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vulnerability synthetic indices: a literature integrative review

Abstract  The concept of vulnerability is delim-
ited by dynamic social and multigenerational 
processes involving at least three dimensions: ex-
posure to risk trajectories, internal and external 
capabilities of reaction and possibilities of adap-
tation based on both the intensity of risk and the 
resilience of people. In order to identify and de-
scribe the synthetic indices of vulnerability, there 
was an integrative literature review. We consulted 
free access articles indexed in the following data-
bases: BioMed, Bireme, PubMed, Reldalyc, SciE-
LO and Web of Science; and we used controlled 
descriptors in English and Portuguese for all time 
slots available with selection and analysis of 47 
studies that reported results of 23 synthetic indices 
of vulnerability. The results showed that the syn-
thetic indices of vulnerability address four themes: 
social determinants of health; environmental and 
climatic conditions; family and course of life; ter-
ritories and specific geographic areas. It was con-
cluded that the definition of the components and 
indicators, as well as the methodologies adopted 
for the construction of synthetic indices need to 
be evaluated by means of the limitations and ad-
vantages of reporting the vulnerability through 
summary measures in policy formulation and 
decision-making aimed at human development.
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introduction

In recent decades, the term vulnerability has 
been used in studies expressing the multidimen-
sionality of a concept under construction that 
is employed in several fields of knowledge and 
can highlight areas such as natural and social life 
sciences, especially in the area of geography, de-
mography, economy, health and bioethics. The 
diversity of disciplinary approaches and the pol-
ysemy definition provide a wide use of the term 
vulnerability, which acquires specific boundaries 
depending on the area in which it is used, but 
risks losing meaning by its indiscriminate use in 
a broad spectrum of approaches without a theo-
retical and conceptual delimitation.

Concerning the different forms of usage of 
the term vulnerability, Gallopín1 states that this 
plurality of definitions possibly occurs due to the 
different needs of disciplinary fields and it may 
be a reflection of the different intellectual tradi-
tions, which ultimately does not produce imple-
mentation and communication interfaces in all 
disciplines.

Synthetic indicators are measures-syntheses 
used to understand a particular social reality or 
dimensions of the social world and can be ap-
plied in relation to population development dy-
namics, spaces and environments. According to 
Neto et al.2, these measures came to have greater 
expression in Brazil during the 90s, a time when 
several indicators have emerged in the country in 
order to understand the social reality through a 
single measure, achieved by the combination of 
multiple quantifiable analytical measurements of 
their dimensions. Increasingly, indicators of so-
cial welfare, such as the Human Development In-
dex (HDI) developed by the United Nations De-
velopment Program, are now used by researchers 
and public administrators. Jannuzzi3 lists a group 
of synthetic indicators, not necessarily involved 
with the issue of vulnerability, but which were 
developed in Brazil by researchers from univer-
sities, government agencies and research centers; 
they are: i) Municipal Human Development In-
dex (HDI) and Municipal Life Conditions Index 
(LCI), of the João Pinheiro Foundation, MG; 
ii) Municipal Quality Index - green, Municipal 
Quality Index - needs, Municipal Quality Index 
- housing needs and Municipal Quality Index - 
fiscal sustainability, of the CIDE/RJ Foundation; 
iii) Paulista Social Responsibility Index (PSRI), 
Youth Vulnerability Index (YVI) and Paulista 
Social Vulnerability Index (PSVI), of the SEADE/
SP Foundation; iv) Expanded Municipal Social 

Index (EMSI), of the Economics and Statistics 
Foundation, RS; v) Social Development Index 
(SDI) and Economic Development Index (EDI), 
of the Superintendence of Economic and Social 
Studies of Bahia (SEI/BA); vi) Urban Life Qual-
ity Index (ULQI) and Social Vulnerability Index 
(SVI), of the Municipality of Belo Horizonte/
PUC Minas/MG; and vii) Municipal Indicator 
of Educational Development (MIED) of INEP, 
Cedeplar and NEPO.

These instruments are presented as facil-
itators to meet the information demands for 
policy-making, for decision-making in public 
spheres, for dissemination of the synthetic results 
by the media, as well as the dissemination of the 
culture of indicators’ use in the agreements of the 
agendas of national and global public policies.

Considering the boost given to the con-
struction of synthetic indicators, the question 
posted by Neto et al.2 expresses the possibility 
of extending the use of these tools: if the HDI, 
synthesizing only three dimensions of social 
reality, seems to be an indisputable measure to 
monitor the social progress of countries in the 
eyes of great part of the media and managers - 
or rather, human development in the countries 
- and work as an instrument to mark the distri-
bution of international aid resources, why not 
develop a composite indicator of a larger set of 
proxies of the social world and enhance its use as 
a broader assessment tool of public action and as 
a global allocation criterion of the public spend-
ing in the country?2

However, despite the increased use of syn-
thetic indicators, some researchers have doubts 
in terms of the potential of these quantitative 
measurement instruments and situations and 
moments of decision-making within the cycle of 
public policies in which they should be applied. 
While some researchers consider it easier to make 
a decision using a measurement-synthesis than 
considering a wide range of indicators that may 
not point priorities2, there are those who believe 
that a system of synthetic indicators would be 
more useful for establishing diagnoses and inter-
vention plans2.

This study aims to describe, in national and 
international literature, the proposed synthetic 
indicators involved with the issue of vulnerability.

Methodology

The integrative review was guided by the ques-
tion “What are the indicators of vulnerability re-
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lated to social issues presented in scientific stud-
ies and how they are built?” Using the keywords 
“vulnerability indicator”, “Vulnerability Index” 
and “Vulnerability Analysis”, on April 1, 2014, the 
articles available in international and national lit-
erature indexed in the following databases were 
consulted: BioMed, Bireme, PubMed, Redalyc, 
SciELO and Web of Science.

Each database has its access capabilities. 
Therefore, it was necessary to adopt a strategic 
search for the articles according to the specific-
ity of each database. For inclusion criteria only 
access free articles written in Portuguese and En-
glish were considered.

When selecting data 212 articles were found. 
This number was reduced to 47 after deleting 77 
repeated articles, excluding 80 articles that did 
not mention or only briefly mentioned a synthet-
ic indicator of vulnerability without describing it 
as well as 8 articles that did not meet the inclu-
sion criteria. The details of the selection process 
of the articles are shown in Table 1 according to 
each database.

results

A total of 47 articles were selected and 23 syn-
thetic indices were identified; they are: i) Envi-
ronmental Vulnerability Index (EVI)4 - Zanella et 
al., 2013; ii) Vulnerability Index of Families from 
Paraná (IFPR)5 - Secretariat of State for Fami-
ly and Social Development of Paraná (SEDS)/
Paraná Institute for Economic and Social Devel-
opment (IPARDES), 2012; iii) Social Vulnerabil-
ity Index (SVI)6 - Huang and London, 2012; iv) 

Municipal Vulnerability Index (MVI)7 - Fiocruz, 
2011; v) Family Vulnerability Index to Disability 
and Dependency (IVF-ID)8,9 - Amendola et al., 
2011; vi) Social and Environmental Vulnerability 
Index (SEVI)7,10 -Almeida, 2010; vii) Social Vul-
nerability Index (SVI)11 - Amazônia - Ministry 
of Environment/German Technical Coopera-
tion (GTZ), 2010; viii) Heat Vulnerability Index 
(HIV)12,13 - Reid et al, 2009;. xix) Youth Vulnera-
bility Index to Violence (YVI-Violence)14,15 - Bra-
zilian Forum on Public Safety/SEADE Founda-
tion, 2009; x) Social Vulnerability Index (SVI)16 
- Andrew et al., 2008; xi) Social Vulnerability 
Index (SVI)17 - Fekete, 2008; xii) Family Social 
Vulnerability Index (FSVI)18,19 - Municipal Gov-
ernment of Curitiba/Institute of Urban Research 
and Planning of Curitiba (IPPUC)/Social Action 
Foundation (FAZ), 2008; xiii) General Vulner-
ability Index (GVI)20 - Ministry of Science and 
Technology (MCT)/Fiocruz, 2007; xiv) Family 
Development Index (FDI)21 - Barros et al./IPEA, 
2003; xv) Social Vulnerability Index of Children 
and Adolescents of the Greater Porto Alegre (SVI 
- IJ)22 - Municipal Government of Porto Alegre, 
2003; xvi) Youth Development Index (YDI)23,24 
- Unesco, 2003; xvii) Social Vulnerability Index 
(SoVI) 7,25,26 - Cutter et al., 2003; xviii) Youth 
Vulnerability Index (YVI)27,28 - Seade Founda-
tion, SP, 2002; xix) Social Vulnerability Index of 
São Paulo (SVI-SP)7,10,29-35 - Seade Foundation, 
SP, 2000; xx) Social Vulnerability Index of Am-
azonas (SVI-AM)36 - State Secretariat for Eco-
nomic Planning and Development, 2000; xxi) 
Social Vulnerability Index (SVI)37-45 - Municipal 
Government of Belo Horizonte/PUC Minas, 
1999; xii) Chronic Vulnerability Index (CVI)46 - 

Databases

Biomed
Bireme
PubMed
Redalyc
Scielo
Web of Science
Total

Articles
found

23
41
50
37
24
37

212

repetition

0 
12
25

3
14
23
77

Failure to submit 
a vulnerability 

index

16
10
23
16

6
9

80

incompatibility 
of filter selection 

for articles

2
0
2
1
0
3
8

Articles 
analyzed

5
19

0
17

4
2

47

Table 1. Details of the selection of items according to databases.

Source: Elaborated by the authors.

excluded articles
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Early Warning Working Group, 1999; and xxiii) 
Health Vulnerability Index (HVI)47-52 - Municipal 
Health Department of Belo Horizonte, 1998.

Predominantly, the articles presented a quan-
titative approach through the use of statistical 
techniques. The studies examined both the pri-
mary data collected through field research, and 
secondary data from bases such as IBGE, SIM, 
Sinasc and municipal governments.

Regarding the origin of publications, most 
of the studies were published in Brazilian mag-
azines and presented analyzes obtained in the 
Brazilian territory. However, we have also iden-
tified Brazilian articles in international journals 
and researches on the vulnerability of processes 
found in other countries such as Canada, USA, 
Ethiopia, Germany and Romania.

Charts 1 to 4 show the total number of se-
lected indexes classified into four thematic cat-
egories depending on their prevailing approach: 
synthetic indices of vulnerability from the per-
spective of social determinants of health; social 
and environmental and climatic conditions; fam-
ily and the life course; and a territory and specific 
geographic areas.

Discussion

In relation to the thematic categorization of syn-
thetic indices described in the literature, as pro-
posed in this article, it is important to mention 
that some of the areas present a certain level of 
overlap. All identified indexes treated, to some 
extent, the factors related to quality of life, the 
social determinants of life and interaction with 
the environment. The thematic division present-
ed was based on the specific focus adopted, but it 
is not intended to limit the potential application 
for the other areas and it is recognized that the 
population, space, territory and territoriality are 
inseparable dimensions.

The vulnerability from the perspective of so-
cial determinants of health was represented by 
two indices, the HVI and the SVI. The HVI aimed 
to describe the sensitivity of the community to 
the challenges of health and resources to miti-
gate the negative health impacts caused by envi-
ronmental risks. Among the variables discussed 
in this index we observed: location of health 
facilities, poverty rate, education, linguistic iso-
lation, race/ethnicity and age. As a data source, 
researchers used the Cal-Atlas website to get the 
information from places with facilities for health 
care. And, for the calculation of the indicators, we 

considered the data of persons in a radius of one 
mile of the health unit.

The SVI is a composite indicator that ana-
lyzes the characteristics of population groups liv-
ing in census tracts through socioeconomic and 
sanitation variables. Based on the Census data, 
the index evaluated the percentage of permanent 
households with water supply, sewage and desti-
nation of inadequate or absent garbage; the ratio 
of household members; the percentage of illiter-
ate persons; the percentage of private households 
with per capita income up to ½ a minimum 
wage; the average monthly nominal income of 
the persons responsible; and the percentage of 
people of different races or mixed skin color, 
black or indigenous.

The HVI was used in many studies as a tool 
for the identification of people who are in vulner-
able processes. We analyzed various population 
groups, such as people who contracted dengue47, 
elderly48, people with functional limitations49, 
people who are overweight or have obesity prob-
lems50, and cases of perinatal mortality51.

The vulnerability under the social and envi-
ronmental approach and climatic conditions was 
composed of five indices. The SVI, SEVI and HVI 
indexes emphasize the social and environmental 
conditions. After the construction of SEVI and SVI 
the spatial distribution of the values found was 
made to form the social and environmental maps. 
The crossing of these two maps and the values of 
each index through a matrix allowed a better un-
derstanding of the situation of a particular locality.

In relation to climate conditions we present 
the MVI and the GVI. The MVI is the result of 
the aggregation of two other indices: the CCI and 
the GVI. The CCI addresses the projected climate 
anomalies and the GVI, which differs from the 
second index of this dimension, is made up of 
health, environmental, social and family compo-
nents. However the GVI, of the Ministry of Sci-
ence and Technology (MST) and Oswaldo Cruz 
Foundation (Fiocruz), aggregates by means of 
arithmetical average the results of three other 
indices: socioeconomic (SEVI), epidemiological 
(EVI) and the climatological (CVI). Thus, we un-
derstand that the GVI is a composite index that 
combines different variables and assigns to each 
place a comparative measure regarding its vulner-
ability to climate changes anticipated in the com-
ing decades20.

The vulnerability under the family perspec-
tive and course of life was represented by nine in-
dices, IVFPR, FVI-ID, YVI-Violence, FSVI, HVI, 
FDI, HVI - IJ, YDI and YVI.
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Analyzing the four measures directed to the 
family, the concern of researchers in terms of not 
to limiting the vulnerability assessment to in-
come analysis is noticeable. The FVI-PR is rep-
resented by 19 component indicators, divided 
into four dimensions: adequacy of the home; 
profile and composition of the family; access to 
work and income; and schooling conditions. The 
FDI was built based on six aspects: e) lack of vul-
nerability; ii) access to knowledge; iii) access to 
work; iv) availability of resources; v) child devel-
opment; and vi) housing conditions. The FDI-
ID, which is an adaptation of the FDI, has added 
two other dimensions: social relationships and 
health condition. And FSVI portrays the char-

acteristics of the home, education, occupation, 
income per capita and the number of children, 
adolescents and elderly.

The other indices of this theme category are 
directed to two specific population groups; four 
check the children’s vulnerability condition; and 
one analyzes the situation of the elderly. For the 
first group we may highlight the YVI-Violence, 
the HVI - IJ, the YDI and YVI. For the group of 
elderly we have the HVI.

Among the main indicators associated with 
the children’s group we have the homicide mor-
tality rate of the male population between 15 and 
19 years; death rate from accidents; participation 
of adolescent mothers aged 14 to 17 in the total 

Chart 1. Vulnerability synthetic indices under the perspective of the Social Determinants of Health.

Thematic 
category

Vulnerability 
synthetic 
indices 
under the 
perspective 
of the Social 
Determinants 
of Health

Name of the 
Synthetic-index

Social 
Vulnerability 
Index (SVI)

Health 
Vulnerability 
Index (HVS)

Authors/
institutions

Huang and 
London6

Municipal 
Secretariat 
of Health 
of Belo 
Horizonte35-37

Component Dimensions/
indicators 

• % of the area occupied by the blocks that are 
1 mile distant of the health services;
• % of the population in poverty;
• % of people over 25 years without a high 
school diploma;
• % of families considered linguistically 
isolated (situation which occurs when the 
family does not have a member over 14 years 
of age who speaks fluent English);
• % of colored people (except non-Hispanic 
whites);
• % of the population under 5 years or over 
60 of age. 

> Sanitation:
• % of permanent households with inadequate 
or no water supply;
• % of permanent households with inadequate 
or no sanitation;
• % of permanent households with 
inappropriate or no waste destination.
> Socioeconomic:
• Ratio of residents per household;
• % of illiterate persons;
• % of private households with per capita 
income up to ½ minimum wage;
• Average nominal monthly income of 
responsible individuals;
• % of people of mixed race / color, black or 
indigenous.

reference 
Date

2012

1998

Source: Elaborated by the authors.
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Chart 2. Vulnerability synthetic indices under a socioenvironmental perspective and climatic conditions.

Thematic 
category

Vulnerability of 
synthetic indices 
under the 
socioenvironmental 
perspective and 
climatic conditions

Name of the 
Synthetic-index
 
Environmental 
Vulnerability 
Index 
(EVI)

Municipal 
Vulnerability 
Index
(MVI)

Authors/
institutions

Zanella et al.4

Fiocruz7

Component Dimensions/
indicators

> Synthetic Index of Social Vulnerability:
• Education: Women who are responsible 
and illiterate; Women who are responsible 
and uneducated or with up to three years 
of study; Literate men who are responsible 
for permanent private households; Men 
who are responsible for permanent 
private households with no education or 
with up to 3 years of study.
• Income: Women who are responsible 
without an income or with monthly 
income of up to 2 minimum wages; 
Men who are responsible for permanent 
private households with no income and 
nominal monthly income of up to 2 
minimum wages.
• Housing quality: Permanent private 
housing units that do not have mains 
water supply, wells or springs on the 
property and plumbing in at least one 
room; Private households that do not have 
bathrooms or toilets connected to sewer 
or septic tank; Permanent households 
where there is no garbage collection by 
the cleaning services or bucket and no 
destination for garbage disposal.
> Environmental Vulnerability Index:
• Geology
• Geomorphology
• Pedology
• Vegetation Cover
• Quality of urban infrastructure

General Vulnerability Index:
> Health Vulnerability Index:
• Morbidity: Dengue, Leptospirosis and 
American Cutaneous Leishmaniasis
• Mortality from diarrhea in children 
under 5 years
> Social Vulnerability Index of the Family:
• Family Structure
• Access to Knowledge
• Access to Work
• Availability of resources (income)
• Children and Youth Development
• Housing Conditions
> Environmental Vulnerability Index:
• Native vegetation cover and regeneration
• Biodiversity Conservation
• Occurrence of extreme 
hydrometeorological events and victims
• Coastal Area

reference 
Date

2013

2011

it continues
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Chart 2. continuation

Thematic 
category

Vulnerability of 
synthetic indices 
under the 
socioenvironmental 
perspective and 
climatic conditions

Name of the 
Synthetic-index

Social and 
Environmental 
Vulnerability 
Index (SEVI)

Heat 
Vulnerability 
Index
(HVI)

General 
Vulnerability 
Index
(GVI)

Authors/
institutions

Almeida10

Reid et al.12,13

Ministry of 
Science and 
Technology 
(MCT)/
Fiocruz20

Component Dimensions/
indicators

> Social Vulnerability Index:
• Education;
• Infrastructure and housing;
• Presence of the elderly; and
• Presence of young people.
> Physical-Spatial Vulnerability Index to 
Floods:
• Frequency of flooding events.

• % of the population below the poverty line;
• % of the population that has not completed 
high school;
• % of the population of different color other 
than white;
• % of the population living alone;
• % of the population 65 years of age or older;
• % of the population aged 65 and over who 
live alone;
• % of the census tract area not covered by 
vegetation;
• % of the population diagnosed with diabetes;
• % of the family without air conditioning;
• % of family with no air conditioning. 

Socioeconomic vulnerability index (SVI):
• Demographics: population density 
(inhabitants/ km²) and level of urbanization 
(%);
• Income: households with more than 2 
persons per room (%) and population with 
per capita income up to ½ the minimum wage 
(%);
• Education: population aged 15 years and over 
with schooling below 4 years of education (%)
• Sanitation: water supply (% of households), 
sewage (% of households) and garbage disposal 
(% of households);
• Health: Infant mortality rate (%), life 
expectancy at birth (years) and health plans (% 
of total population with coverage).

Epidemiological vulnerability index (EVI):
• Incidence rate;
• Ratio between the number of hospitalizations 
in the city and number of hospitalizations in 
the micro region;
• Ratio between the number of deaths in the 
city and the number of deaths in the micro 
region;
• Ratio between the total cost of hospitalization 
(R$) in the city and the total cost of 
hospitalization (R$) in the micro region.

Climate Vulnerability Index (CVI):
• Percentage of months of extreme 
precipitation, higher or lower than average.

reference 
Date

2010

2009

2007

Source: Elaborated by the authors.
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number of live births; percentage of young peo-
ple between 15 and 17 who do not attend school; 
percentage of young people aged 18 to 24 who 
do not study or work; and percentage of people 
with less than half the minimum wage per capita 
in terms of family income.

In the index associated with the elderly, how-
ever, the vulnerability is operationalized accord-
ing to the deficit accumulation approach, com-
paring it to fragility. In this sense, the variables 
assessed in this index address different dimen-
sions compared to other selected indices, such as 

the existence of a social support, participation in 
socially oriented activities and the realization of 
leisure activities.

The last theme category showed vulnerabil-
ity from the perspective of a territory and was 
represented by seven synthetic indices. The most 
common variables in this category were related 
to schooling, occupation, income, demographic 
characteristics and sanitation.

The use of these summary measures requires 
an analysis of its strengths and limitations. Ac-
cording to Guimarães and Jannuzzi53, it must be 

Chart 3. Vulnerability synthetic indices from the perspective of the family and the life course.

Thematic 
category

Synthetic indices 
of vulnerability 
from the 
perspective of 
the family and 
the life course

Name of the 
Synthetic-index

Vulnerability 
Index of 
Paraná Families 
(VIPRF)

Families 
Vulnerability 
Index regarding 
Disability and 
Dependency 
(IVF-ID)

Youth 
Vulnerability 
Index regarding 
Violence (IVJ-
Violence)

Authors/
institutions

State Secretariat 
for the Family 
and Social 
Development of 
Paraná (SEDS) / 
Paraná Institute 
for 
Economic 
and Social 
Development 
(IPARDES)5

Amendola et al.8,9

Brazilian Forum 
on Public 
Safety/ SEADE 
Foundation14,15

Component Dimensions/
indicators

> Household Suitability:
• Type of dwelling; Density per bedroom; 
Household building materials; City 
water; and Sanitation.
> Profile and Family Composition:
• Responsibility for the family; Ratio of 
children and adolescents, and adults; 
Presence of child labor in the family; 
Presence of children and adolescents 
hospitalized; Presence of elderly patients; 
Presence of disabled people in the family; 
Elderly in aggregated condition; and 
Illiteracy of the household head.
> Access to employment and income in 
the family:
• Labor of the adult individuals and 
monthly household income per capita.
> Schooling condition:
• Children and adolescents out of school; 
discrepancy between age and grade; 
and Youth and adults without basic 
education. 

• Lack of vulnerability;
• Access to knowledge;
• Access to work;
• Availability of resources;
• Child development;
• Housing Conditions;
• Social relations; and
• Health Conditions

• Violence among young people;
• Frequency in school and employment 
situation among young people; and
• Poverty and inequalities in the county.

reference 
Date

2012

2011

2009

it continues
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admitted that “the culture of using social indica-
tors was certainly strengthened in Brazil, grant-
ing legitimacy to various kinds to Synthetic Indi-
cators”. The motivation for the implementation 
of these measures is based on the opportunity 
to summarize multidimensional and complex 
issues, the possibility of interpreting compared 
results with the trend analysis of a social reali-
ty and the checking of the developments and of 

the reference unit chosen as dimensions for the 
monitoring of an individual’s life course, living 
conditions in the households and living arrange-
ments, as well as the social indicators of territo-
ries and environmental conditions.

Among the limitations2,3,53,54 pointed out 
to the use of synthetic indicators, however, 
we may include: i) the difficulty in gathering 
variables of various types and with different 

Chart 3. continuation

Thematic 
category

Synthetic 
indices of 
vulnerability 
from the 
perspective 
of the family 
and the life 
course

Name of the 
Synthetic-index

Family Social 
Vulnerability 
Index (FSVI)

Social 
Vulnerability 
Index (SVI)

Family 
Development 
Index (FDI)

Authors/
institutions

Curitiba City Hall 
/ Institute for 
Urban Research 
and Planning 
of Curitiba 
(IURPC) / 
Social Action 
Foundation 
(FAZ)18,19

Andrew et al.16

Barros et al./
IPEA21 

Component Dimensions/
indicators

• Household situation;
• Type of property;
• Number of rooms;
• Number of people per household;
• Number of disabilities;
• Documentation;
• Education Degree;
• Professional Qualification / Occupation;
• Number of children 0-1 year and 11 months 
old;
• Number of children 2-6 years and 11 
months old;
• Number of children 0-6 year old who are  
left alone;
• Number of children 0-3 year old who do  
not attend daycare;
• Number of children 4-6 year old who do  
not attend daycare;
• Number of children and adolescents 7-14 
who do not attend school;
• Senior Quantity at home; 
• Receiving social federal program wages; and
• Family average income per capita.

• Ability to communicate in the community;
• Company at home;
• Social Support;
• Socially oriented activities;
• Leisure activities;
• Reflection on the relationships with family, 
friends and other matters that affect the 
individual’s daily life; and
• Socioeconomic status.

• Lack of vulnerability;
• Access to knowledge;
• Access to work;
• Availability of resources;
• Child development; and
• Housing Conditions.

reference 
Date

2008

2008

2003

it continues
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Chart 3. continuation

Thematic 
category

Synthetic 
indices of 
vulnerability 
from the 
perspective of 
the family and 
the life course

Name of the 
Synthetic-index

Social 
Vulnerability 
Index of Children 
and Adolescents 
of the Greater 
Porto Alegre 
(SVI - IJ)

Youth 
Development 
Index (YDI)

Youth 
Vulnerability 
Index (YVI)

Authors/
institutions

City Hall of 
Porto Alegre22

Unesco23,24

Seade 
Foundation/
SP29-35

Component Dimensions/
indicators

> Environmental dimension:
• Percentage of inadequate water supply; 
Inadequate sanitation percentage; 
and Percentage of inadequate garbage 
collection.
> Cultural dimension:
• Illiterate rate; and age-grade discrepancy 
rate.
> Economic Dimension:
• Indication of greater or lesser likelihood 
of families with insufficient monetary 
resources in the region or municipality.
> Survival Security Dimension:
• Infant Mortality rate and incidence of 
AIDS cases in children and adolescents; 
Percentage of illiterate teenage mothers 
and female heads of family; Homicide rate 
up to 18 years; and Rate of children and 
adolescents living on the streets. 

> Education:
• Relationship between the number of 
illiterates in the range of 15 to 24 years 
of age and the population of this age 
group in a given state; Percentage of 
young people aged 15 to 24 who attend 
school or Medium Higher Education in 
relation to the population of this range 
in a given state; and standardized average 
of proficiency scales of the 8th grade of 
elementary school and the 3rd year of high 
school in the areas of Portuguese language 
and mathematics as measured by the SAEB.
> Health:
• Number of deaths due to internal causes 
in 100 thousand young people aged 15 
to 24 years; and Number of deaths from 
homicides, suicides and for traffic accidents 
among 100 thousand young people;
> Income:
• Family income per capita

• Annual rate of population growth in the 
intercensal period 1991-2000;
• Involvement of young people between 
15 and 19 years in the population of the 
district;
• Mortality rate for murder of the male 
population between 15 and 19 years;
• Participation of adolescent mothers aged 
14 to 17, the total number of live births;
• Average nominal monthly income of the 
household head;
• Percentage of young people between 15 
and 17 who do not attend school.

reference 
Date

2003

2003

2002

Source: Elaborated by the authors.
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Chart 4. Vulnerability synthetic indices from the perspective of a territory and specific geographic areas.

Thematic 
category

Vulnerability 
synthetic 
indices 
from the 
perspective 
of a territory 
and specific 
geographic 
areas 

Name of the 
Synthetic-index

Social 
Vulnerability 
Index (SVI) - 
Amazônia

Social 
Vulnerability 
Index (SVI) 

Social 
Vulnerability 
Index (SoVI)

Paulista Social 
Vulnerability 
Index (PSVI)

Authors/
institutions

Ministry of 
Environment / 
German Technical 
Cooperation 
(GTZ)11

Fekete17

Cutter et al.25,26

Seade 
Foundation/ 
SP29-35

Component Dimensions/
indicators

• Proportion of the total state population 
corresponding to county population.
• Proportion of the total county population 
corresponding to childrens between 0 and 4 
years of age.
• Proportion of the total county population 
corresponding to people over 60yearsofage;
• Share of total city population that has less 
than 4 years of study; and
• Proportion of the total county population 
corresponding to household heads with 
income lower than 2 minimum wages.

• Fragility;
• Socioeconomic conditions; and
• Region.

• Per capita income; [translate]
• Median age;
• No. Commercial establishments/mi2;
• % employed in extractive industries;
• % housing units that are mobile homes;
• % African American;
• % Hispanic; 
• % Native American;
• % Asian;
• % employed in service occupations;
• % employed in transportation, 
communication and public utilities.

• % of literate people who are household 
heads;
• % of persons responsible from 10 to 29 
years;
• Average age of the persons responsible;
• % of children from 0 to 5 years of age;
• % of women responsible from 10 to 29 
years;
• Average nominal income of the head of 
household;
• % of responsible individuals under 3 
minimum wages;
• Household income per capita;
• Average income of women who are the 
head of household;
• % of households with per capita 
household income up to 1/2 the minimum 
wage;
• % of households with per capita 
household income of up to 1/4 of the 
minimum wage;
• % of persons responsible with incomplete 
primary education; and
• Average years of schooling;

reference 
Date

2010

2008

2003

2000

it continues 



2116
Sc

hu
m

an
n

 L
R

M
A

, M
ou

ra
 L

B
A

Chart 4. continuation

Thematic 
category

Vulnerability 
synthetic 
indices 
from the 
perspective 
of a territory 
and specific 
geographic 
areas 

Name of the 
Synthetic-index

Amazon Social 
Vulnerability 
Index (SVI-AM)

Social 
Vulnerability 
Index (SVI)

Chronic 
Vulnerability 
Index (CVI)

Authors/
institutions

State Secretariat 
for the Planning 
and Economic 
Development of 
Amazonas11

City Hall of Belo 
horizonte /PUC 
Minas37-45

 Early Warning 
Working Group46

reference 
Date

2000

1999

1999

Component Dimensions/
indicators

> Income:
• Average nominal income of the head of 
household; % of family heads earning up to 
one minimum wage or no income, resulting 
in the total number of family leaders for the 
census tract;
> Education:
•% of illiterate residents; % of illiterate 
household heads; % of household heads 
with eight years of schooling or less; Average 
years of schooling of the the head of 
household;
> Cycle of Family Life:
• Dependency ratio; Average number of 
persons per household; % Of households 
without water supply; % Of households 
without garbage collection; % Of 
households without sanitation - general 
system or septic tank.

> Environmental:
• Access to housing; and access to urban 
infrastructure services;
> Cultural:
• Access to education;
> Economic:
• Access to work; and access to income;
> Legal:
• Access to legal assistance;
> Safety and Survival:
• Access to health services; Food safety 
assurance; and Access to Social Security.

> Coping:
• Basic Agricultural production per capita; 
Prevalence of cash crops; Number of cattle 
per capita; Quality and quantity of pasture 
and accessibility of the road; and percentage 
with access to potable water.
> Risk:
• Average price of maize and sorghum; 
Drought risk; Drought or extreme rain 
likelihood; Need of help for food in recent 
years; Variability of basic agricultural 
production; Malaria risk; Drought risk; 
Percentage of households headed by 
women; Drought or extreme rain likelihood; 
and Population density.

Source: Elaborated by the authors.
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measurement scales in the construction of a 
model never before formalized; ii) the possibil-
ity of prioritizing erroneous decisions based on 
a mistaken and incorrectly designed model that 
favors bias of interpretation, or that is built with-
out a theoretical framework. It is noteworthy that 
the results presented by these misguided models 
can provide simplistic and unidirectional under-
standings that hide important inequalities; iii) 
methodological clarity shortage of the steps re-
quired to build a synthetic indicator; and, iv) risk 
of replacement of the concept to be measured by 
the “reification” of the synthetic indicator.

Final Considerations 

The literature review on indicators and method-
ologies adopted for the construction of synthetic 
indices evidences the existence of limitations to 
theoretically portray vulnerability.

An initial obstacle faced in the construction 
of these instruments is the difficulty of repre-
senting dynamic processes through quantitative 
and specific measures. It is essential that the in-
dex under development is based on a theoretical 
and conceptual basis, so that there is an adequate 
definition of what is to be measured and which 
evidences were used to support the choices in 
terms of dimensions and their components and 
indicators. In the case of vulnerability, in the face 
of its multiple approaches and process charac-
teristics and not product characteristics, this is a 
complex task.

Another barrier in the index construction 
process is the unavailability of necessary infor-
mation. Many studies end up working with al-
ternative variables due to lack of reliable infor-
mation that achieves the desired level of detail. 
There are situations where data does not exist 
or cannot be accessed, and there are also cases 
where it is the difficult to perform geoprocessing 
and disaggregation in municipal units, despite 
the availability of data. Given the choice of using 
primary data, there is also the difficulty regard-
ing operational and budgetary cost of research, 
which can prevent a detailed search. In addition, 
researchers use their own data collection instru-
ments that make it difficult to compare the re-
sults in other regions.

These limitations do not preclude the use 
of indices; however, they signal caution that re-
searchers should have to propose a measure that 
is capable of assisting vulnerability assessment 
processes in a particular region or group of peo-
ple. Among the advantages of using vulnerabil-
ity indices are the systemic analysis capabilities. 
When it is possible to use data that characterize 
the census tracts, for example, researches benefit 
from promoting the analysis of the most disag-
gregated level of population and socioeconomic 
data already collected in a standardized, system-
atic and regular manner, and they have nation-
al coverage. This is a reality found between the 
IBGE data, such as the Census and the National 
Household Sample Survey (PNAD). In addition, 
this level of detail allows the analysis of data at 
different levels of aggregation, according to the 
research plan and it makes the implementation 
of specific actions for certain population groups 
easier.

The possibility of using statistical techniques 
for the selection of variables that make up the 
synthetic index also constitutes a favorable point 
in this process. However, it should be noted 
that the empirical knowledge of the researcher 
and the other people involved with the research 
in terms of the reality being portrayed should not 
be ruled out in this procedure. Rather it must be 
added to the evidence at the time of choice of the 
factors that make up the index, which will ensure 
greater credibility to the instrument. 

The elaboration of maps, based on the results 
estimated by the index, is also a plus, since map-
ping favors the visualization of important aspects 
of vulnerability. Thus, it emphasizes the priori-
ty areas of intersectoral coordination of policies 
and facilitates the longitudinal monitoring and 
cycle monitoring of specific policies in the devel-
opment of territoriality.

Finally, synthetic indices can be important 
tools in the active management of territories 
and public health. They facilitate the evaluation 
of public policies implemented, especially if its 
periodic update is possible. They also enable the 
proposition and the most appropriate orienting 
measures and programs aimed at populations 
who are in vulnerability processes and have their 
response capacities reduced in terms of the pro-
motion, protection and maintenance of health.
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