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Neighborhoods and HealthNeighborhoods and Health

• Over the past few years there has been a resurgence 
of the contextual determinants of health.

• Several studies have investigated the contextual 
effects of neighborhood environments on health 
based on multiple levels models. 

• Many empirical evidences has been shown  
influence of neighborhood aspects on infant and 
adult mortality, violence, self-rated health, and 
circulatory and heart disease.

• The spatial and multilevel statistical analysis has 
not been fully explored in epidemiological studies 
in Brazil.



Neighborhood Neighborhood -- what it means?what it means?

• Many different criteria can be used to define 
neighborhoods (historical, spatial, social). Indeed 
there is no universal way of defining the 
neighborhood as a unit.

• Neighborhood area needs to be coherent with the 
conceptual framework and theory about which 
particular aspects of neighborhoods may influence 
which aspects of health in which populations 
groups.

• Measurement of neighborhood processes and 
attributes rests on a decision about the proper unit 
on which to make those measures.

• However, few studies consider that adequately. 



Defining NeighborhoodDefining Neighborhood

• Four dimensions are particularly important:
(1) the neighborhood primarily as a place or unit of 
area within which various activities occur;
(2) the neighborhood as a set of social relationships;
(3) the neighborhood as defined by its relationship 
with one or more institutions; and
(4) the neighborhood as a symbolic unit with a 
name and recognized identity.

• It is common for researchers to aggregate survey 
responses to some level of geography that is a proxy 
for neighborhood and to treat this aggregation as the 
neighborhood unit. 

• The spatial dimension relates to the size of the area 
over which we hypothesize influences to operate.



Defining Defining ““neighborhoodsneighborhoods””

Administrative definitions

• Districts - spatial units such as administrative 
regions and neighborhoods usually set up a very 
large population group with heterogeneous 
socioeconomic conditions and diverse social 
characteristics.

• Census tracts - are units used to resume  
information and to geocode socioeconomic data to 
a smallest spatial area unit. In Brazil, they do not 
have a sufficient size to represent collective social 
processes that happen at local level. 



PoliticPolitic--administrative area units of Rio de Janeiro cityadministrative area units of Rio de Janeiro city

7 million inhabitants ~8,000 census tracts

158 “bairros” = administrative neighborhoods

AdministrativeAdministrative NeighborhoodsNeighborhoods



MainMain IssuesIssues

• To delimit geographical neighborhood units to 
study contextual influences on self-rated health 
combining spatial and social dimensions.

• Neighborhoods should be based on homogeneous 
socioeconomic indicators and aggregation of 
contiguous census tracts of Rio de Janeiro 
municipality.

• Neighborhoods should be set with a minimum 
populations size to provide a significant social 
group and allow to be representative of social 
processes. 



MethodologyMethodology

� Spatial aggregation was based on SKATER 
(Spatial ‘K’luster Analysis by Tree Edge Removal) 
method to produce a set of contiguous census 
tracts homogenous according to four 
socioeconomic indicators from Demographic 
Census (IBGE-2000-Brazilian Institute of Geography 
and Statistics) and with a minimum population size 
of 5,000 inhabitants.

� Cluster  analysis was carried out using 
TerraView, an open source software developed 
by INPE-National Institute of Spatial Research.



MethodologyMethodology

· Neighborhood delimitation took into account 
geographical boundaries of  “bairros” and natural 
and physical geographic barriers (such as railroads, 
mountains, rivers) – they are checked  on Google 
Earth by satellite images comparison.

· Neighborhoods are delimited nested within 
“bairros” boundaries. This strategy will allow to 
future use of existing data on Brazilian Health 
Information Systems that are linked to these intra-
municipality spatial units.



ResultsResults –– SelectedSelected SocioeconomicSocioeconomic IndicatorsIndicators

Residence-House Conditions

Household Characteristics

Demographic

12. Media Income more than 20 sm

11. Mean Income

10. Mean Scholarship

9. Inhabitants/Residence

8. Proportion of house residences

7. Proportion of rented residences

6. Inadequate sewage sanitation

5. Male/Female Ratio

4. Economic Dependence Ratio 

3. Population aged between 0 and 4 years old

2 . Particular permanent houses 

1. Population at year 2000

Indicator at Census Tracts 

We selected four census 
tracts indicators after 
many cluster analysis 
combining sets of main 
twelve indicators.

Also cluster analysis was 
based on a neighborhood 
minimum population 
size defined at 5,000 
inhabitants. 



NeighborhoodsNeighborhoods -- socioeconomicsocioeconomic indicators indicators used used 
to classify census tracts, Rio de Janeiro, 2000.  to classify census tracts, Rio de Janeiro, 2000.  

Map A.

Map C.

Map B.

Map D.



ResultsResults –– DelimitedDelimited NeighborhoodsNeighborhoods

• Those criteria generated 794 neighborhoods 
with a mean population of 10,000 inhabitants. 

• Neighborhoods contained a mean of 10 census 
tracts and the average number of neighborhoods 
within a "bairro" was five. 

• This criteria allow us to set up neighborhood 
units that diminish socioeconomic heterogeneity 
presented at “bairros” in Rio de Janeiro. 

• They are summarized in tree main kinds of 
problems illustrated in the next maps.



NeighborhoodsNeighborhoods –– meanmean incomeincome distributiondistribution andand
irregularirregular censuscensus tractstracts, Rio de Janeiro, 2000., Rio de Janeiro, 2000.

Leme

Botafogo

Sta.Teresa
Laranjeiras



NeighborhoodsNeighborhoods –– meanmean incomeincome distributiondistribution andand
irregularirregular censuscensus tracts,tracts, Rio de Janeiro, 2000.Rio de Janeiro, 2000.

Leme

Botafogo

Sta.Teresa
Laranjeiras

FIRST – A, B, C areas
we have irregular tracts
(slums) adjacent to regular
tracts with same economic
pattern and they were located
into the same neighborhood



NeighborhoodsNeighborhoods –– meanmean incomeincome distributiondistribution andand
irregularirregular censuscensus tracts,tracts, Rio de Janeiro, 2000.Rio de Janeiro, 2000.

Leme

Botafogo

Sta.Teresa
Laranjeiras

SECOND – D, E areas
we have irregular tracts
(slums) adjacent to regular
tracts with much diverse
economic pattern and they
were located into different
neighborhoods



NeighborhoodsNeighborhoods –– polygonspolygons layer andlayer and satellitesatellite
imageimage of of RocinhaRocinha area,area, Rio de Janeiro, 2000.Rio de Janeiro, 2000.



NeighborhoodsNeighborhoods –– polygonspolygons layer andlayer and satellitesatellite
imageimage of of RocinhaRocinha area,area, Rio de Janeiro, 2000.Rio de Janeiro, 2000.

THIRD –
“homogeneous” areas
we have a set of irregular tracts
supposed to have same economic
patterns  based on their adjacency 

however these tracts show diverse 
nuances when considering the four
indicators analyzed and them
seven different neighborhoods
emerged



NeighborhoodsNeighborhoods –– polygonspolygons layer andlayer and satellitesatellite
imageimage of of RocinhaRocinha area,area, Rio de Janeiro, 2000.Rio de Janeiro, 2000.



NeighborhoodsNeighborhoods –– polygonspolygons layer andlayer and satellitesatellite
imageimage of of RocinhaRocinha area,area, Rio de Janeiro, 2000.Rio de Janeiro, 2000.



Socioeconomic Characteristics of Seven Defined Socioeconomic Characteristics of Seven Defined 
Neighborhoods of Neighborhoods of RocinhaRocinha, Rio, Rio de Janeiro, 2000.de Janeiro, 2000.

0.070.0800.200.050.240.40Proportion of mean income more than 20 sm

3.572.172.522.542.312.002.35Mean income by “salários mínimos”

4.004.134.104.244.934.995.09Mean of years of study formal school

3.463.343.573.423.343.173.13Mean number of people per house 

92.5565.2287.4692.1487.8473.2538.01Proportion of houses (indeed apartment)

18.5727.7614.9218.4918.4329.0444.62Proportion of rented housing

20.3846.4258.6423.6889.0929.8410.99
Proportion of houses with inadequate sewage 
sanitation

0.630.560.740.610.570.490.48Ratio of economic dependence

1.020.971.010.970.911.000.96Sex Ratio Male/Female

13.0311.0513.8011.9910.708.799.57
Proportion of people aged between 0 and 4 
years old

1,4842,2141,6382,4122,6453,4492,978Particular permanent houses

5,2767,4985,9778,6798,86811,0089,032Population size

15607156061560515604156031560215601

Seven NeighborhoodIndicators



DiscussionDiscussion

� The neighborhood units delimited were able to 
diminish the residential and socioeconomic 
heterogeneity presented within “bairros” units, by this 
way we could separate different areas with distinct 
social patterns.

· MAUP – Modifiable Area Units Problem – The 
minimal population size imposed contribute to a lower 
population variability presented at the neighborhoods. 

· Local Trap- Neighborhoods are nested on “bairros”, 
and “bairros” are nested within a continuum of 
hierarquical levels an so on to global levels. 



Final CommentsFinal Comments

� The proposed method is well-structured, available 
in open access software and easily reproducible, for 
this reason we expect new experiences to be carried 
out to evaluate its potential use in other settings. 

· If so, the method might be an important 
contribution in fostering studies interested on intra-
urban differentials, particularly concerning 
contextual factors and its implications for different 
health outcomes. 
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�����
����


