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Abstract

Objective: To determine whether household food insecurity (HFI) is associated
with a higher prevalence of excessive weight (EW) in a large random sample of
Brazilian female adolescents.
Design: Nationally representative cross-sectional study. EW was the outcome
variable (BMI $ 85th percentile of WHO reference for adolescents aged 15–18
years and BMI $ 25 kg/m2 for those aged 19 years). HFI was measured with the
Brazilian Food Insecurity Scale. Associations were measured using crude and
adjusted prevalence ratios (PR) with 95 % confidence intervals through Poisson
regression models taking into account the complex sampling design.
Setting: Data were derived from the third wave of the Demographic and Health
Survey conducted in 2006–2007, in Brazil.
Subjects: The sample included 1529 female adolescents aged 15–19 years.
Results: The prevalence of any level of HFI was 40?8 %, with 26?6 % of households
experiencing mild, 9?4% moderate and 4?8% severe food insecurity. The overall
prevalence of EW was 21?9% (12?9% were overweight and 9?0% obese). EW
prevalence among those living in severely, moderately and mildly food-insecure
households was 36?8%, 14?9% and 16?5%, respectively (P for the overall
association 5 0?036). Women living in severely food-insecure households had an
increased prevalence of EW compared with their food-secure counterparts
(PR5 1?96; 95% CI 1?18, 3?27; P 5 0?007), after adjusting for important confounders.
Conclusions: The study suggests that severe but not mild or moderate HFI is inde-
pendently associated with EWamong adolescents residing in Brazil, a middle-income
country undergoing the nutrition transition.
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Household food insecurity (HFI) has been associated

with obesity risk among adult women in developed

countries (mostly in the USA) but it is unclear if this

relationship is present among female adolescents(1–4).

Recent reviews by Eisenman et al.(5), Pérez-Escamilla(6),

Larson and Story(7) and Franklin et al.(8) have found

mixed results regarding the association between HFI and

overweight/obesity risk among children and adolescents.

Several factors including birth weight, sex and age have

been found to modify this relationship(6). It is important

to note, however, that the vast majority of the evidence

available thus far has been derived from North American

samples and that most studies have combined children

and adolescents in their analyses(1,2,4,5).

A cross-sectional analysis of the Early Childhood Long-

itudinal Study found an inverse association between HFI

and the likelihood of childhood obesity in kindergarten(9).

In contrast, a longitudinal analysis of the same study found a

positive association between HFI at kindergarten and BMI

gains by the 3rd grade(10). Results from the National Health

and Nutrition Examination Survey (NHANES) III docu-

mented that food insufficiency was inversely associated with

the risk of overweight among girls aged 2–7 years, but

positively associated with this risk among 8–16-year-old

girls(11). Analyses of the 1999–2002 NHANES found that HFI

was positively associated with the risk of overweight among

children aged 3–17 years(2). However, NHANES IV results

found no association between HFI and five different body

*Corresponding author: Email kacetal@gmail.com r The Authors 2012

https://doi.org/10.1017/S1368980011003582 Published online by Cambridge University Press

https://doi.org/10.1017/S1368980011003582


fat indicators among children aged 8–17 years(3). Studies

conducted outside North America also report inconsistent

results. Whereas studies conducted in Korea(12) and

Mexico(13) have found a positive relationship between

HFI and child body weight outcomes, a study from

Colombia(14) did not find this relationship.

Few studies have tested the HFI–obesity relationship

among women in less developed countries(14–16). Velásquez-

Melendez et al.(15) recently documented that moderate

but not mild or severe HFI was associated with obesity in

a representative sample of adult Brazilian women.

Because the same survey included a large sample of

adolescent females, we are in a unique position to test for

this association among this highly vulnerable population

subgroup in Brazil, a country that is currently immersed

in the epidemiological and nutrition transitions(17). The

specific objective of the present study was to examine

the association between HFI and excessive weight in a

representative sample of Brazilian adolescent females

after adjusting for key potential confounders.

Methods

The data were derived from the third wave of the

Demographic and Health Survey (DHS), conducted in

2006–2007, in Brazil(18). This was a population-based

survey targeting women of reproductive age, including

mothers of children younger than 5 years of age. DHS

was a nationally representative cross-sectional study

with a complex sampling design. It included both house-

hold- and individual-level measures. Ten sampling strata

were defined based on a combination of the five Brazilian

geographical regions and urban v. rural areas. The respon-

dents’ sampling weights were derived from the household

sampling weights and took into account the possibility

that there may be more than one eligible woman in each

household. Response rate was 86?5%. The weights were

adjusted due to non-response within households and were

calibrated based on official population estimates released

by the Brazilian Institute of Geography and Statistics(18,19).

Data from 15 575 women living in 14 617 households

were collected. For the present analysis, data were

available for the key variables (weight, height and HFI)

for 1529 adolescent females aged 15–19 years who were

neither breast-feeding nor pregnant. There were no

available data for adolescents aged 13–14 years from this

DHS since it comprised information about women of

reproductive age, from 15 to 49 years old.

Structured questionnaires were applied through in-

person interviews and anthropometric measures were

taken. Data collected included socio-economic status, life-

style, reproductive history and household food security.

Weight and height of all eligible women in the selected

households were measured according to WHO recom-

mendations(20). These measurements were conducted

twice for each participant, and the mean was calculated.

Height was measured using a stadiometer with 1 mm

precision that was calibrated at the beginning and end of

each working day. Weight was measured with an elec-

tronic scale with 100 g precision, which was also cali-

brated at the beginning and end of each day. BMI (kg/m2)

was calculated as weight (in kilograms) divided by the

square of height (in metres)(18).

Excessive weight was the outcome variable. We used

age-adjusted BMI growth charts provided by WHO(21) in

order to classify excessive weight, a variable including

overweight and obese participants. The prevalence of

excessive weight for adolescents aged 15–18 years con-

sidered the 85th percentile as the cut-off point. For ado-

lescents aged 19 years we defined excessive weight as

BMI $ 25 kg/m2. The 2006–2007 DHS data set provides

the adolescent’s age only in rounded years (instead of

years and months) or date of birth, e.g. an adolescent was

recorded as being 16 years old regardless of whether she

was 16?3 years or 16?7 years. In order to overcome this

limitation we calculated for each rounded year, i.e. 16?0

years in this example, a mean BMI value considering the

WHO reference age-specific values for each month within

the 15–18 years range. The specific BMI cut-off points used

to classify excessive weight prevalence at ages 15, 16, 17

and 18 years (based on the age- and sex-adjusted 85th BMI

percentiles) were 23?9, 24?4, 24?8 and 25?0kg/m2, respec-

tively. The same procedure was implemented to evaluate

underweight prevalence, based on the 5th BMI percentile of

the WHO reference (adolescents aged 15–18 years) and

BMI , 18?5kg/m2 (adolescents aged 19 years).

HFI was measured with the previously used and

extensively validated Brazilian Food Insecurity Scale

(EBIA). EBIA represents an adaptation of the US House-

hold Food Security Survey Module, developed during the

early 1990s and first fielded in the 1995 US Current

Population Survey(22–25). The detailed description of the

adaptation and validation of the EBIA scale can be found

elsewhere(26–29), but it is important to state that several

validity criteria such as content and face validity, item

parallelism across socio-economic strata, predictive

validity (socio-economic strata predicts food insecurity

level) and convergent validity (i.e. food insecurity level

predicts dietary quality), as well as good internal con-

sistency, were all met(30). The EBIA is composed of fifteen

dichotomous (yes/no) questions that evaluate food inse-

curity experiences, ranging from the worry or concern

that the household may run out of food to sacrificing the

quality of the diet and to restricting the amount of food

consumed, and ultimately to going for a whole day with

little or no food due to economic limitations. Each

household is assigned a summative food insecurity score

based on the number of affirmative responses to the scale

items. Households were classified as food secure (HFI

score 5 0), mildly food insecure (score5 1–5), moderately

food insecure (score 5 6–10) or severely food insecure
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(score 5 11–15). These cut-off points, initially proposed by

Pérez-Escamilla et al.(27), were subsequently confirmed

based on the equivalence of the thresholds for households

with and without children, both of which are based on

scales derived from the interval-level Rasch model(28).

Food security/insecurity level (security, mild insecurity,

moderate insecurity, severe insecurity) was the key

independent variable. The covariates included in the

analyses were: self-reported skin colour/ethnicity (white,

black, brown, yellow, indigenous); years of schooling

(0–4, 5–8, 9–11); area of residence (urban, rural); geo-

graphical region (North, Northeast, Southeast, South,

Midwest); log-transformed per capita family income (in

Brazilian reais, 1 real E US$ 0?47 in 2006–2007); smoking

habit (yes, no); number of people residing in the

household; marital status (single/widowed/divorced,

married or cohabiting); and age as a continuous variable.

These covariates were selected based on theoretical and

empirical considerations. In addition they were the same

used in the previous study examining the relationship of

interest among adult Brazilian women(15). Thus, this

choice of covariates allows for our findings to be directly

compared with those in the previous study.

We first analysed the distribution of covariates across

HFI levels. In a second stage, we examined the univariate

association between HFI and excessive weight using a

Poisson regression model. Finally we conducted a multi-

variate analysis also using a Poisson regression model and

adjusting for covariates. Results are presented as crude and

adjusted prevalence ratios (PR) and their respective 95%

confidence intervals. Estimates were weighted and standard

errors were corrected to take into account the complex

sampling design by means of svy commands in the STATA

statistical software package version 9?2 (StataCorp LP,

College Station, TX, USA).

The project was approved by the Research Ethics

Committee of the Sexually Transmitted Diseases/AIDS

Reference and Training Centre of the Health Secretariat of

the state of São Paulo.

Results

The weighted prevalence of any level of household food

insecurity was 40?8 % (mild 5 26?6 %, moderate 5 9?4 %

and severe 5 4?8 %). Any level of food insecurity was

found to be more prevalent among black and indigenous

adolescents, those with 0–4 years of schooling, those

residing in the Northeast region, those in the lowest

quartile of per capita family income, smokers, those

residing in households with five or more people and

those aged 15 years (Table 1).

Excessive weight was found in 21?9 % of the female

adolescents (overweight 5 12?9 % and obesity 5 9?0 %),

73?3 % had normal weight and 4?8 % were underweight.

The weighted prevalence of excessive weight was

significantly higher for young women living in severely

food-insecure households (36?8 %) compared with their

counterparts living in households with moderate (14?9 %)

or mild food insecurity (16?5 %) or food security (24?2 %;

P 5 0?036; Table 2).

Severe food insecurity was significantly and indepen-

dently associated with excessive weight after adjusting

for self-reported skin colour, years of schooling, geo-

graphical region, log-transformed per capita family income,

area of residence, smoking habit, number of people residing

in the household, marital status and age (PR5 1?96; 95% CI

1?18, 3?27; P 5 0?007; Table 2).

Discussion

The main finding from the present study is that Brazilian

female adolescents who lived in severely food-insecure

households were two times more likely to have excessive

weight than their food-secure counterparts. This asso-

ciation persisted after adjusting for known confounders

including self-reported skin colour, years of schooling,

geographical region, log-transformed per capita family

income, area of residence, smoking habit, number of

people residing in the household, marital status and age.

Representative surveys recently conducted in Brazil with

different samples of adolescents corroborate the global

obesity prevalence of 9?0% found in the current study(31,32).

Based on data derived from the 2006–2007 DHS, it appears

that food insecurity is a contributing factor for obesity in

adult women and for excessive weight in adolescent

women from Brazil. Among adult Brazilian women, mod-

erate but not mild or severe food insecurity was associated

with increased obesity prevalence(15). By contrast, in the

present study with adolescents, the most severe level of

food insecurity was the one associated with excessive

weight prevalence. Thus the level of food insecurity asso-

ciated with obesity seems to differ when comparing adult v.

adolescent women. It is possible that physiological changes

associated with puberty make adolescent women (vis-à-vis

adult women) more resistant to body fat accumulation even

if their lifestyle coping behaviours to deal with mild to

moderate levels of food insecurity in the Brazilian context

are similar to those of their adult counterparts. An additional

reason for the difference in level of severity at which ado-

lescents v. mature women are affected may be that parents

shield children and adolescents from some of the effects of

household food insecurity.

Our results support the association between food

insecurity and excessive weight. These results are in line

with those previously reported by Santos et al.(33) show-

ing a higher prevalence of obesity for children and ado-

lescents living in households with food insecurity,

although these results were restricted to one Brazilian city

only. In the USA, the relationship between food insecurity

and childhood weight gain and obesity has been reported
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only in a few studies(10,34,35). Most of the studies did not

find significant associations(5,8,36) or found that children

living in food-insecure households had a lower prob-

ability of being obese(9). However, in low- and middle-

income countries food insecurity has been consistently

associated with underweight but not with obesity. In

Bogota, food insecurity was associated with stunting but

not with obesity among children(14). These results have

recently been replicated in Brazil where it has been

shown that children in households with higher levels of

food insecurity have a lower height-for-age Z-scores(37).

The ‘food insecurity–obesity’ paradox detected in our

study has been previously described(38). It has been hypo-

thesized that coping mechanisms associated with food

insecurity can eventually lead to overconsumption of energy

and thus overweight and obesity. Poorer families may pur-

chase more energy-dense foods, especially in societies

where these foods are cheaper, following classic economic

consumer theories(39). For instance, while a comparative

study reported that food insecurity was associated with

increased odds for overweight among 10-year-olds in

Quebec, Canada, it documented that 10–11-year-olds living

in food-insecure households in Jamaica, a less developed

country, were at lower odds of being overweight(16). It is

possible that the hunger–obesity paradox may be directly

related with the way different countries experience the

nutrition transition. It seems that only when the nutrition

transition reaches a stage at which energy-dense foods

become available at affordable prices does food insecurity

become a risk factor for overweight or obesity.

Table 1 Food (in)security level according to socio-economic and demographic variables: female adolescents (n 1529) aged 15–19 years,
Demographic and Health Survey, Brazil, 2006–2007*

Food insecurity

Food security Mild Moderate Severe

n % n % n % n % P-

Skin colour ,0?001
White 372 74?4 113 19?1 34 4?1 12 2?4
Black 77 58?3 32 18?5 22 17?6 9 5?6
Brown 392 48?2 197 34?0 102 11?5 64 6?3
Yellow 27 69?3 14 22?4 8 3?0 1 5?3
Indigenous 19 32?5 18 32?3 9 30?1 7 5?1

Years of schooling ,0?001
$9 556 65?0 176 27?6 56 4?5 24 2?9
5–8 300 52?6 173 27?7 98 12?5 51 7?2
0–4 31 43?7 25 16?8 21 33?7 18 5?8

Place of household 0?852
Urban 634 58?6 271 27?4 124 9?1 69 4?9
Rural 253 59?0 103 24?6 51 11?7 24 4?7

Geographical region 0?003
North 176 57?0 79 20?6 57 13?9 41 8?5
Northeast 135 43?2 112 34?9 63 15?2 27 6?7
Southeast 179 64?4 61 26?6 17 6?5 7 2?5
South 197 78?0 48 14?4 12 4?4 7 3?2
Midwest 200 63?4 74 24?6 26 5?0 11 7?0

Per capita family income (quartile) ,0?001
1 115 33?0 105 28?4 96 27?8 57 10?8
2 188 42?0 121 39?7 54 11?1 27 7?2
3 267 69?9 88 25?6 20 2?1 8 2?4
4 317 85?1 60 13?7 5 1?0 1 0?2

Smoking habit 0?001
No 839 59?8 350 27?5 162 7?6 83 5?1
Yes 48 47?3 24 21?1 13 29?9 10 1?7

Marital status 0?521
Single/window/divorced 708 57?2 285 27?1 142 10?3 77 5?4
Married or cohabiting 179 62?8 89 26?5 33 7?4 16 3?3

Number of people residing in the household ,0?001
1–2 110 74?0 34 21?2 6 3?8 3 1?0
3–4 414 64?9 164 24?3 56 7?7 25 3?1
$5 363 42?7 176 33?3 113 14?9 65 9?1

Age (years) 0?002
15 155 53?8 57 15?0 44 21?5 32 9?7
16 160 55?4 75 32?4 40 10?6 10 1?6
17 172 59?5 93 25?9 36 7?1 19 7?5
18 214 54?1 80 35?8 30 8?1 17 2?0
19 186 71?4 69 19?8 25 3?9 15 4?9

Total 887 59?2 374 26?6 175 9?4 93 4?8

*Estimates were weighted and standard errors were corrected to take account of the complex sampling design.
-P values refer to the x2 test for difference of proportions.
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Our study supports the food insecurity–obesity para-

dox. It is possible that in the case of adolescent women in

Brazil the food insecurity threshold for triggering obeso-

genic lifestyle behaviours, such as increased dietary

energy density at the expense of nutrient density and

physical inactivity, may not be set until the most severe,

high level of food insecurity is reached. A nationally

representative study conducted in 2009 found that Bra-

zilian adolescents had poor eating habits, and that these

were even worse among those with mothers with less

schooling and who lived in less wealthy families(40).

It is also possible that strong body image concerns

among young Brazilian women(41,42) might protect them

against the obesogenic influence of food insecurity until

the problem becomes severe and they can no longer cope

with it without implementing lifestyle behaviours that

lead to body fat accumulation.

Social assistance programmes targeting poor families

may be potentially associated with increased weight and

obesity risk among adult American women(43,44). In Brazil,

severely food-insecure adolescents are more likely to be

enrolled in food and social assistance programmes since the

conditional cash transfer programme and programmes with

a focus on youth are targeting the most socially and eco-

nomically vulnerable population(45). A recent study has

evaluated the Brazilian cash transfer programme and found

that the enrolled families spend more than 76% of the

benefit purchasing food. The authors have reported that the

programme has facilitated, and increased quantitatively and

qualitatively, the purchase of food. However 78% of the

families reported that the purchased foods are insufficient

for the whole month, which drives those families towards

the adoption of a low-cost and highly energy-dense diet.

Some additional results have shown a low intake of some

healthy foods. Few people ate meat four or more times

weekly (18?2%), legumes/vegetables (30?4%) and fruits

(15?1%), while consumption of pasta (55?4%), manioc flour

(55?4%) and sugar/sweets (85?9%) was much higher(46,47).

Another population-based study of families with youth

under 20 years old has shown that 73?7% of food-secure

families consumed at least one fruit daily and 62?1% con-

sumed dairy products every day in comparison to 11?4%

and 5?5%, respectively, in families with moderate and

severe food insecurity. The majority of those families con-

sumed grains, oil, sugar and beans on a daily basis, and they

spent roughly 68% of their monthly income on food pur-

chases(48).

An important limitation of the present study is its cross-

sectional design and the lack of information on lifestyle

coping mechanisms associated with different levels of

household food insecurity. The evidence for a relationship

between food insecurity and excessive weight (overweight

plus obesity) is still inconclusive with most studies being

cross-sectional, thus precluding our ability to understand the

temporal sequence of the association (i.e. does food inse-

curity lead to obesity or does obesity lead to food insecurity?

Or is this relationship bidirectional?). Thus, there is a need for

longitudinal dynamic studies that collect information not

only on household food security status across time(10,34) but

also on how children, adolescents and adults within the

household cope with these changes with special emphasis

on dietary intake and physical activity adaptations. Ultimately

the goal is to better understand how these coping behaviours

influence body fat accumulation at different stages of the life

cycle(4). Another limitation is the small sample size achieved

in the excessive weight and severely food-insecure group

and the lack of potential extrapolation to adolescent boys.

Conclusion

The present study suggests that severe but not moderate or

mild food insecurity, as measured by EBIA, is independently

associated with excessive weight among female adolescents

Table 2 Crude and adjusted prevalence ratios estimated by Poisson regression models for the effect of food (in)security level on excessive
weight: female adolescents (n 1529) aged 15–19 years, Demographic and Health Survey, Brazil, 2006–2007*

Excessive weight-

N n Prevalence (%)-

-

Crude PR 95 % CI Py Adjusted PRJ 95 % CI Py

Food (in)security level 0?036 0?007
Security 887 186 24?2 1?00 – 1?00 –
Mild insecurity 374 58 16?5 0?68 0?43, 1?07 0?78 0?49, 1?24
Moderate insecurity 175 31 14?9 0?62 0?31, 1?21 0?80 0?40, 1?59
Severe insecurity 93 24 36?8 1?52 0?89, 2?60 1?96 1?18, 3?27
Total 1529 299 21?9

PR, prevalence ratio.
*Estimates were weighted and standard errors were corrected to take account of the complex sampling design.
-Excessive weight was classified as BMI $ 85th percentile of the WHO reference for adolescents aged 15–18 years and BMI $ 25 kg/m2 for those aged
19 years.
-

-

x2 for the prevalence of excessive weight between food insecurity categories 5 0?047.
yP values refer to the log-likelihood ratio test.
JAdjusted for self-reported skin colour (white 5 reference category, black, brown, yellow, indigenous), years of schooling ($9 5 reference category, 5–8, 0–4),
area of residence (urban 5 reference category, rural), geographical region (North 5 reference category, Northeast, Southeast, South, Midwest), per capita
family income (log-transformed), smoking habit (no 5 reference category, yes), marital status (single/widow/divorced 5 reference category, married/cohabit-
ing), number of people living in the household (1–2 5 reference category, 3–4, $5) and age in years (continuous).
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living in a middle-income country deeply immersed in

epidemiological and nutrition transitions. The Brazilian

government should take these findings into account when

designing, delivering and evaluating food and social assis-

tance programmes that reach out to young women.
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6. Pérez-Escamilla R (2011) Food insecurity and hunger in
children: impact on physical and psycho-emotional develop-
ment. In Modern Nutrition in Health and Disease, 11th ed.
[CA Ross, B Caballero, RJ Cousins et al., editors]. Baltimore,
MD: Lippincott Williams & Wilkins (In the Press).

7. Larson NI & Story MT (2011) Food insecurity and weight
status among US children and families: a review of the
literature. Am J Prev Med 40, 166–173.

8. Franklin B, Jones A, Love D et al. (2011) Exploring
mediators of food insecurity and obesity: a review of
recent literature. J Community Health (Epublication ahead
of print version).

9. Rose D & Bodor JN (2006) Household food insecurity and
overweight status in young school children: results from the
Early Childhood Longitudinal Study. Pediatrics 117, 464–473.

10. Jyoti DF, Frongillo EA & Jones SJ (2005) Food insecurity
affects school children’s academic performance, weight
gain, and social skills. J Nutr 135, 2831–2839.

11. Alaimo K, Olson CM & Frongillo EA Jr (2001) Low family
income and food insufficiency in relation to overweight in
US children: is there a paradox? Arch Pediatr Adolesc Med
155, 1161–1167.

12. Oh SY & Hong MJ (2003) Food insecurity is associated
with dietary intake and body size of Korean children from
low-income families in urban areas. Eur J Clin Nutr 57,
1598–1604.

13. Ortiz-Hernandez L, Acosta-Gutierrez MN, Nunez-Perez AE
et al. (2007) Food insecurity and obesity are positively
associated in Mexico City schoolchildren. Rev Invest Clin
59, 32–41.

14. Isanaka S, Mora-Plazas M, Lopez-Arana S et al. (2007) Food
insecurity is highly prevalent and predicts underweight but
not overweight in adults and school children from Bogota,
Colombia. J Nutr 137, 2747–2755.

15. Velasquez-Melendez G, Schlussel MM, Brito AS et al.
(2011) Mild but not light or severe food insecurity is
associated with obesity among Brazilian women. J Nutr
141, 898–902.

16. Dubois L, Francis D, Burnier D et al. (2011) Household
food insecurity and childhood overweight in Jamaica
and Quebec: a gender-based analysis. BMC Public Health
11, 199.

17. Victora CG, Aquino EM, do Carmo Leal M et al. (2011)
Maternal and child health in Brazil: progress and
challenges. Lancet 377, 1863–1876.
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45. Soares S & Sátyro N (2009) O programa bolsa famı́lia:
desenho institucional, impactos e possibilidades futuras/
The bolsa famı́lia program: institutional design, impacts
and future possibilities (Texto para discussão 1424).
Brası́lia: Instituto de Pesquisa Econômica Aplicada; avail-
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Brası́lia: Ministério do Desenvolvimento Social e Combate à
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