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A methodological proposal for assessing food insecurity
from a multidimensional perspective

Abstract  The aim of this study was to develop 
a methodological proposal for the assessment of 
food and nutritional insecurity (FNiS) in adults 
and older adults (Vigi-FNiS). The proposal was 
developed using data from the BRAZUCA Na-
tal survey, a cross-sectional study with 411 peo-
ple living in Natal in the state of Rio Grande do 
Norte, Brazil. The association between sociode-
mographic, health and nutrition variables and 
food insecurity (FI) was tested using Poisson 
multiple regression. Overall prevalence of FI was 
42.1% (37.4%-46.9%) and was higher in wo-
men (47.5%), adults (48.2%) and black people 
(52.7%). The following variables were included 
in the Vigi-FNiS: people aged <18 years living in 
the household (A) (AdjPR=1.3; 1.1-1.6); family 
income (B) in quintiles (Q1: AdjPR=5, 4; 2.5-
11.7; Q2: AdjPR=4.8; 2.2-10.5; Q3: AdjPR=3.8; 
1.8-8.5; Q4 AdjPR=2.2; 1.0-5.1); inadequate tre-
atment of drinking water (C) (AdjPR=1.3; 1.1-
1.5); presence of chronic non-communicable dise-
ases (D) (AdjPR=1.3; 1.1-1.7); not eating fruit for 
breakfast (E) (AdjPR=1.7; 1.3-2.5);eating meals 
on the couch or in bed (F) (AdjPR=1.3; 1.1-1.6); 
and skipping either lunch or dinner or dinner (G) 
(AdjPR=1.4; 1.2-1.7). A cutoff point for FNiS of 
2.3 was adopted (Kappa=0.47; sensitivity=0.82; 
specificity=0.67; PPV=0.64; NPV=0.83).
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Introduction

Food and nutrition security (FNS) is the realiza-
tion of the right to regular and permanent access 
to quality food in sufficient quantity, without 
compromising access to other basic needs, based 
on healthy and environmentally, culturally, eco-
nomically and socially sustainable food practic-
es1. When people are unable to realize any one 
of its dimensions, food and nutrition insecurity 
(FNiS) occurs. 

FNS has four dimensions: availability, access, 
utilization and stability, which include produc-
tion and physical and economic access to food, 
adequate biological utilization, nutritional value, 
and regular access to adequate water and sanita-
tion2.

The rise in food insecurity (FI) in Brazil is 
worrying. Data from the 2018 National House-
hold Budget Survey show a 63% increase in the 
prevalence of FI compared to 2013, when 22.6% 
of households experienced this problem. Rates 
are highest in the North (57.0%) and North-
east (50.3%). The state of RN had the 3rd highest 
prevalence of FI in the Northeast (54.7%) after 
Alagoas and Bahia3. 

The prevalence of severe FI increased by 
27.6% between 2018 and 2020 in Brazil. Besides 
the political, social and economic crises, the 
upward trend in FI has been increased by the 
coronavirus pandemic, raising Brazil’s deeply in-
equalities4,5.

FI is associated with negative health out-
comes such as malnutrition, chronic diseases 
and low quality of life6,7. It is therefore a struc-
tural problem and its determinants need to be 
monitored8. The Brazilian Food Insecurity Scale 
(BFIS), a psychometric scale, is the most widely 
used measure of household FI in Brazil9. 

Despite their use in epidemiological studies, 
the results obtained from subjective scales may 
be affected by the respondent’s perceptions of 
FI, which is a limitation for data interpretation, 
especially in contexts of socioeconomic instabil-
ity10. In addition, because the BFIS only assesses 
access to food9 and the food component of FNS11, 
complementary indicators need to be used to as-
sess other aspects such as nutrition, especially be-
cause of high prevalence of overweight, obesity 
and associated chronic morbidities in Brazil12.13.

Moreover, the growing consumption of ul-
tra-processed foods and unhealthy eating prac-
tices have a significant socioeconomic and en-
vironmental impact on food systems14 and it is 
important to consider the relationship between 

the country’s inequalities and FNiS. Monitoring 
FNiS is a crucial element of food and nutrition 
surveillance within Brazil’s national health ser-
vice, providing assessment indicators that help 
public health managers tailor polices to the pop-
ulation’s needs15. 

Given its multiple facets, complementary in-
dicators are needed to provide a broader picture 
of FNiS, including the dimensions of availability, 
access, utilization and stability16. The aim of this 
study was to develop a methodological proposal 
for the assessment of food and nutrition insecu-
rity in adults and older persons.

methods

The proposal Vigi-FNiS was developed using 
data from the cross-sectional study “Food inse-
curity, health and nutrition among adults and 
older adults in a state capital in the Northeast of 
Brazil: BRAZUCA Natal Survey”, which is part 
of a population-based multicenter survey called 
the Brazilian Usual Consumption Assessment 
(BRAZUCA).

study population  

The BRAZUCA Natal survey used multi-
stage cluster sampling to select census tracts and 
households. The size and allocation of the sam-
ple elements were defined based on the main out-
comes assessed by the study. The sample design 
effect (deff) was assumed to be 1.5, non-response 
was expected to be 15% and “no one at home” 
households were added. The sample size for each 
tract (adults and older adults of both sexes) was 
calculated adopting an estimated prevalence of 
50%, 8% margin of error and 95% confidence 
level. 

The census tracts were selected using proba-
bility proportional to the number of households 
and stratified by region and income to ensure a 
spatial distribution considering socioeconom-
ic status. The secondary units were selected by 
simple random sampling. The number of house-
holds was defined based on the minimum sample 
size and proportion of different elements of each 
demographic group per household, based on the 
2010 Census. The correction factor was 0.9 to 
compensate for losses, resulting in the selection 
of 71 census tracts and an estimated sample of 
1,032 people (258 per tract). 

Data collection was interrupted due to the 
COVID-19 pandemic. This article presents a 
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cross-section from the data collected before that. 
People of both sexes, physically and cognitively 
able to answer the questionnaires and have their 
anthropometric measurements taken were as-
sessed from June 2019 to March 2020, totaling 
411 respondents.

Twenty-seven of the 71 census tracts were in-
cluded (38%). To determine the equivalence of 
the collected and estimated samples, the effects of 
census tract loss were analyzed by comparing the 
socioeconomic and demographic variables in the 
studied and non-studied tracts, testing for poten-
tial sampling bias. The following variables were 
analyzed using t-test and missing value analysis 
(p-value<0.05): “number of permanent private 
households”, “number of residents living in the 
permanent private households”, “mean number 
of residents”, “mean nominal income” and “sex 
ratio”. The analysis showed that the losses were 
random (p=0.135, Little’s MCAR test).

The study was undertaken in accordance 
with the regulatory norms and standards for 
research involving human subjects set out in 
National Health Council Resolution 466/2012 
and approved by Onofre Lopes University 
Hospital/Federal University of Rio Grande do 
Norte’s research ethics committee (CAAE No. 
96294718.4.2001.5292, Approval No. 3.531.721). 
Risks and benefits of the study were explained to 
potential participants and all respondents signed 
an informed consent form.

Data collection  

The socioeconomic, demographic, nutrition 
and health data were collected using an elec-
tronic questionnaire Epicollect5 App (https://
five.epicollect.net/). The interviews were con-
ducted by previously trained interviewers at the 
respondent’s home or the local health center. All 
stages of data collection were explained in a data 
collection manual and guide to anthropometry 
developed by the research team containing in-
structions about standardized questionnaires 
and standard operating procedures for carrying 
out physical examinations and taking anthropo-
metric measurements.

The anthropometric measurements (weight, 
height) were taken according to the procedures 
recommended by World Health Organisation 
(WHO)17. Body weight was measured using a 150 
kg capacity and 50 g accuracy electronic scale. 
Height was measured using a 1 mm precision 
portable stadiometer. Body mass index (BMI) 
(kg/m²) was classified according to WHO crite-

ria17 for adults and to Lipschitz18 for older adults.
Eating practices were assessed using a scale 

for measuring the healthy eating practices rec-
ommended in the Dietary Guidelines for the 
Brazilian Population (DGBP) developed by Gabe 
and Jaime19. This scale was used because Brazil’s 
dietary guidelines20 considers the multiple di-
mensions of eating practices and food choices, 
including environmental, cultural, socioeconom-
ic and behavioral aspects21, such as the concept 
of FNS. Adherence to guidelines was classified 
based on an adaptation of the original classifica-
tion as follows: low (<32 points), moderate (32 
to 41 points) and high (>41 points)22. Each scale 
item was assessed to determine associations be-
tween different eating practices and FI.

Health was assessed by the presence of 
self-reported chronic non-communicable dis-
eases CNCD (hypertension, diabetes, arthritis, 
stroke, depression, cancer, cardiovascular diseas-
es, chronic lung diseases, chronic kidney disease).

theoretical framework and item selection 

The selection of items to be included in the 
Vigi-FNiS considered the theoretical plausibility 
of an association between the study variables and 
outcome (FI), based on the dimensions access, 
stability, and biological utilization. This is an in-
novative approach insofar as it provides a single 
set of variables that have a general relation to FI 
when analyzed in isolation.

FI was assessed using the BFIS, which is wide-
ly used in national epidemiological studies. For 
analysis purposes, FI was grouped into food se-
curity (FS) and food insecurity (mild, moderate 
and severe).

The study population was characterized by 
the sociodemographic variables: sex, age (20-59 
years, 60 years and over), self-reported color/race 
(white, brown and others, black) and marital sta-
tus (married/living in stable union, single/sepa-
rated/divorced, widow).

The socioeconomic and health variables were 
selected according to the dimensions of FNS: (a) 
Access: family income in quintiles (Q1= up to 
R$ 1,091.80; Q2= R$ 1,091.81 to R$ 2,000; Q3= 
R$ 2,000.01 to R$ 3,000; Q4= R$ 3.000.01 to R$ 
6,000; Q5= over R$ 6,000); number of residents 
living in the household (<3, 4-5, ≥6), people 
aged under 18 years living in the household; (b) 
Stability: occupation (employed, unemployed, 
retired), education level (illiterate, 1 to 4 years, 
5 to 9 years, 10 to 11 years, 12 years or more); 
(c) Biological utilization: access to basic sanita-

https://five.epicollect.net/
https://five.epicollect.net/
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tion (adequate, inadequate); frequency of water 
supply (daily, at least once a week, less than once 
a week); treatment of drinking water (treated, 
untreated); nutritional status - BMI (inadequate: 
underweight + excess weight, normal weight); 
CNCD (yes or no); eating practices (items from 
the healthy eating practices scale).

Development of a statistical model for 
measuring fNis  

Data were analyzed using SPSS® version 23. 
Bivariate analysis was performed to determine 
the association between each item on the healthy 
eating practices scale and FI based on crude 
prevalence ratios (PR) and their respective confi-
dence intervals (95%CI). Variables that obtained 
a p-value of ≤0.20 in the bivariate analysis were 
retained in the second stage. 

The aim of the methodological proposal 
was to create an easy-to-use, rapid and low-cost 
screening tool with a reliable, easy-to-understand 
scale. To this end, we recategorized the variables 
occupation (unemployed/without a job or em-
ployed and/or retired), frequency of water sup-
ply (inadequate - not daily or adequate - daily), 
and items from the healthy eating practices scale 
(never/rarely or almost always/always).

In the second stage, we performed Poisson 
multiple regression to define the statistical model 
that best predicts FI to make up the Vigi-FNiS. 
We used Poisson regression instead of logistic re-
gression because this method is more suited to 
cross-sectional studies where the prevalence of 
outcomes is high23. Variables with a p-value of 
>0.10 were removed at each stage until the final 
model, where only variables with a p-value of < 
0.05 were retained. The assumptions were tested 
using the omnibus test (p<0.05) and p-value for 
deviance (p>0.05) to determine significance and 
goodness-of-fit, respectively. Model efficiency 
was measured using the ROC curve. 

In the third stage, each item on the scale was 
scored using the respective approximate regres-
sion coefficient value (β) of each variable. The 
cutoff point for FNiS was determined using the 
ROC curve.

results 

FI was present in 42.1% (37.4%-46.9%) of the re-
spondents (26% mild, 9.2% moderate and 6.8% 
severe) and was significantly higher among wom-
en (47.5%; 95%CI 41.2-53.8), adults (48.2%; 

95%CI 41.7-54.8) and black people (48.4; 95%CI 
42.4-54.6).

Table 1 shows the socioeconomic, health 
and nutrition variables by dimensions of FNS. 
About the dimension Access, prevalence of FI 
was highest among people from households with 
persons aged under 18 (57.3%) and being from 
this group increased the likelihood of FI by 80%. 
Prevalence of FI increased proportionally to the 
number of residents living in the household and 
was 2.1 times higher in those with six or more 
residents than in those with up to three people 
(75.0% versus 35.7%).

In the dimension Stability, a significant asso-
ciation was found between not having a job or 
pension and FI (56.1%) (PR=1.5; 1.1-1.9), with 
lower prevalence among the retired (34.0%), fol-
lowed by the employed (38.6%). FI prevalence 
varied significantly (p<0.001) according to ed-
ucation level, being higher among respondents 
who were illiterate (64.3%; PR=3.3) and those 
with 1 to 4 years of schooling (51.7%; PR=2.7).

About Biological utilization, prevalence of FI 
was high among residents from households with 
poor basic sanitation (48.4%) and being in this 
group increased the likelihood of FI by 140%. In-
adequate water supply (not daily) increased the 
likelihood of FI by 50%. Prevalence in this group 
was 59.0%. Finally, the prevalence of FI among 
respondents who did not drink treated water 
(mineral, filtered or boiled) was 79.5% (PR=2.1; 
1.7-2.6).

Regarding eating practices and nutritional 
status, no association was found between being 
underweight and excess weight and FI. However, 
the prevalence of inadequate nutritional status 
was high, with 70% of respondents being over-
weight and 4.7% underweight.

The analysis of adherence to healthy eating 
practices revealed an inverse association between 
FI and overall healthy eating practices scale score. 
Respondents with low adherence to the healthy 
eating practices were 1.8 times more likely to 
report FI than those with a high score (58.2% 
versus 32.5%), while those who obtained a low 
score (PR=1.8; 1.3-2.4) were 1.3 time more likely 
to report FNiS than those with a moderate score 
(1.5; 1.1-1.9).

Figure 1 shows the eating practices that 
showed a significant association (p<0.05) with FI 
and were therefore retained as marker of eating 
practices in the multiple analysis.

Skipping at least lunch and dinner (63.2%), 
eating meals on the couch or in bed (57.9%), 
snacking between meals (56.9%), drinking pro-
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table 1. Socioeconomic, health and nutrition characteristics of respondents according to the dimensions of food 
and nutrition security. BRAZUCA Natal survey (2019-2020).

Dimensions and indicators n Prevalence of fI Crude Pr 95%CI p*

Access

People under 18 living in the household <0.0001

Yes 164 57.3 1.8 1.4-2.2

No 247 32.0

Number of residents living in the household <0.0001

≥6 40 75.0 2.1 1.6-2.7

4 to 5 130 43.8

Up to 3 241 35.7

Family income <0.0001

Q1 (Up to R$ 1,091.80) 82 69.5 8.2 3.8-17.9

Q2 (R$ 1,091.81 to R$ 2,000.00) 97 61.9 7.3 3.4-16.0

Q3 (R$ 2,000.01 to R$ 3,000.00) 78 41.0 4.9 2.2-10.9

Q4 (R$ 3,000.01 to R$ 6,000.00) 83 21.7 2.6 1.1-6.1

Q5 (Over R$ 6.000.00) 71 8.5

stability

Occupation 0.01

Without a job 123 56.1 1.5 1.1-1.9

Employed 132 38.6

Retired 156 34.0

Education level <0.001

Illiterate 28 64.3 3.3 1.9-5.6

1 to 4 years 118 51.7 2.7 1.6-4.3

5 to 9 years 63 44.4 2.3 1.3-3.9

10 to 11 years 125 40.8 2.1 1.3-3.5

12 years or more 77 19.2

Biological utilization

Access to basic sanitation 0.01

Inadequate 213 48.4 1.4 1.1-1.7

Adequate 198 35.4

Frequency of water supply 0.001

Inadequate 78 59.0 1.5 1.2-1.9

Adequate 333 38.1

Treatment of drinking water <0.0001

Inadequate (not daily) 44 79.5 2.1 1.7-2.6

Adequate (daily) 367 37.6

Nutritional status 0.05

Inadequate (underweight + excess weight) 308 44.8 1.1 1.0-1.8

Adequate (normal weight) 103 34.0

Adherence to dietary guidelines <0.0001†

Low 55 58.2 1.8 1.3-2.4

Moderate 165 47.9 1.5 1.1-1.9

High 191 32.5

Chronic diseases 0.06

At least one 291 45.0 1.3 1.0-1.7

None 120 35.0
*Pearson’s chi-square test. †Chi-square test for linear trend.

Source: Authors.
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cessed juice drinks (56.5%), and using mealtimes 
to do other things (56.3%) were the markers 
that showed the highest prevalence of FI. About 
healthy eating practices, responding “never” or 
“rarely” for the following items was significant-
ly associated with FI: eat calmly (54.2%), eat 
fruit for breakfast (52.5%), eat fruit for snacks 
(49.3%), preference for organic vegetables 
(45.0%), replace beans with peas, lentils or chick-
peas now and again (43.4%), take part in prepar-
ing food (34.4%), eat around a table (34.1%), 
and buy food at markets (32.8%). The items 
take food with you when you go out in case you 
feel hungry (p=0.10) and use wholegrain flower 
(p=0.12) were also tested in the Poisson multiple 
regression analysis.

Table 2 shows the crude and adjusted prev-
alence of the variables selected to make up the 
methodological proposal for screening FNiS. The 
adjusted analysis showed that in the dimension 
Access, people aged under 18 years living in the 
household (adjPR=1.3; 1.1-1.6) and family in-
come (Q1: adjPR=5.4; 2.5-11.7; Q2: adjPR=4.8; 
2.2-10.5; Q3: adjPR=3.8; 1.8-8.5; Q4: adjPR=2.2; 

figure 1. Prevalence of food insecurity according to the items on the scale for measuring adherence to the Dietary 
Guidelines for the Brazilian Population among respondents from the Brazuca Natal survey (2019-2020).

Source: Authors.
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1.0-5.1) continued to show a statistically signifi-
cant association in the proposed model. None of 
the variables in the dimension Stability showed a 
statistically significant association in the multiple 
analysis. 

In the dimension Biological utilization, only 
inadequate treatment of drinking water showed 
a statistically significant association in the final 
model (PR=1.3; 1.1-1.5). CNCD increased the 
likelihood of FI by 30% and showed a statistical-
ly significant association in the multiple analysis 
(PR=1.3; 1.1-1.7). 

The following markers of eating practices 
were selected for the methodological proposal: 
eat fruit for breakfast; eat meals on the couch or 
in bed; and skip either lunch or dinner. The like-
lihood of FI was 1.7 times higher among respon-
dents who rarely/never ate fruit for breakfast 
(adjPR=1.7; 1.3-2.5) and 1.3 times higher among 
those who almost always/always ate meals on the 
couch or in bed (PR=1.3; 1.1-1.6). The PR of skip 
either lunch or dinner was 1.4 (1.2-1.7).  

The results of the omnibus test were statisti-
cally significant (p<0.001), while the p-value for 
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figure 2. ROC curve of the predictive model for food and 
nutrition insecurity.

Fonte: Autores.
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deviance was not significant (p=0.54), indicating 
goodness fit of the model. In the ROC analysis, 
the area under the curve was 0.83 (95%CI 0.79-
0.87), indicating that the model is 83% accurate 
in predicting FNiS (Figure 2).

The scores for each item of the methodolog-
ical proposal were allocated Poisson regression 
coefficient values (Chart 1). The cutoff point was 
defined based on the ROC curve, where a score 
of ≥2.3 indicates FNiS. The Kappa coefficient was 
0.47, which according to Landis and Koch24 indi-
cates moderate agreement. The following results 
were obtained for the diagnostic accuracy crite-
ria: sensitivity =0.82; specificity =0.67; positive 
predictive value (PPV) =0.64; and negative pre-
dictive value (NPV) =0.83.

Discussion

Overall prevalence of FI among our sample was 
higher than the national average in urban areas 
(35.1%) and similar to the rate in the Northeast 
(49.7%)3, but lower than the rate in RN (54.7%), 
which has increased by 22% over the last five 
years3,25.

The proposal presented here considers dif-
ferent dimensions of FNS. People aged under 18 
years living in the household, higher number of 
residents, and household income of less than one 
minimum wage increased the likelihood of FI. 
These conditions affect financial access to food, 
resulting in lower per capita income and higher 
spending on food and other basic needs, espe-
cially in larger families with children and adoles-
cents8,26-31.

The inverse association between education 
level and FI found by the present study was ex-
pected. Likewise, Bezerra et al.32 found an as-
sociation between level of education and being 
employed and FI in a study in Brazil. Low educa-
tion level hampers access to employment in the 
formal labor market and, consequently, to getting 
a well-paid job30. 

This study assessed both the nutritional and 
food components of FNS by indicators of bio-
logical utilization. Water, sanitation and hygiene 
play a critical role in FNS due to the health im-
pacts of the contamination of food through poor 
hygiene and lack of sanitation and safe water33. 

Despite an average reduction of 47.3% be-
tween 2004 and 2013, the increased likelihood of 
FI in households with poor sanitation has per-
sisted in recent years in Brazil8. Various studies 
have confirmed an inverse relationship between 

basic sanitation and drinking treated water and 
FNiS11,34,35.

Similarly to FNiS, water insecurity has a neg-
ative effect on quality of life, often causing anx-
iety because of the uncertainty of water supply 
and compromising household finances due to 
expenditure on obtaining drinking water36,37. 
Despite being a basic human right38 and vital for 
guaranteeing the human right to adequate food 
and FNS, access to safe and clean water is not as-
sessed by the BFIS.

Indicators of dietary intake are used to as-
sess the nutritional component of FNS and are 
a proxy for FNiS when they do not meet the rec-
ommendations for specific food groups and/or 
nutrientes16,39. The DGBP is the country’s main 
guide to healthy eating practices and is under-
pinned by principles that are consistent with the 
concept of FNS21,22. Using the indicators pro-
posed by the healthy eating practices scale there-
fore provides a broader understanding of the 
multiple dimensions of FNS. Adherence to the 
dietary guidelines was inversely associated with 
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FI, with those experiencing FI being less likely to 
adopt healthy eating practices. 

A large percentage of answers were inconsis-
tent with the guidelines related to food choices 
and eating practices that recommend the con-
sumption of fresh and minimally processed foods 
instead of ultra-processed foods19. Unhealthy 
practices included eating meals on the couch or 
in bed and skipping either lunch or dinner, both 
of which were included in the methodological 
proposal.

These aspects address how food consump-
tion and meals occur, specifically about the 
regularity, attention and characteristics of the 
environment19,20. Eating meals in inappropriate 
places, such as on the couch or in bed, can stim-
ulate overeating and consumption of ultra-pro-

table 2. Crude and adjusted prevalence ratios of the indicators included in the multidimensional methodological 
proposal for screening food and nutrition insecurity.

Dimensions and indicators n
Prevalence 

of fI
p* Crude Pr Adjusted Pr p†

Access

People under 18 living in the household

Yes 164 57.3 <0.001 1.8 (1.4-2.2) 1.3 (1.1-1.6) 0.01

No 247 32.0

Family income

Q1 (Up to R$ 1,091.80) 82 69.5 <0.001 8.2 (3.8-17.9) 5.4 (2.5-11.7) <0.0001

Q2 (R$ 1,091.81 to R$ 2,000.00) 97 61.9 7.3 (3.4-16.0) 4.8 (2.2-10.5)

Q3 (R$ 2,000.01 to R$ 3,000.00) 78 41.0 4.9 (2.2-10.9) 3.8 (1.8-8.5)

Q4 (R$ 3,000.01 to R$ 6,000.00) 83 21.7 2.6 (1.1-6.1) 2.2 (1.0-5.1)

Q5 (Over R$ 6,000.00) 71 8.5

Biological utilization

Treatment of drinking water

Inadequate 44 79.5 <0.001 2.1 (1.7-2.6) 1.4 0.01

Adequate 367 37.6

Presence of chronic disease

At least one 291 45.0 0.06 1.3 (1.0-1.7) 1.3 0.02

None 120 35.0

Eat fruit for breakfast

Never/rarely 282 52.5 <0.001 2.7 (1.9-3.9) 1.7 (1.3-2.5) 0.001

Almost always/always 129 19.4

Eat meals on the couch or in bed

Almost always/always 133 57.9 <0.001 1.7 (1.3-2.1) 1.3 (1.1-1.6) 0.01

Never/rarely 278 34.5

Skip either lunch or dinner

Almost always/always 87 63.2 <0.001 1.7 (1.4-2.2) 1.4 (1.2-1.7) 0.001

Never/ Rarely 324 36.4
*Pearson’s chi-square test; †Wald chi-square test.

Source: Authors.

cessed foods, especially in environments with 
cellphones or TV, which interfere with food in-
teraction and concentration while eating20.  

We highlight that ultra-processed foods are 
high in energy, unhealthy fats, refined sugars, 
and sodium, and low in dietary fiber, proteins 
and micronutrients. Due to their poor nutrition-
al profile, excessive consumption of these foods 
is related to the obesity epidemic in Brazil and 
CNCD14,40,41. Thus, the high consumption of ul-
tra-processed foods in Brazilian’s diet is a major 
obstacle to realizing FNS.

While eating meals on the couch or in bed 
is not recommended, some homes do not have 
adequate eating environments. In small homes, 
for example, the dining table is commonly lo-
cated in the sitting room close to the television, 
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Chart 1. Multidimensional methodological proposal for screening food and nutrition insecurity - Vigi-FNiS.

Access score

A. Are there any residents aged under 18 living in your home?

Yes=0.3

No=0

B. What is your total family income, including the income of all people living in the household?

Up to R$ 1,091.80= 1.7

Between R$ 1,091.81 and R$ 2,000.00= 1.6

Between R$ 2,000.01 and R$ 3,000.00= 1.4

Between R$ 3,000.00 and R$ 6,000.00= 0.8

Over R$ 6,000.00= 0

Biological utilization

C. Is your household drinking water treated?

No (untreated)=0.2

Yes (mineral, treated or boiled)=0

D. Do you have one of the following conditions: hypertension, diabetes, arthritis, stroke, depression, 
cancer, cardiovascular diseases, chronic lung diseases, chronic kidney disease?

Yes=0.3

No=0

E. Do you eat fruit at breakfast?

No (rarely/never)=0.6

Yes (almost always/always)=0

F. Do you eat your meals on the couch or in bed?

Yes (almost always/always)=0.3

No (rarely/never)=0

G. Do you skip either lunch or dinner?

Yes (almost always/always)=0.3 

No (rarely/never=0

total score
Source: Authors.

which is often used to compensate for a lack of 
human company42. Thus, this practice reflects 
both quantitative and qualitative aspects of food, 
and can often be associated with poor housing 
conditions and lack of income20.43. 

Skipping meals is related to eating frequency. 
Reducing portion sizes or skipping meals is one 
of the main markers of FI, affecting the nutri-
tional component of FNS due to lack of food44. 
However, it is necessary to understand FI beyond 
nutritional deficiency and hunger, especially giv-
en the high prevalence of excess weight in Brazil.

Similarly, the lack of adherence to the items 
referring to organization and planning indi-
cates difficulties in preparing meals and eating at 
home. This study shows an association between 
not eating fruit at breakfast and FI and this item 
was included in the methodological proposal. 
Panigassi et al.45 found that households with FI 
tended to have monotonous diets made up of 
high energy density foods, affecting intake of 

fresh foods such as fruit and vegetables. In an-
other study, consumption of fresh and minimally 
processed foods was lower in these households, 
without affecting the intake of ultra-processed 
foods46. Data from Brazil’s latest Household 
Budget Survey (2017-2018) reported lower con-
sumption of fruit, vegetables, poultry, meat and 
eggs with increasing levels of FI and a higher 
intake of cereals, legumes and flours3, and high 
energy density and non-perishable foods.

Nutritionally unbalanced diets increase the 
risk of CNCD and obesity14. Studies have shown 
associations between FNiS and multiple chronic 
conditions, especially in older adults. These re-
lationships are bidirectional, meaning that FNiS 
can contribute to the development of the disease 
and/or deterioration of conditions and having a 
CNCD can compromise household finances due 
to the cost of treatment, creating a FI-chronic 
disease-FI loop47,48.

Given this complexity, measuring FNiS has 
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several challenges due to the need to use a range 
of indicators. The present proposal is innovative 
in this regard, as it includes variables with high 
sensitivity for identifying FNiS. The similarities 
between the Vigi-FNiS and BFIS (gold standard) 
suggest that it is a viable screening tool. The high 
sensitivity value shows that the tool correctly 
identifies individuals experiencing FNiS, while 
the specificity value (0.67) is satisfactory for 
identifying individuals who are experiencing FI. 
The high NPV shows that 83% of the individuals 
screened negatively by the Vigi-FNiS were food 
secure and therefore excluded by the model. A 
PPV of 64% shows the proportion of negatively 
screened individuals who experience FNiS. Po-
blación et al.49 also proposed a screening tool for 
identifying FI using a statistical model similar to 
the one described in the present study.

By including items that refer to the biological 
utilization dimension (nutrition component) of 
FNS, the Vigi-FNiS can be used to complement 
the food component and access dimension mea-
sured by the BFIS and provides an alternative for 
situations in which its application is not feasible. 

Further steps need to be taken to use indicators 
that provide insight into elements that comple-
ment access to food and emphasize the nutrition-
al dimension of FNS, especially in view of food, 
nutritional and epidemiological transitions and 
the current economic crisis exacerbated by the 
COVID-19 pandemic.

The main limitation of this study is that the 
cross-sectional design did not allow us to deter-
mine the cause-and-effect relationship between 
the variables and FI. Besides that, other relevant 
variables may not have been included in the mul-
tiple model due limitations of the study sample, 
since it was not possible to continue data collec-
tion due to the pandemic. 

Despite these limitations, this study makes a 
valuable contribution by proposing a methodol-
ogy that encompasses both the food and nutri-
tion components of FNS. The Vigi-FNiS has the 
potential to be a FNiS tool for primary health 
care workers and providing inputs to inform the 
planning and implementation of intersectoral 
policies and actions to tackle FI.
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