) 92.0 (85.1, 95.8)

Household assets,a no.

0–3 23.5 (16.9, 31.8) 11.4 (7.0, 17.8) 4.9 (2.4, 9.7) 0.6 (0.1, 4.2)

4–7 73.8 (65.5, 80.7) 75.4 (67.3, 82.1) 62.7 (54.1, 70.5) 25.7 (18.2, 35.0)

‡ 8 2.6 (1.0, 7.1) 13.2 (8.4, 20.2) 32.4 (25.0, 40.9) 73.7 (64.5, 81.2)

Residents per room in household, no. 1.9 (1.7, 2.2) 1.4 (1.3, 1.6) 1.1 (1.0, 1.2) 0.8 (0.7, 0.8)

Bathrooms in household, no.

£ 1 92.2 (86.2, 95.7) 83.8 (76.4, 89.2) 66.4 (57.9, 74.0) 18.1 (12.0, 26.4)

2 6.4 (3.3, 12.1) 15.0 (9.9, 22.2) 28.9 (21.8, 37.2) 36.9 (28.6, 46.0)

‡ 3 1.4 (0.4, 5.6) 1.2 (0.2, 6.6) 4.7 (2.1, 10.2) 45.0 (36.4, 53.9)

Note. CI = confidence interval. The slum sector was composed of all slum census tracts, the poor sector was composed of all nonslum census tracts with mean monthly income less than or equal to
US $350, the intermediate sector was composed of all census tracts with mean monthly income greater than US $350 and less than or equal to US $1000, and the rich sector was composed of all
census tracts with mean monthly income greater than US $1000.
aSum of such items as refrigerator, television, stereo, washing machine, land-line telephone, cellular telephone, computer, microwave, dishwasher, and automobile.
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sensation of pain (‘‘Overall, in the last 30 days,
how much bodily aches or pains did you
have?’’), (5) learning (‘‘In the last 30 days,
how much difficulty did you have in learning
a new task [for example, learning how to get to

a new place, learning a new game, learning
a new recipe, etc.]?’’), and (6) vision (‘‘In the
last 30 days, how much difficulty did you
have in seeing and recognizing a person you
know across the street [i.e., from a distance of

about 20 m]? and ‘‘In the last 30 days, how
much difficulty did you have in seeing and
recognizing an object at arm’s length or in
reading?’’).

We scored each item from 1 to 5 according
to level of difficulty in undertaking the activity
(1=none, 2=mild, 3=moderate, 4=severe,
5=extreme). No or mild difficulty was recoded
as zero, moderate difficulty as 1, and severe
or extreme as 2. For vision, we considered
severe or extreme answers in either of the 2
questions to be a severe vision difficulty. We
calculated the total disability score from the
sum of the 6 items (minimum of 0 and maxi-
mum of 12; with the 2 vision responses
combined). We used the threshold of 3 in the
total disability score to define healthy status
(score<3) and poor health status (score‡3).

Statistical Methods

We calculated healthy life expectancies by
Sullivan’s method17 with an abridged life table.
We obtained mortality data for 2006 from the
Health Department of Rio de Janeiro. We used
a geographic information system to geocode the
addresses and to classify census tracts into the
4 strata. The census provided population data
from 2000, which we used to estimate the 2006
strata populations by gender and age group.
We also obtained mortality rates by gender, age
(in 5-year age groups) and stratum.

To explore inequalities, we compared mean
disability scores among strata and fitted a mul-
tivariate logistic regression model with poor
health status as the response variable, adjusted
for gender, age, and educational level. Because
sample sizes in the gender and age categories
were small, we used a logistic regression model
with age and gender as covariates to estimate
the probabilities of healthy status. We then
used the predicted probabilities by 5-year age
groups and gender to estimate healthy life
expectancies in each stratum.

RESULTS

The proportional distribution of households
by strata according to socioeconomic charac-
teristics is shown in Table 1. We found marked
inequalities. Although 2 sectors were impov-
erished, only 1 was classified as a slum, and
in all indicators the poor sector fared better
than the slum sector. Among slum household

TABLE 2—Life Expectancy by Age, Gender, and Socioeconomic Stratum:

Rio de Janeiro, Brazil, 2006

Life Expectancy, y

Age, y Slum Sector Poor Sector Intermediate Sector Rich Sector

Females

0 71.6 75.6 78.0 81.4

1 71.8 75.5 77.9 81.1

5 68.1 71.7 74.1 77.2

10 63.2 66.8 69.2 72.2

15 58.4 61.9 64.2 67.2

20 53.7 57.0 59.4 62.4

25 48.9 52.2 54.6 57.5

30 44.5 48.4 50.3 52.6

35 39.9 43.7 45.6 47.8

40 35.4 39.1 41.0 43.1

45 31.1 34.6 36.4 38.4

50 27.1 30.3 32.0 33.9

55 23.2 26.1 27.9 29.4

60 19.7 22.3 23.9 25.1

65 16.0 18.7 20.1 21.0

70 12.7 15.3 16.6 17.0

‡ 75 9.8 12.6 13.4 13.1

Males

0 60.9 64.0 67.1 73.7

1 61.0 64.0 67.0 73.4

5 57.3 60.1 63.1 69.6

10 52.5 55.3 58.3 64.7

15 47.7 50.4 53.4 59.7

20 43.8 46.2 49.3 55.2

25 40.0 42.3 45.1 50.7

30 35.9 38.3 40.9 46.1

35 31.6 34.1 36.6 41.5

40 27.5 29.7 32.1 36.9

45 23.4 25.4 28.0 32.6

50 19.9 21.6 24.0 28.1

55 16.7 18.2 20.3 24.0

60 14.0 15.1 17.0 20.1

65 11.2 12.1 13.8 16.5

70 8.6 9.3 10.9 12.9

‡ 75 6.3 7.1 8.2 9.8

Note. The slum sector was composed of all slum census tracts, the poor sector was composed of all nonslum census tracts
with mean monthly income less than or equal to US $350, the intermediate sector was composed of all census tracts with
mean monthly income greater than US $350 and less than or equal to US $1000, and the rich sector was composed of all
census tracts with mean monthly income greater than US $1000.

RESEARCH AND PRACTICE

March 2011, Vol 101, No. 3 | American Journal of Public Health Szwarcwald et al. | Peer Reviewed | Research and Practice | 519



heads, 33.8% did not complete elementary
school; only 19.5% of their counterparts in the
poor sector had only this level of education. By
contrast, in the wealthiest area, only 0.6% of
household heads did not complete elementary
school, and 92% completed secondary school.

We observed similar patterns in household
assets, with the highest accumulation in the
wealthiest sector. Differences in crowding were
also pronounced; the mean number of resi-
dents per household room was 0.8 among
the wealthy and 1.9 in slum households. In

addition, 45% of households located in the
richest stratum had 3 or more bathrooms; less
than 1.5% of poor and slum households had as
many.

The life tables showed distinct mortality
patterns by strata (Table 2). The life expectancy
variation was proportional to socioeconomic
level: the wealthier the sector, the greater the
longevity. The slum sector had the shortest life
expectancy for both men and women at all
ages. The life expectancy at birth of men living
in the wealthiest parts of the city was12.8 years
longer than that of men living in deprived
areas. The differences by strata among women
were also pronounced, although smaller.

The mean disability score by gender, age,
and stratum is shown in Table 3. The wealth-
iest residents had the best scores for both
genders and age groups. The gaps between rich
and poor were large: the mean disability score
varied from 1.09 to 0.35 among individuals
younger than 60 years, and from 2.72 to 0.53
among older persons, indicating that the poor
elderly averaged more than 2 severe condi-
tions and that almost half their counterparts in
rich neighborhoods did not have any. Women
had higher disability scores than did men in
both age groups in all strata, except for the
wealthiest stratum and older age group. The
steepest socioeconomic gradient appeared
among women aged 60 years or older, the
slightest among men younger than 60 years.

When we modeled the variation across
strata for poor health status (disability
score‡3) adjusted for educational level, gen-
der, and age, we found statistically significant
effects for all 3 strata in comparison with the
wealthiest one (Table 4). The proportion of
individuals with disabilities increased with age
and among females, but educational level did
not have a statistically significant effect. The
slum sector showed the highest effect, followed
by the poor and intermediate sectors.

The estimated healthy life expectancies by
gender, age group (for individuals aged‡20
years), and strata are shown in Table 5.
Because women lived more years in poor
health or with limitations, the differences in
healthy life expectancy between men and
women were smaller than were the differences
in life expectancy for all age groups. However,
the percentage of lost years of healthy life
was much higher among women. Among the

TABLE 3—Mean Disability Score by Age Group, Gender, and Socioeconomic Strata:

Rio de Janeiro, Brazil, 2006

Age Group, y

Slum Sector,

Mean Score (SE)

Poor Sector,

Mean Score (SE)

Intermediate Sector,

Mean Score (SE)

Rich Sector,

Mean Score (SE)

Women

18–59 1.3148 (0.2953) 1.1667 (0.2331) 1.0556 (0.2055) 0.3704 (0.1161)

‡ 60 3.3889 (0.9152) 3.5556 (0.7104) 2.1667 (0.6679) 0.5000 (0.2322)

Men

18–59 0.8704 (0.2048) 0.3704 (0.1099) 0.3519 (0.1095) 0.3333 (0.0877)

‡ 60 2.0556 (0.5330) 1.8333 (0.5955) 1.2222 (0.4683) 0.5556 (0.2455)

Total

18–59 1.0926 (0.1802) 0.7685 (0.1339) 0.7037 (0.1208) 0.3519 (0.0724)

‡ 60 2.7222 (0.5339) 2.6944 (0.4794) 1.6944 (0.4098) 0.5278 (0.1666)

Note. The slum sector was composed of all slum census tracts, the poor sector was composed of all nonslum census tracts
with mean monthly income less than or equal to US $350, the intermediate sector was composed of all census tracts with
mean monthly income greater than US $350 and less than or equal to US $1000, and the rich sector was composed of all
census tracts with mean monthly income greater than US $1000.

TABLE 4—Logistic Regression Model Results With Poor Health Status as the Response

Variable: Rio de Janeiro, Brazil, 2006

ORa (95% CI) P

Gender

Women (Ref) 1.00

Men 0.38 (0.22, 0.64) <.001

Age, y

18–29 0.08 (0.03, 0.25) <.001

30–39 0.33 (0.16, 0.67) .002

40–59 0.52 (0.28, 0.96) .036

‡ 60 (Ref) 1.00

Educational level

Incomplete elementary school 1.89 (0.99, 3.61) .056

Complete elementary school (Ref) 1.00

Socioeconomic stratum

Slum 3.02 (1.12, 8.16) .029

Poor 2.83 (1.10, 7.27) .03

Intermediate 2.78 (1.13, 6.80) .026

Rich (Ref) 1.00 . . .

Note. OR = odds ratio; CI = confidence interval. The slum sector was composed of all slum census tracts, the poor sector was
composed of all nonslum census tracts with mean monthly income less than or equal to US $350, the intermediate sector
was composed of all census tracts with mean monthly income greater than US $350 and less than or equal to US $1000, and
the rich sector was composed of all census tracts with mean monthly income greater than US $1000.
aDerived from a logistic regression model adjusted for age, gender, educational level, and stratum.
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elderly, healthy life expectancy was more than
twice as high in the wealthiest sector as in
the slum sector, for both men and women.
Moreover, when we measured healthy life
expectancy against total life expectancy, we
found that the wealthiest men and women had
the highest proportion of healthy life after age
65 years: for men, 92.3% and for women,
80.7%.

DISCUSSION

Health is defined by the WHO as a complete
state of physical, mental, and social well-being.
This definition transcends the absence of death
and disease and incorporates quality of life.

The concept of healthy life expectancy arises
from this context and is used to estimate the
average time (in years) a person may expect
to enjoy good health.

Since the1980s, a growing number of studies
have employed the Sullivan method14,18 because
of its mathematical simplicity, the availability of
required data, and the ease of interpreting re-
sults. This indicator has also been adopted for
monitoring inequality in health according to
socioeconomic indicators such as income, race/
ethnicity, and educational level.39,40

We aimed to estimate healthy life expec-
tancy in Rio de Janeiro and to examine its
relation to area sociodemographic conditions.
Overall, our findings were consistent with

previous Brazilian studies; in all strata, the
percentage of lost years of healthy life in-
creased with age, and, although women lived
longer than did men, they lived relatively fewer
years in good health.32,33 Regarding socioeco-
nomic differences, our findings corroborated the
findings of a study in the city of São Paulo, which
showed a higher prevalence of disability in the
group with lower educational attainment.41

We found pronounced inequalities between
strata in life expectancy and healthy longevity,
confirming previous studies that observed
small-area inequalities in health conditions in
Rio de Janeiro.29 Life expectancy at birth varied
by as much as 13 years between residents of
the wealthy and slum sectors. This difference

TABLE 5—Life Expectancy and Healthy Life Expectancy by Gender, Age, and Socioeconomic Stratum: Rio de Janeiro, Brazil, 2006

Slum Sector Poor Sector Intermediate Sector Rich Sector

Age, y

Life

Expectancy, y

Healthy Life

Expectancy, y

Healthy Life

Lost, y (%)

Life

Expectancy, y

Healthy Life

Expectancy, y

Healthy Life

Lost, y (%)

Life

Expectancy, y

Healthy Life

Expectancy, y

Healthy Life

Lost, y (%)

Life

Expectancy, y

Healthy Life

Expectancy, y

Healthy Life

Lost, y (%)

Women

20 53.7 37.1 16.6 (30.9) 57.0 40.8 16.2 (28.4) 59.4 44.9 14.5 (24.4) 62.4 56.2 6.2 (9.9)

25 48.9 32.8 16.2 (33.0) 52.2 36.4 15.8 (30.3) 54.6 40.3 14.2 (26.1) 57.5 51.4 6.1 (10.6)

30 44.5 28.8 15.7 (35.3) 48.4 32.8 15.6 (32.3) 50.3 36.3 14.0 (27.8) 52.6 46.7 5.9 (11.4)

35 39.9 24.8 15.1 (37.7) 43.7 28.6 15.1 (34.5) 45.6 32.0 13.6 (29.7) 47.9 42.0 5.8 (12.2)

40 35.4 21.1 14.3 (40.3) 39.0 24.6 14.4 (36.9) 40.9 27.9 13.0 (31.8) 43.0 37.4 5.6 (13.1)

45 31.1 17.7 13.4 (43.1) 34.5 20.9 13.6 (39.4) 36.5 24.0 12.4 (34.1) 38.4 33.0 5.4 (14.2)

50 27.1 14.6 12.5 (46.1) 30.2 17.5 12.7 (42.1) 32.0 20.3 11.7 (36.5) 33.8 28.7 5.1 (15.3)

55 23.2 11.8 11.4 (49.2) 26.1 14.4 11.7 (44.9) 27.9 17.0 10.8 (39.0 29.4 24.6 4.9 (16.5)

60 19.6 9.4 10.3 (52.3) 22.3 11.6 10.6 (47.8) 23.9 13.9 9.9 (41.6) 25.1 20.6 4.5 (17.9)

65 16.0 7.2 8.9 (55.3) 18.6 9.2 9.4 (50.6) 20.1 11.2 8.9 (44.1) 21.0 16.9 4.0 (19.3)

70 12.7 5.3 7.4 (58.0) 15.3 7.2 8.1 (53.1) 16.5 8.9 7.7 (46.4) 16.9 13.5 3.5 (20.6)

‡ 75 9.7 3.9 5.9 (60.1) 12.6 5.7 6.9 (54.8) 13.3 6.9 6.4 (48.1) 13.1 10.3 2.8 (21.7)

Men

20 43.9 38.2 5.6 (12.9) 46.2 41.0 5.2 (11.3) 49.3 44.6 4.7 (9.5) 55.2 53.3 1.9 (3.5)

25 39.9 34.4 5.6 (14.0) 42.3 37.1 5.1 (12.2) 45.1 40.6 4.6 (10.3) 50.7 48.8 1.9 (3.8)

30 35.9 30.4 5.6 (15.2) 38.3 33.2 5.1 (13.3) 40.9 36.3 4.5 (11.2) 46.1 44.2 1.9 (4.1)

35 31.6 26.3 5.3 (16.6) 34.1 29.1 4.9 (14.5) 36.5 32.1 4.4 (12.2) 41.5 39.6 1.8 (4.4)

40 27.5 22.4 5.0 (18.2) 29.7 24.9 4.7 (15.9) 32.1 27.9 4.2 (13.3) 36.9 35.1 1.8 (4.8)

45 23.4 18.7 4.7 (20.1) 25.5 21.0 4.4 (17.4) 27.9 23.9 4.0 (14.6) 32.6 30.9 1.7 (5.3)

50 19.9 15.5 4.4 (22.2) 21.6 17.5 4.1 (19.2) 23.9 20.1 3.8 (16.0) 28.1 26.5 1.6 (5.8)

55 16.7 12.6 4.1 (24.5) 18.2 14.3 3.8 (21.2) 20.2 16.7 3.6 (17.7) 24.0 22.5 1.5 (6.4)

60 13.9 10.2 3.8 (27.1) 15.1 11.5 3.5 (23.4) 17.0 13.7 3.3 (19.5) 20.1 18.7 1.4 (7.0)

65 11.2 7.9 3.4 (29.9) 12.0 8.9 3.1 (25.9) 13.8 10.9 2.9 (21.4) 16.5 15.2 1.3 (7.7)

70 8.6 5.8 2.8 (32.8) 9.3 6.7 2.7 (28.4) 10.8 8.3 2.5 (23.4) 12.9 11.8 1.0 (8.5)

‡ 75 6.3 4.1 2.2 (35.3) 7.1 4.9 2.2 (30.5) 8.2 6.1 2.0 (25.1) 9.8 8.9 0.9 (9.1)

Note. The slum sector was composed of all slum census tracts, the poor sector was composed of all nonslum census tracts with mean monthly income less than or equal to US $350, the
intermediate sector was composed of all census tracts with mean monthly income greater than US $350 and less than or equal to US $1000, and the rich sector was composed of all census tracts
with mean monthly income greater than US $1000.
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may possibly be explained by extremely high
homicide rates in Rio’s slums, associated pre-
dominantly with conditions that generate vio-
lence, such as drug traffic.42

The increase in violent death in Rio’s slums
can be viewed as a reflection of the vulnera-
bility of poor youths to the lure of criminal
activity. Lack of social integration, growing
hostility between the poor and the wealthy, and
the inability of poor young people to find their
way into the job market combine to make
offers of easy money and positions of leader-
ship offered by organized crime seductive.43

Many become involved in disputes over control
of drug points of sale and in robberies and
kidnappings, leading to early and violent death. A
follow-up study of crack cocaine users in São
Paulo showed that 5 years after treatment, 18%
had died as a result of homicide by firearms or
other weapons.44

Beyond the substantial differences in life
expectancy at birth, our results revealed in-
equalities in healthy longevity. By showing that
inequality was even more striking when dis-
ability was considered, our study brings
needed attention to the importance of relative
poverty and the effects of social and material
deprivation. As emphasized by Wilkinson and
Pickett, inequality increases stress, which in
turn increases risk for mental and physical
disorders, such as depression and anxiety, heart
disease, obesity, drug addiction, violence, and
premature mortality.45

Kawachi and Kennedy46 found that the
exacerbation of inequalities in distribution of
wealth in several countries was accompanied by
a significant residential concentration of poverty
and the proliferation of urban slums. A conse-
quence of this structural transformation is that
residents of slums exhibit pronounced health
inequalities in comparison with nonslum urban
populations and even with poor rural popula-
tions.47

The precarious environment of an urban
slum engenders disproportionate morbidity and
mortality. Residents must cope with the social
consequences of living in an environment with
high demographic density, surrounded by
neighbors who face similar economic straits,
ailments, and need for various services.48–50

By including morbidity and mortality data in our
study, our analysis showed the excess burden
of poor health experienced by disadvantaged

populations and suggested that older people in
deprived urban areas are especially susceptible
to sociodemographic factors. Healthy life years
among the oldest citizens should be taken into
account in monitoring geographic health in-
equalities in large Brazilian cities.51

However, 1 limitation of our study was the
estimation of the healthy status probabilities
by age and gender. Because of small sample
sizes in 5-year age group and gender cate-
gories, we used probabilities of healthy status
predicted by logistic regression to estimate
healthy life expectancies in each stratum. Al-
though we were able to detect between-strata
variation in lost years of healthy life, larger
sample sizes would produce disability indica-
tors with more precision.

Many families in Rio de Janeiro and other
Brazilian cities live, for lack of better alterna-
tives, in slum communities without basic in-
frastructure. The dominance of organized
crime in these slums has led to ever-greater
challenges to governmental action, whether
aimed at improving urban infrastructure or
implementing health programs. Our results
show that large socioeconomic inequalities in
disability exist among the elderly. Therefore,
health policies focused on older people living in
disadvantaged conditions should be strongly
encouraged. j
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