
Social Policy & Health Inequality Project (SPHI) – Work Package Template 

 

Work package title/number: WP2- Develop an area-based deprivation index and describe 

inequalities in mortality for the population of Brazil 

Aim of work package: Expand the scope of linked data research by adding data sources 

to the 100M cohort 

WP lead: Ruth Dundas (UofG) 

WP deputies: Maria Yury Travassos Ichihara (Fiocruz) 

WP team members: 

Name Expertise 

Ruth Dundas Deprivation measures, 
health inequalities 

Maria Yury Travassos 
Ichihara  

Epidemiologist; CIDACS 
data permissions, 
Brazilian Mortality data, 
Brazilian Census data 

Andrêa Ferreira Epidemiologist (PhD 
student) 

Camila Silveira Epidemiologist (PhD 
student) 

Dandara Ramos Epidemiologist (Post Doc) 

Flávia Jôse Oliveira Epidemiologist (PhD 
student) 

Poliana Rebouças Epidemiologist (PhD 
student); Brazilian Census 
data, Health Inequalities 

Vittal Katikireddi Systematic Reviewing; to 
assist with scoping review 

 

Resources available:  

Two post-doctoral researchers: one in CIDACS, one in Glasgow. 

Overview of timeline: 

Start date: Feb 18. Length: 18 months.  

 

Relationship to other WPs: 

This work package will create a small area deprivation index which covers the whole country. 

The deprivation index will be passed to WP1 for geocoding and WP3 for linking to 100 million 

cohort. It will be used by WP4 (Bolsa Familia) and WP5 (Minha casa Minha Vida) to better 

evaluate the impact of two major government welfare programs. It will also be used in WP6 to 

report Sustainable Development Goals by area deprivation. 

 

 
Background: 



Brazil is a country with high inequality rates and a history of inequities in its economic growth 

(Bittencourt, 2010). Although overall poverty rates have declined and global measures, such 

as the Human Development Index (HDI), have been showing consistent improvement during 

the past decades, internal disparities are still markedly significant, with poor areas (in both 

urban and rural context) merged inside highly developed states and cities (Bassanesi, 2011; 

Chandola, 2012; Marques, 2015).  

Given that socioeconomic status is one of the most consistent determinants of health (Diez 

Roux & Mair, 2010; Szwarcwald et al., 2000), identify these sub-populations that are still living 

in poverty, and being left behind of the country’s economic growth is an important task in order 

to promote equity and better understand the impact of social programs on health. 

 

Utility of area-based deprivation Indices 

Area-based deprivation indices have been used in the UK (Brown et al, 2014; Morgan & Baker, 

2006) for over 30 years, and they are also available for many other countries, such as New 

Zealand (Salmond and Crampton 2012), Canada (Pampalon et al. 2009), France (Havard et 

al, 2008) and Germany (Maier et al. 2012). These deprivation indices are important for 

understanding inequalities in general and health inequalities. They describe the 

socioeconomic position of an area that comprises individuals and not the individuals 

themselves. This feature demonstrates the utility of the deprivation index as it can be used in 

situations where the individual level variables of socioeconomic position are not available or 

are poorly recorded for certain subgroups (eg occupations of elderly people who have not 

worked for a number of years) (Morgan & Baker, 2006). Area-based deprivation indices are 

also used by policy makers to focus policies, funding or interventions at those most in need. 

 

Area-based deprivation index in Brazil 

 

Using IBGE Demographic Census Data it will be possible to develop a deprivation index based 

on small areas (Census tracts) and, in the Brazilian context, a deprivation index can be useful 

for a variety of reasons, such as: a) a mean to identify sub-populations that are still living in 

poverty, regardless of the country’s trends of economic growth; b) targeting groups that are 

at-risk for poverty related diseases (e.g. diarrheal infections, malnutrition); c) evaluate the 

impact of social programs designed for poor populations (e.g. Bolsa Família, Minha Casa 

Minha Vida) and; d) through data linkage with other health information systems, explore the 

role of deprivation as a causal/associated factor for many health outcomes. 

 
Other relevant work conducted/ongoing within Brazil 

The use of income-based indicators of poverty are still dominant in the Brazilian literature and 

in the official government measures, but there is not a consensus regarding the poverty line 

for Brazil (Cobo et al., 2013). The Bolsa Família eligibility criteria defines as poor or extremely 

poor all families with per capita income below 170 reais and 85 reais, respectively (MDS, 

2017), while the Brazilian Institute of Advanced Economic Research (IPEA) defines per capita 

income of ¼ of the minimum wage (234.25 reais) as extreme poverty and ½ of the minimum 

wage (468.50) as poverty, based on the average living cost for the Brazilian population 

(IPEADATA, 2013).  



The main source for the calculation of poverty indicators has been the Brazilian National 

Household Sample Survey (PNAD), conducted annually by IBGE since 1981. While PNAD 

covers the whole of Brazil, it is a sample survey and reports data at the individual level. PNAD 

investigates several characteristics of the population such as household composition, 

education, labor, income and fertility. However, the PNAD collects data only about the families 

expenditures with basic needs, not allowing the study of other forms of deprivation beyond 

income, such as the different levels of multidimensional poverty (Osório et al., 2011).  

The study of multidimensional measures of poverty for the Brazilian population has mainly 

been conducted by the Brazilian Institute of Geography and Statistics (IBGE, 2012) and the 

Federal Ministry of Social Development, who released a series of technical reports on how to 

calculate and apply such measures using Brazilian data (MDS 2014a; 2014b; 2015). Barros 

et al (2006) has also developed a multidimensional poverty index, called IDF (Family 

Development Index) and Bagolin & Avila (2006) have proposed the study of the spatial 

distribution of poverty in the country, based on Basic Human Needs approach. None of these 

measures are for area-level deprivation at the census tract level. 

 

Aim:  

Develop an area-based deprivation index and describe inequalities in mortality for the 

population of Brazil. 

 

Research Objectives 

1. Develop an area-based deprivation index for Brazil for Census Tract areas 

2. Use the deprivation index to describe inequalities in all-cause mortality, by sex and age 

groups 

3. Use the deprivation index to describe inequalities in cause-specific mortality, by sex and 

age groups 

 

 

Plan: 

We will conduct a scoping review of existing research that uses area-based deprivation and 

inequalities in Brazil. Available data at the census tract level include demographics (age, sex, 

ethnicity), socioeconomic characteristics (education, income) and amenities (access to clean 

water, sanitation infrastructure, housing type). Individual candidate variables will be assessed 

for their quality, completeness and utility. A deprivation measure will be created using 

dimension reduction of the candidate variables, identifying those unique items correlating with 

mortality. Mortality rates per small area will be calculated (using death records and census 

data) and measures of socioeconomic inequality for Brazil estimated based on these areas. 

The deprivation index will be appended to the 100M cohort, expanding the range of possible 

analyses. It will also be used in WP6 to report Sustainable Development Goals by area 

deprivation. The deprivation measure will be made widely available for researchers and policy 

makers to use for their own data and purposes. 

 



 

Decisions already made:  

1. Use data from the 2010 Census, available from IBGE 

2. Create the deprivation index at the Census Tract area-level 

3. Scoping Review to underpin variable selection (See Measuring Area Deprivation in 

Brazil: a Scoping Review) 

4. Summary of potential variables available in 2010 Census  

 

 

Key objectives and designated person for this objective  

Objective 
Number 

Objective description Lead 
Date of 
completion 

2.1 Scoping review 

RD/YI/ Dandara/ 
Poliana/ Flavia 
Jôse/Camila/ 
Andrêa 

Dec 2017 

2.2 
Identify and document potential variables 
from 2010 Census 

YI/ Dandara/ 
Poliana/ Flavia 
Jôse/Camila/ 
Andrêa 

Nov 2017 

2.3 Recruit Post-doc to University of Glasgow RD, VK Feb 2018 

2.4 Recruit Post-doc to CIDACS YI March 2018 

2.5 
Preparation of the census tract database 
with the selected variables 

YI/Dandara/Poliana March 2018 

2.6 Calculate of the deprivation index 
RD/YI/ Glasgow 
Post-doc* 

Dec 2018 

2.7 Finalise analysis of all-cause mortality 
YI/RD/ CIDACS 
Post-doc* 

April 2019 

2.8 
Finalise analysis of cause-specific 
mortality 

YI/RD/ CIDACS 
Post-doc* 

June 2019 

2.9 Report for WP2 
RD/YI Glasgow 
Post-doc/ CIDACS 
Post-doc 

July 2019 

 

*currently the creation of the deprivation index will be done by Glasgow-based post-doc and 

mortality analysis by CIDACS-based post-doc, with collaboration and input from all WP 

members, to ensure capacity building for understanding methods and data. This will be 

reviewed and refined when further information about access to data is clarified during the 

project. 

 

 



 

Timeline of events 

 

Objective J 
17 

J A S O N D J 
18 

F M A M J J A S O N D J 
19 

F M A M J J A S O N D J 
20 

F M A M 

2.1                                     

2.2                                     

2.3                                     

2.4                                     

2.5                                     

2.6                                     

2.7                                     

2.8                                     

2.9                                     

                                     

SPHI Group 
Meetings 

                                    

PMG 
Meetings 
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