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Abstract

Objective: to analyze food insecurity prevalence and associated factors with socioeconomic and demographic factors among
families assisted by the Family Health Strategy in Teresina-PI, Brazil. Methods: this was a cross-sectional study conducted in
2012-2013, with 323 families, whose heads answered the questionnaires. Results: the prevalence of low food insecurity was
35.6% low, 16.1% moderate and 13.3% severe; association was found with (i) low food insecurity and masonry-built houses
(OR=0.57; 95%CI=0.32;0.99); (ii) moderate food insecurity and lower per capita income (OR=6.17; 95%CI=1.79;21.21),
masonry-built house (OR=0.34; 95%CI=0.16;0.72) and the father not being the household head (OR=0.027; 95%CI=0.09;0.81);
and (iii) severe food insecurity and lower per capita income (OR=3.52; 95%CI=1.02;12.74), household with greater number
of rooms (OR=3.65; 95%CI=1.31;10.15), the father not being the household head (OR=0.19; 95%CI=0.06;0.57) and being
a beneficiary of the income transfer Programme (OR=4.10; 95%CI=1.13; 14.90). Conclusion: food insecurity prevalence
was high and showed association with socioeconomic and demographic factors.
Keywords: Cross-Sectional Studies; Food and Nutritional Security; Family Health Strategy; Family.
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Introduction
Food insecurity is the concern and/or distress in face
of the uncertainty of daily food availability; hunger or
having a low quality diet, monotonous and insufficient
to cover the basic needs of the individual.1
The consequences of this situation are directly related
to the lack of quantity and quality diet, especially for the
most vulnerable groups, which can contribute to infant
mortality, harm to physical and mental development,
low birth weight and maternal mortality.2

Food security and family health care
must be synchronized and mutually
improved; intervening on the
determinants of health problems to
which the population is exposed.
It is possible to verify the access to food by using
a scale that indicates the status of food security or
insecurity at a household: the Brazilian Food Insecurity
Scale (EBIA), which allows diagnosis of food insecurity
and has been used as a sensitive indicator to identify
households at risk.2.3
Data from the 2009 National Household Sample Survey
(PNAD) revealed that 34.8% of the Brazilian population
had some degree of food insecurity, demonstrating an
important public health issue.4
According to the first national diagnosis of food
insecurity, conducted in 2004, about 40% of Brazilians
lived with some degree of food insecurity, distributed as
follows: 18% of low food insecurity, 14.1% of moderate
food insecurity and 7.7% of severe food insecurity.4 In
2009, another survey showed that nearly 70% of all the
country’s households were in food security condition, a
better result than the one presented in the 2004 PNAD.4
The issue of food security in Brazil is relevant for
social inclusion policies to improve the quality of
life, as well as the Family Health Strategy (ESF). The
ESF is recognized as a family health care model and
respects the principles of the National Health System
(SUS). Both food security and family health care must
be synchronized and mutually improved; intervening
on the determinants of health problems to which the
population is exposed.5
So far, there is no knowledge of studies on the
Brazilian municipality of Teresina that reflect the

situation of food security of the resident population in
the suburbs of this municipality, as well as the factors
associated with it. The objective of this study was to
identify food insecurity prevalence and its association
with socioeconomic and demographic factors among
families assisted by the Family Health Strategy in the
suburbs of Teresina, Piauí State (PI), Brazil.
Methods
A cross-sectional study was conducted on the situation
of the population’s food and nutrition insecurity in
the suburbs of Teresina-PI, from November 2012 to
June 2013.
The research was conducted with low socioeconomic
class household residents in the districts of Frei Damião
and Alto da Ressurreição, assisted by the ESF of Teresina’s
Southeast Regional. These neighborhoods are assisted
by public programs of health and education; their streets
are paved and are assisted by public transportation. All
households have sanitation and regular waste collection.
There were 3,692 families living in the areas covered by
the survey, according to data obtained from the records
provided by the ESF local teams. Both districts had a
Family Health Unit, composed of four ESF teams, whose
activities are distributed in 24 micro areas of expertise.
The sample calculation considered the prevalence
of 30%4 of food insecurity, according to PNAD 20094,
margin of error of 5 percentage points and 95%
confidence interval, resulting in a sample size of
322 households. There were no extra households in
case of losses or refusals. Closed households were
replaced. The study included families living in the asset
register of households in the ESF and who lived in the
neighborhoods of the Southeast Regional coverage area.
The selection was probabilistic; the household was
the sample unit, which was randomly selected by the
Biostat 3.0 program, by picking random numbers. In
micro areas, the households attended by the ESF were
surveyed until it completed the sample size, complying
with the streets’ order.
In each chosen micro area, addresses that composed
it were identified, always starting the data collection
with the first household of the first street of each
micro area, followed by the next ones on an ascending
order: after checking the first household to be visited,
the interviewers were told to skip two household
and visit the third one. If the interviewers found the
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household closed, they would return twice more, on
subsequent days; if they were not successful again,
they would head to another household, following the
same systematic sequence.
The two instruments used to collecting data – the
EBIA questionnaire and socioeconomic and demographic
questionnaire with 11 questions related to socioeconomic
and demographic issues – were applied within the
household, answered by the household head. Visits
to collect data lasted on average 30 minutes and
were conducted by a team of interviewers composed
of 24 Nutrition students of the Federal University of
Piauí, previously trained by the researchers. A pilot
study was conducted by applying the instrument on
a sub-sample consisting of 120 households’ heads
living in the same neighborhoods on the Southeast
Regional, non-sampled.
The independent variables were categorized for
better analysis, as seen below:
- household income, based on the minimum wage
(MW), equivalent to BRL 678.00 at the time of the
research (<1 MW, 1-2 MW and ≥ 3 SM);
- income per capita(<1/2 MW and ≥ 1/2 MW);
- type of sewage (public and others);
- household head (mother, father and others);
- other source of income (beneficiary or not of Bolsa
Família Programme);
- type of household construction (masonry-built house,
unfinished masonry-built house, wood construction
and rammed-earth house);
- number of rooms (open answers);
- number of rooms to sleep (open answers);
- water supply (public, well [cistern] in the household,
collective well [cistern], another source); and
- water supply regularity (yes or no).
The dependent variables were:
a. food security, evaluated by the EBIA, identified from
14 closed central questions, with yes or no answers,
on the experience in the past three months of food
insufficiency in its various levels of intensity, from the
concern that the food would not be enough to the
experience of spending an entire day without eating.
b. food insecurity, identified by the state of hunger
experienced in the household: low, when they still did
not experience hunger but already handle strategies
to not affect the quality of the diet; moderate, when
the adult members of the household have already
had a quantitative restriction on the diet; and severe,

when adults and children have experienced a state
of hunger.6
The EBIA classifies the household under food security
(FS) situation or food insecurity (FI) and their levels
respectively for people under the age of 18 and over the
age of 18, establishing the following score ranges: low
(LFI: 1-5 and 1-3), moderate (MFI: 6-9 and 4-5); or
severe (SFI: 10-14 and 8-8). A point for each positive
response is assigned for building the score. The Statistical
Package for Social Sciences (SPSS) software version 21.0
was used for data insertion and analysis. Double typing
of data was carried out to avoid possible typos and to
ensure its quality. A quality control of data collection
was not carried out by reapplying the questionnaire on
a sub-sample of the households surveyed. However, the
internal consistency of responses to EBIA items was
analyzed using Cronbach's alpha coefficient: values
above 0.7 were considered satisfactory for the study.
This statistical procedure indicated correlation among
the answers.
The descriptive analysis was based on the average
and standard deviation of the quantitative variables and
proportions and 95% confidence intervals (95%CI) for
categorical variables.
In the bivariate analysis, the association between EBIA
scores and demographic characteristics and sanitation
was found using Pearson's chi-square test (x²).
Multivariate analysis, performed using regression
multinomial logistics, obtained estimates of odds
ratios (OR) and 95% CI (Woolf’s method), adjusted
for confounding variables.7 Food security scores
(reference category) were compared to low, moderate
and severe food insecurity. The criterion for inclusion of
variables in the logistic model was the association with
the EBIA scores at p<0.20 in bivariate analysis.8 These
variables were introduced according to the value of p
in the bivariate analysis, from the smallest value to the
greatest. The criterion of permanence of variables in
the model was the association at the level of p<0.05.
The study was submitted to the Research Ethics Committee
of the Federal University of Piauí, under the Certificate
for Ethics Assessment (CAAE) No 12144013.30000. The
Ethics Committee of the Municipal Health Foundation
considered and approved the research in the Household
Health Unit of the Southeast Regional, via Memorandum
CAA No.0011/2013. Individuals who agreed to participate
signed the Terms of Consent (prepared in accordance with
the Declaration of Helsinki III, Chapter 50, paragraphs
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50.20/27) as recommended by the Brazilian Health
Council (CNS) No 466, dated December 12, 2012.

According to severity levels, food insecurity prevalence
found in the households visited were 35.6% low (95%CI:
40.9;30.4), 16.1% moderate (95%CI: 20.1;12.1) and
13.3% severe (95%CI: 17.0;9.6) (Figure 1).
Food insecurity was associated to the household per
capita income. The higher frequency of severe food insecurity
(30.2%) was associated to the household income lower
than 1 MW, whilst for those receiving less than ½ MW per
capita, this condition was associated with low food insecurity
(33,2%). For those who received more than 3 MW, there was
a higher proportion of food security (44.8%) (p<0.001).
A higher frequency of low food insecurity was observed in
households that relied on the father as the main provider
(39.4%) and among those registered on the Bolsa Família
Programme (38.6%), when compared the frequency of
moderate and severe food insecurity (Table 2).

Results
In this study 323 households were evaluated. No
household head refused to participate. However, 7
households (2.2%) were replaced since they were
closed after being visited – even twice more in
subsequent days.
Most visited households were masonry-built houses
(57.3%), having up to 5 rooms. 66.6% of households
had up to 4 residents. Virtually all houses had public
system water supply and waste collection. Less than half
(44.0%), however, were connected to sewage from the
public sanitation (Table 1).

Table 1 - Demographics and sanitation characteristics of attended households in the scenario of the Family
Health Strategy on the Southeast Regional of the municipality of Teresina, Piauí State, from November
2012 to June 2013
Variables
Type of household construction
Masonry-built house
Unfinished masonry-built house
Rammed earth house
Number of rooms
≤5
>5
Number of rooms to sleep
1
2
≥3
Number of people living in the household
≤4
>4
Water Supply
Public
Collective well (cistern)
Regularity of water availability
No
Yes
Type of sewage
Public
Cesspool
Open sewage
Type of waste collection
Public Service
Threw close to household

n

%

185
137
1

57.3
42.4
0.3

185
138

57.3
42.7

68
158
97

21.1
48.9
30

215
108

66.6
33.4

322
1

99.7
0.3

46
277

14.2
85.8

142
171
10

44.0
52.9
3.1

312
11

96.6
3.3
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Figure 1 - Prevalence of situations of food and nutritional security and insecurity of households attended in
the scenario of the Family Health Strategy (n=322) on the Southeast Regional in the municipality of
Teresina, Piauí State, from November 2012 to June 2013
Table 2 – Association between food and nutritional security and insecurity and socioeconomic and demographic
characteristics of households attended in the scenario of the Family Health Strategy (n=322) on the
Southeast Regional in the municipality of Teresina, Piauí State, from November 2012 to June 2013
Variables

n

Food Security
n(%)

Household Income (in minimum wagesb)
<1
63
13 (20.6)
1-2
164
57 (34.8)
≥3
96
43 (44.8)
Per Capita Income (in minimum wagesb)
<0.5
193
49 (25.4)
>0.5
130
64 (49.2)
Number of Working People
None
41
09 (22.0)
1
153
51 (33.3)
≥2
129
53 (41.1)
Household Head
Mother
81
27 (33.3)
Father
193
72 (37.3)
Other
49
14 (28.6)
Other source of income
No
142
62 (43.7)
Yes
181
51 (28.2)
Attended by public benefits (Bolsa Família Programme)
No
191
82 (42.9)
Yes
132
31 (23.5)

Low Food
Insecurity
n (%)

Moderate Food
Insecurity
n (%)

Severe Food
Insecurity
n (%)

17 (27.0)
60 (36.6)
38 (39.6)

14 (22.2)
29 (17.1)
09 (9.4)

19 (30.2)
18 (11.0)
06 (6.2)

64 (33.2)
51 (39.2)

45 (23.3)
07 (5.4)

35 (18.1)
08 (6.2)

12 (29.3)
55 (35.9)
48 (37.2)

10 (24.4)
26 (17.0)
16 (12.4)

10 (24.4)
21 (13.7)
12 (9.3)

27 (33.3)
76 (39.4)
12 (24.5)

14 (17.3)
27 (14.0)
11 (22.4)

13 (16.0)
18 (9.3)
12 (24.5)

48 (33.8)
67 (37.0)

17 (12.0)
35 (19.3)

15 (10.6)
28 (15.5)

64 (33.5)

24 (12.6)
28 (21.2)

21 (11.0)
22 (16.7)

pa
<0.001

<0.001

0.055

0.048

0.020

0.002
51 (38.6)

a) Pearson chi-square test (χ²)
b) Minimum wage: BRL 678.00
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Families living in masonry-built houses, when
compared to those living in unfinished masonrybuilt houses, had 43% less chance of low food
insecurity (OR=0.57; 95%CI:0.32;0.99). Families
receiving less than half minimum wage had chances
of moderate food insecurity 6.17 times greater
(OR=6.17; 95%CI: 1.79;21.21). Households with
up to 5 rooms had 3.6 times greater risk of severe
food insecurity (OR=3.65; 95%CI:1.31;10.15).
Beneficiaries of the Bolsa Família Programme,
compared to those not receiving the benefit, had

4.10 times greater chance of severe food insecurity
(OR=4.10; 95%CI:1.13;14.90) (Table 3).
Discussion
The outcomes analysis revealed that the surveyed
families had high food insecurity condition associated with
socioeconomic and demographic variables, such as type of
household construction, greater number of rooms, lower
per capita income, the household head not being the father
and being beneficiary of the Bolsa Família Programme.

Table 3 –Association of food insecurity –in its various levels – with independent variables of the attended
household in scenarios of the Family Health Strategy on the Southeast Regional in the municipality of
Teresina, Piauí State, from November 2012 to June 2013
Crude ORa
(95% CIb)

Variables
Low Food Insecurity
Type of household construction
Masonry-built house
Unfinished masonry-built house
Moderate Food Insecurity
Per Capita Income (in minimum wagesb)
≥0.5
<0.5
Type of household construction
Masonry-built house
Unfinished masonry-built house
Household Head
Other
Mother
Father
Severe Food Insecurity
Per Capita income (in minimum wages)
≥0.5
<0.5
Number of rooms
≥6
≤5
Household Head
Other
Mother
Father
Attended by public benefits (Bolsa Família Programme)
No
Yes

Adjusted ORd
(95% CIb)

pc
0.019

0.049

1.00
0.55 (0.32;0.94)

1.00
0.57
0.004

<0.001
1.00
8.4 (3.50;20.22)

1.00
6.17 (1.79;21.21)
0.020

1.00
0.37 (0.20;0.73)

0.005
1.00
0.34 (0.16;0.72)

0.048
1.00
0.66 (0.24;1.83)
0.48 (0.19;1.18)

0.014
1.00
0.28 (0.08;0.99)
0.27 (0.09;0.81)

<0.001
1.00
5.71 (2.43;13.41)

0.048
1.00
3.52 (1.02;12,74)

0.001
1.00
4.43 (1.94;10.10)

0.012
1.00
3.65 (1.31;10.15)

0.048
1.00
0.66 (0.24;1.83)
0.48 (0.19;1.18)

0.014
1.00
0.14 (0.04;0.56)
0.19 (0.06;0.57)

0.002
1.00
2.77 (1.34;5.73)

pe

0.032
1.00
4.10 (1.13;14.90)

a) Crude OR: crude odds ratio – not adjusted variables (bivariate analysis)
b) 95% CI: 95% confidence interval
c) Pearson chi-square test (χ2)
d) Adjusted OR: adjusted odds ratio – adjusted variables
e) Wald test
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According to the National Sanitation Information
System (SNIS)9 data, in 2011, the state of Piaui showed
an average rate of more than 90% of urban service
for water supply; on the other hand, it also presented
average rate of less than 10% of both urban service
for sewage collection and sewage treatment, different
values from the ones found in the sample analyzed here.
The national average of service for general population,
identified by the SNIS in 2011,9 was 82.4% for water
supply and 48.1% for sewage collection. As for the urban
population, the SNIS data showed high compliance with
water supply services: a national average proportion
of 93.0%, whist for sewage collection, this proportion
was of 55.5%.
The health profile of the selected households can
be considered satisfactory: public water supply and
regularity in its availability; sanitation by septic wells;
and high coverage of frequent waste collection, also
by public services. In July 2010, the United Nations
(UN) defined the access to water and sanitation as
an essential human right, although in the world the
scenario of that time, 2.6 billion people did not have
sewage collection and treatment and 900 million did
not have access to sources of drinking water. When
living in inadequate sanitation, people are exposed
to a risk of worsening their health.10
The 2009 National Household Sample Survey
showed a prevalence of 30.2% of food insecurity
in Brazil, where the state of Piauí was the second
among the Federal Units: 58.7% of food insecurity,
being 36.0% of low food insecurity, 12.9% moderate
and 9.7% severe.11 By addressing one of the four
Regionals of Teresina-PI, this study showed, however,
higher prevalence: 65.0% of food insecurity, being
35.6% of low food insecurity, 16.1% moderate
and 13.3% severe. This may be the scenario of
the municipality's situation when the focus of the
analysis is restricted to households in the suburbs
of the capital, where such prevalence rates are
higher than those of the state for the moderate and
severe levels. However, the variable 'food insecurity'
behavior has shown similarities among the Brazilian
macro-regions, revealing high prevalence of this
inequity indicator in the South, North and Northeast
Regions.12-14
The high prevalence of food insecurity found
can be seen in the concern of the heads of families
related to access, quality and quantity of food intake

at home, determined by unfavorable conditions to its
acquisition demonstrated in the results of this work.
These conditions are directly related to insufficient
income for food expenses: households with income
below 1 minimum wage had a higher prevalence of
moderate and severe food insecurity. The Household
Budget Survey (POF) 2008-2009 presented the value of
5.5 minimum wages as an estimated total of the monthly
average expenditure of households in Brazil, whilst
the same corresponding estimate for the Northeast
Region was 3.5 minimum wages, below the assigned
to other macro-regions.15
With regard to the analysis of PNAD data presented
for the years 2004 and 2009, Hoffmann16 observed a
sharp increase of income, mainly from relatively poor
households, and it is possible to associate this fact
to a decrease in the prevalence of food insecurity –
moderate and severe–in this period.16
A population survey showed that households in
food security situation consume fruit (73.7%) and
dairy products (62.1%) at least once a day, while for
those in situations of food insecurity, the consumption
of these foods appears to a smaller proportion of
households – respectively 11.4% and 5.5%, with
moderate and severe food insecurity.17
The association between food insecurity and being
attended by the Bolsa Família Programme is related
to the socioeconomic vulnerability of the beneficiaries,
as other studies have found.3.18-20
The exposure of families to a situation of vulnerability
related to living conditions, in turn, increases the
chances of food insecurity: not living in masonry-built
houses increases by almost twice the chance of food
insecurity.18 Moreover, residents of unfinished and poor
masonry-built houses present (i) chance 3.5 times
higher of moderate and severe food insecurity and
(ii) chance 2.9 times higher of low food insecurity,
compared to those living in masonry-builthouses.20
Female-headed households were more likely to
present food insecurity, which can be explained by
women's situation in the labor market. Among the
households studied there was a greater proportion of
men as household heads (the main provider), a finding
possibly associated with higher economic value of men's
work – which is clear both in the salary received and in
the occupation of the most prestigious positions – and
with the traditional role of women as children’s and house
carers, leading to their staying at home and discouraging
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their integration into the labor market: the likely lower
wages and positions for women would not outweigh
the temporary abandonment of the home and children.
However, the number of female-headed households has
changed the socioeconomic profile of the family unit:
according to this study, in many cases, the woman was
solely responsible for the household's income. This
situation could be observed in the Brazilian Northeast
and South Regions, where the highest probability of
moderate and severe food insecurity corresponded with
households headed by women.21
It is necessary to point out some limitations
encountered in the development of this study, for
example, regarding the income information – especially
when low – often given with some embarrassment of
the respondent, which could influence the collection
and quality of information. Another aspect of difficulty
for this research is related to the fear that some
families had to respond to the questions, fearing that
this would be a government investigation into their
conditions for maintaining the benefit of the Bolsa
Família Programme. However, as they understood the
goals and the importance of the survey, respondents
felt safer to participate. A final limitation to consider
refers to the cross-sectional design of the study and
its inability to reveal the temporality of associations.
The prevalence of food insecurity was identified in
most of the surveyed households and was associated
to the type of household construction, the greater
number of rooms, lower per capita income, the
father not being the household head, and being a
beneficiary of the Bolsa Familia Programme. From

this perspective, this study should contribute to the
knowledge of the food security and insecurity situation
of the households attended by the Southeast Regional
ESF of Teresina, Piauí State. It is believed that the
results presented here –besides meaning new inputs
– will envision new strategies for the design of more
effective public policies to prevent and combat hunger.
In this sense, the existence of a popular restaurant
in Teresina-PI is an initiative model, allowing access
of the population with less purchasing power to a
balanced and healthy diet.
However, mechanisms should be developed with
the aim of improving the household purchasing power,
such as offering greater opportunities for professional
training, facilitating the entry in the labor market of this
population, in addition to stimulating the production
of home vegetable gardens and access to nutritional
education, targeting the reduction or eradication of food
insecurity, especially in its moderate and severe forms.
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