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Abstract: Food insecurity (FI) is a persistent issue in Brazil, with significant disparities across the country's
macroregions. This study investigated food acquisition locations and types of foods purchased at
different levels of FI, utilizing data from 57,920 households in the 20172018 Brazilian Household
Budget Survey. Food acquisition locations were grouped into supermarkets, small markets,
fairs/farmers’ markets/public markets, and others. Foods were categorized into 12 groups: rice,
beans, vegetables, fruits, red meats, fish, poultry, eggs, milk and dairy products, bread, cookies, and
sugary drinks. Supermarkets are the primary source of food in Brazil. However, in the North and
Northeast regions, small markets are more frequently used across all levels of FI. Nationally, most
food groups are predominantly purchased at supermarkets. Nevertheless, households experiencing
moderate or severe FI rely more on small markets for essential items such as rice, beans, and
proteins, as well as ultra-processed foods. These findings highlight the need for public policies that
improve food access for vulnerable populations and address regional inequalities. Enhancing access
and ensuring food security across different regions is essential to promote equitable and healthy
diets throughout the country.

Keywords: food security; food insecurity; socioeconomic factors; food environments; Brazil

1. Introduction

Recently, the State of Food and Nutrition Security in the World (FENS) reported that the global
prevalence of moderate or severe food insecurity (FI) remains far above pre-COVID levels (FAO,
2024) [1]. According to the FAQ, the levels of FI have remained virtually unchanged. In 2023, an
estimated 28.9% of the global population had moderate or severe levels of FI, meaning that they did
not have regular access to adequate food.

In Brazil, access to food of sufficient quality and quantity is a human right guaranteed by the
Organic Law of Food and Nutritional Security (LOSAN) [2]. The failure to realize this right indicates
the presence of Fl, a key indicator for assessing food and nutrition security (FNS) in population
studies [3]. The concept of FNS adopted in Brazil [4] encompasses various dimensions. To ensure
access to adequate and healthy food, both the availability of financial resources and physical access
to food must be considered. This can be evaluated by proximity to places where food is available for
purchase [5,6].

Access to food is influenced by the characteristics of the food environment, which encompasses
the physical, economic, political, and sociocultural contexts in which consumers interact with the
food system to obtain, prepare, and consume food [7]. The physical aspects of the food environment,
including the type and location of food outlets, as well as the ease of access to food products, make
up what is known as the community or retail food environment [8,9]. Recent studies indicate that
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food environments are closely related to FNS and FI [10,11] as the way food is marketed is just as
important as regular access to food of adequate quantity and quality.

Since 2013, Brazil has experienced a considerable increase in the level of FI, especially in severe
FI, which worsened throughout 2018 and presented a rising trend in the following Years [12]. In
contrast, food security has shown a declining pattern among families, influenced by the political crisis
and the dismantling of public policies promoting FNS, particularly since 2016 [12,13]. These factors
have compromised the population's access to adequate and healthy food.

Despite the importance of analyzing the relationship between FI and food environments, few
studies have investigated this relationship in connection with food acquisition locations in Brazil.
This topic is highly important because the access to and availability of food are directly linked to the
country's socioeconomic and geographical characteristics, which can influence dietary patterns and
either exacerbate or alleviate FI. Therefore, this study investigated the places of food acquisition and
the types of food acquired according to different levels of FI in Brazil, with the aim to contribute to a
better understanding of these dynamics within a national context.

2. Materials and Methods

2.1. Ethical Statement

According to Resolution No. 510 of the National Research Ethics Commission (CONEP), dated
April 7, 2016, research via publicly available secondary data that do not identify research participants
does not require CONEP approval. The information contained in the POF microdata does not allow
for the identification of the studied households, as specific data about each household, such as
address, phone number, and census sector number, are omitted. Thus, approval was not required for
this study. (Available at:
https://bvsms.saude.gov.br/bvs/saudelegis/cns/2016/res0510_07_04_2016.html )

2.2. Data Source, Population, and Sampling

In this cross-sectional, population-based study, microdata from the 2017/2018 Household
Budget Survey (POF), which was provided by the Brazilian Institute of Geography and Statistics
(IBGE) were evaluated. The POF is a nationally representative household survey that provides
information on household budget composition and offers data and studies on the nutritional profile
of the population [14]. The POF is the only survey that assesses both food acquisition dimensions
and FI among Brazilian families, and the 2017/2018 edition is the most recent dataset available in
which these aspects are evaluated concurrently.

The survey follows a two-stage cluster sampling design with geographical stratification
(Brazilian macroregions and the Federal District, urban/rural situation). Information was collected
directly from 55,920 permanent private households, considering each family consumption unit (a
single resident or group of residents), selected between July 2017 and July 2018. This information was
used to account for seasonal variations in income, prices, and food purchases. The data were collected
by trained interviewers who met with the residents in person and gathered the information over
consecutive days during a nine-day period, using portable computers for data recording and entry
[14]. The interviews were evenly distributed across the four quarters of the survey to capture
variations in expenses throughout the year, such as seasonal changes in income and food acquisitions
within the strata.

Data were collected via questionnaires organized into blocks based on the type of information:
POF 1 (Household and Resident Characteristics Questionnaire); POF 2 (Collective Acquisition
Questionnaire); POF 3 (Collective Acquisition Diary); POF 4 (Individual Acquisition Questionnaire);
POF 5 (Individual Work and Income Questionnaire); POF 6 (Living Conditions Assessment); and
POF 7 (Personal Food Consumption Block).

This study evaluated records from the households’ collective food acquisition diary (POF 3),
where all information regarding food and beverage purchases was recorded for seven consecutive
days by all household members, either by the residents themselves or by the IBGE interviewer if
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necessary. In addition to the items purchased for the family’s consumption (product quantity; unit of
measure, such as weight or volume; type of product; and value in reais), the places of acquisition
(supermarket, bakery, snack bar, butcher, fish market, street market, pharmacy, etc.) are recorded in
the diary.

2.3. Places of Food Acquisition

The different places of food acquisition reported in the 2017-2018 POF were organized into four
groups on the basis of the nature of the main products available and specific marketing
characteristics: Group 1 (supermarkets [supermarkets, hypermarkets, and wholesalers]); Group 2
(small markets [markets, mini-markets, grocery stores, bakeries, warehouses, emporiums, candy and
natural products stores]); Group 3 (markets/fruit and vegetable stores/public markets); and Group 4
(other places [gas station convenience stores, pharmacies, schools, churches, food trucks, snack bars,
restaurants, pastry shops, coffee shops, and delivery services]). The classification was based on and
adapted from groupings proposed by Costa et al. (2013) [15], using data from the 2002-2003 POF, and
Machado et al. (2018) [16], using data from the 2008-2009 POF. Group 4 was not included in the data
analyses of this study, as the percentage of food acquired from these locations was less than 10%.

2.4. Food Groups

The foods recorded in a household’s collective acquisition diary were grouped into rice, beans,
vegetables and greens, fruits, red meats, fish, poultry, eggs, milk and dairy products, breads, biscuits,
and sugary beverages. This classification was based on adaptations of the food subgroups previously
established by the POF in its most recent edition (IBGE, 2020) [17]. Chart 1 presents the description
of the analyzed food groups.

Chart 1. Definition of Analyzed Food Groups. Brazil 2017-2018.

Food Groups Included Foods

Rice White rice, polished rice, parboiled rice

Beans Black-eyed peas, black beans, cowpeas, and other beans

Cabbage, chard, kale, parsley, watercress, lettuce, cauliflower, tomato, bell pepper,

Vegetabl
egetables beetroot, eggplant, carrot, okra, pumpkin, jil6 (a type of bitter eggplant), string beans,

and greens .
onion, chayote, and other vegetables and greens

Fruits Banana, orange, apple, lemon, melon, watermelon, pineapple, avocado, mango, guava,
strawberry, grape, pear, papaya, persimmon, tangerine, and other fruits

Red meats First-cut beef, second-cut beef

Fish Fresh fish, frozen filleted fish, freshwater fish, saltwater fish

Poultry Chicken wing, chicken breast, chicken thigh, chicken back, other chicken cuts

Eggs Chicken egg

g:ilk and Pasteurized cow's milk, fresh cow's milk, cream, condensed milk, whole milk powder,

Y skim milk powder, other dairy products
products
Bread Industrialized sliced bread, cheese bread, corn bread, whole grain bread, sweet bread,

other breads

Biscuits Filled/sweet cookies, savory cookies
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Sugary

drinks Soft drinks, powdered fruit juice, bottled fruit juice, energy drinks, other beverages

Source: Authors.

2.5. Household Food Insecurity

The Brazilian Food Insecurity Scale (EBIA) was used in the POF to classify households into food
security or levels of FI (mild, moderate, or severe). The EBIA consists of a total of 14 questions
addressing family access to food in terms of quantity and quality, with increasing severity, ranging
from concerns about running out of food before being able to buy or receive more, to cases where
residents had only one meal a day or went without eating for an entire day because there had been
no money to buy food in the past three months. Of these questions, 8 pertain to residents aged 18 or
older, while the remaining 6 questions are for residents under 18 [18]. When all the questions are
answered negatively by the household head, the family is classified as food secure. In contrast,
families are classified into three levels of FI severity (mild, moderate, or severe) according to the sum
of positive responses[18,19]. ]In this study, families were categorized into three groups: food secure,
mildly food insecure, and moderately/severely food insecure. The moderate and severe levels were
combined to more accurately compare the severity of access to food among families, following the
approach of other studies [20,21].

2.6. Covariates

Population characteristics were assessed on the basis of the following socioeconomic and
demographic information: family income per capita in multiples of minimum wages, household
location (urban and rural areas), and food acquisition location (supermarkets, small markets,
markets/fruit and vegetable stores/public markets, and others). This information was obtained from
the Household and Resident Characteristics Questionnaire (POF 1) and the Household Collective
Acquisition Diary (POF 3).

2.7. Statistical Analysis

The sociodemographic profile of households was assessed for the country and macroregions.
Additionally, the percentage distribution of food acquisition locations was calculated according to
food security and levels of FI for the country and regions, and the significance between estimates was
compared via the chi-square test (p value <0.05). To evaluate the quality of purchased food according
to acquisition location, the relationships between food groups and acquisition locations were
compared between food-secure and food-insecure households.

Analyses were performed via the statistical program STATA 16.0 (https://www.stata.com) in
survey mode, which accounts for the expanded sample, and confidence intervals (Cls) at the 5%
significance level (95% Cls) were estimated to test statistical associations.

3. Results

Brazilian households across the different macroregions of the country present different
sociodemographic profiles, particularly regarding income inequalities. The North and Northeast
macroregions stand out for having the highest proportions of families with lower income, while the
South and Southeast macroregions have the highest percentages of individuals with income
exceeding twice the minimum wage (44.5% and 47.6% of the national population, respectively).

With respect to food acquisition, the majority of the Brazilian population makes food purchases
at supermarkets, followed by small markets. However, this trend showed regional variations. In the
North and Northeast regions, small markets predominate as the main acquisition location, while in
the South, Southeast and Central-West regions, supermarkets are more common. On the other hand,
markets and fruit and vegetable stores have lower popularity, with their use varying between 8.0%
and 19.6% across the different macroregions of the country (Table 1).
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Table 1. Descriptive analysis of households with prevalences (%) and corresponding confidence
intervals (CI95%) for sociodemographic and economic variables. Brazil 2017-2018.

Sociodemographic characteristics Brazil North Northeast
0/0 950/0 CI 0/0 950/0 CI 0/0 950/0 CI
Monthly per capita income (minimum wage)
<1 299  (29.0,30.8) 585  (55.6,61.4) 49,7 (48.2,51.2)
>le<2 340 (33.1;349) 265 (24.1,285) 315 (30.3;33.0)
>2 36.1 (34.9,374) 152  (13.2;175) 187 (17.2;20.2)
Area
Urban 884  (87.9;89.0) 813 (79583.0) 792 (77.7;80.6)
Rural 11.6  (11.0,12.1) 187  (17.0,20.5) 20.8 (19.4; 22.3)
Place of Purchase
Supermarkets 45.0 (44.1,46.00 338 (31.1,36.5) 282 (27.0;29.5)
Small Markets 36.1 (35.3,37.0) 48.0 (46.5504) 47.0 (45.8,48.2)
Fairs/Hortifruits/Public Markets 145 (14.0,15.0) 123 (10.6;14.2) 19.6 (18.8;20.5)
Others 4.3 (4.1,4.5) 59 (5.3;6.6) 5.1 (4.7,5.5)
South Southeast Center-West
(%) CI95% (%) CI95% (%) CI95%

Monthly per capita income (minimum wage)
<1 19.8 (184;21.2) 17.1  (15.7,18.7) 216 (19.6;23.8)
>le2 357 (34.0,374) 352 (33.1;374) 371 (34.2;40.0)
>2 445  (42.3469) 476  (45.3,50.0) 413 (37.6;45.1)
Area
Urban 948  (94.0955) 875 (86.3;88.7) 92.0 (91.2,92.8)
Rural 52 (4.5;6.0) 125 (11.3;13.7) 8.0 (7.2,8.9)
Place of Purchase
Supermarkets 53.1 (51.4,54.8) 528 (50.6;,55.1) 49.7 (46.7,52.7)
Small Markets 29.8  (284;31.3) 334  (314;356) 297 (27.4,32.1)
Fairs/Hortifruits/Public Markets 141  (13.1,152) 8.0 (7.3;8.7) 154 (14.1;16.8)
Others 2.9 (2.7;3.2) 5.7 (5.1,6.4) 52 (4.7,5.7)

Minimum Wage (BRL 954.00). 95% CI: 95% Confidence Interval. p <0.05 (Pearson chi-square test).

The study results indicate a difference in the percentage distribution of food acquisition locations
according to levels of food security and FI across regions in Brazil. Nearly half of the food-secure
families located in the North and Northeast regions obtained their food primarily from small markets.
In contrast, families in the South, Southeast, and Central-West regions predominantly acquired food
from supermarkets. When mild FI was present, food acquisition was greater in small markets among
families in the North and Northeast. However, families with the same mild FI conditions residing in
the South, Southeast, and Central-West regions predominantly acquired food from supermarkets.
Compared to families with other levels of FI, families experiencing more severe FI levels
(moderate/severe) presented a significantly higher preference for small markets as food acquisition
locations, except for families in the Central-West region (Table 2).

Table 2. Percentage Distribution (%) and Corresponding 95% Confidence Intervals (CI) of Food
Acquisition Locations by Levels of Food Security and Food Insecurity among Families, by Macro-
regions of Brazil. Brazil 2017-2018.

Varidveis Supermarkets Small Markets F;:bsiiﬁ;iil;tt:/ Others
% 95% CI % 95% CI % 95% CI % 95% CI
North
SA 40.2  (36.4,44.1) 41.8 (38.7;,44.9) 13.1 (10.3;16.5) 49 (4.1,5.8)
Mild FI 33.1 (29.0;37.6) 48.3 (44.7,52.0) 12.7 (9.7;16.4) 5.8 (4.9;7.0)

Moderate/ 251  (21.8287) 568  (53.3;602) 107  (9.2123) 74  (6.3;87)
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6
Severe FI
Northeast
SA 32.0 (30.2;34.0) 43.2 (41.6;44.8) 20.0 (18.9;21.2) 4.7 (4.3;,5.2)
Mild FI 25.9 (24.2;27.6) 49.5 (47.8;51.2) 19.3 (18.1;20.6) 5.3 (4.8;5.8)
Moderate/
Severe FI 21.2 (19.2,29.5) 54.0 (51.9;56.0) 19.1 (17.6;20.6) 5.7 (4.9,6.7)
South
SA 54.9 (53.0;56.7) 29.7 (26.3;29.6) 14.4 (13.2;15.8) 2.8 (2.5;3.1)
Mild FI 51.9 (47.8;54.2) 32.4 (29.9;34.9) 13.4 (11.4;15.6) 3.2 (2.6;3.9)
Moderate/
Severe FI 43.2 (36.4;45.3) 422 (37.9;46.6) 13.1 (10.8;15.8) 3.9 (3.1,5.0)
Southeast
SA 53.6 (51.2;55.9) 32.4 (30.3;40.5) 8.2 (7.4,9.0) 5.8 (5.1;6.7)
Mild FI 51.4 (46.9;55.8) 36.3 (29.9;34.9) 7.0 (5.6;8.5) 5.4 (4.2;6.8)
Moderate/
Severe FI 43.2 (35.2,51.5) 441 (36.3,52.2) 8.0 (5.0;,10.7) 4.7 (3.2,6.7)
Center-West
SA 52.0 (48.5;55.5) 27.2 (24.7;29.8) 15.6 (13.9;17.5) 5.2 (4.6;5.8)
Mild FI 475 (43.8;51.2) 33.2 (30.3;36.6) 13.8 (11.6;16.3) 5.5 (4.5;6.7)
Moderate/
Severe FI 38.2 (32.3;44.3) 39.6 (34.4,45.0) 17.7 (13.9;22.3) 45 (3.4,6.0)

95% CI: 95% Confidence Interval. p <0.05 (Pearson chi-square test).

Although the acquisition of food at markets, fruit and vegetable stores, and public markets did
not differ significantly between food-secure families and those with different levels of FI across
various macroregions, a significant proportion of families in the Northeast opted for these locations
for food purchases, as presented in Table 2.

Table 3 presents a comparison of the patterns of acquisition for different food groups according
to the places of acquisition in Brazil. The results indicate that two-thirds of the food groups assessed
were acquired through purchases at supermarkets (rice, beans, vegetables and greens, fruits, poultry,
eggs, milk and dairy products, biscuits, and sugary beverages). Small markets were particularly
relevant for the acquisition of bread and red meat. Markets, fruit and vegetable stores, and public
markets also played a significant role in the acquisition of vegetables and greens and fruits,
accounting for 36.1% of fruit acquisitions and 34.0% of vegetable and greens acquisitions.

Table 3. Percentage Distribution (%) and Corresponding Confidence Intervals (95% CI) of Food
Group Acquisition by Acquisition Locations. Brazil, 2017-2018.

Food Groups Supermarkets Small Markets F;:;ii(;\&ﬁ;fl*ilel’::/ Others

% 95%CI % 95% CI % 95% CI %  95% CI
Rice 50.6 (49.0,52.1) 389 (37.3:405) 9.8  (8.9108) 0.7 (0.510)
Beans 506 (489;523) 329 (31.3;345) 131 (121;143) 34 (2.74.1)
Vegetables and greens 40.0 (38.5;41.1) 18.0 (17.1;189) 340 (32.8;352) 8.2 (7.6;8.9)
Fruits 424  (41.0439) 162 (15.3;172) 36.1 (34.8,37.5) 52 (4.857)
Red meats 445 (432:458) 469 (457482) 72 (6679 14 (1117)
Fish 247 (22527.1) 310 (287:33.3) 326 (30.1;35.3) 11.6 (10.0;13.5)
Poultry 456 (44.447.1) 406 (39.3/42.0) 100 (9.3107) 3.6 (3.3:4.0)
Eggs 314  (29.9;329) 313 (29.9327) 136 (12.6;14.7) 23.7 (21.8;25.6)
Milk and dairy products 40.8 (35.6;389) 373 (35.8,389) 8.8 (8.1,9.6) 13.1 (11.9;14.3)
Bread 180 (17.2;188) 765 (755774) 29  (2.633) 2.6 (2.33.0)
Biscuits 523 (50.6539) 372 (35.7:38.8) 93  (8.2;104) 12 (0.9;,1.6)
Sugary drinks 514 (49.7,53.0) 37.7 (36.2;39.2) 7.5 (6.6;8.4) 3.5 (3.04.0)

95% CI: 95% Confidence Interval. p <0.05 (Pearson chi-square test).


https://doi.org/10.20944/preprints202410.1727.v1

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 22 October 2024 d0i:10.20944/preprints202410.1727.v1

Table 4 shows that food-secure families went to supermarkets to purchase almost all analyzed
food groups, except bread, which is more commonly purchased at small markets. For families with
mild FI, although supermarkets were the preferred location for the acquisition of basic foods such as
rice and beans, small markets were prominent for the acquisition of red meat, poultry, milk and dairy
products, and bread. Markets, fruit and vegetable stores, and public markets also emerged as
important places for purchasing fruits for families with mild FI. Among families with
moderate/severe FI, 52.1% of rice purchases and 45.0% of bean purchases were made at small
markets, while fruits, vegetables and greens, red meat, and fish were commonly acquired at street
markets, fruit and vegetable stores, and public markets (p value < 0.05).

Table 4. Percentage Distribution (%) and Corresponding 95% Confidence Intervals (CI95%) of Food
Group Purchases by Acquisition Locations and Levels of Food Security and Food Insecurity. Brazil,

2017-2018.
Food Groups Supermarkets Small Markets F;:Eiﬁ(ﬁiiz::/ Others
% 95% CI %  95%CI % 95% CI %  95% CI
SA
Rice 57.2 (65.3,59.1) 33.6 (31.7,35.5) 8.6  (7.599) 05 (0.3,0.9)
Beans 56.1 (53.9;58.2) 28.6 (26.630.6) 122 (10.7:13.9) 3.1 (2.5:4.0)
Vegetables and greens 42.7 (41.2,44.3) 164 (154;175) 329 (315343) 8.0 (7.2,8.8)
Fruits 458 (44.147.5) 153 (14.2;165) 344 (32.8;36.1) 45 (4.1,5.0)
Red meats 479 (46.2;485) 44.1 (425457) 66 (5.775) 14 (1.1;1.8)
Fish 334 (30.1;37.0) 317 (28.734.8) 268 (23.8;29.9) 8.1 (6.7:9.7)
Poultry 512 (49.4;52.9) 365 (34.8382) 89  (8.09.8) 35 (3.03.9)
Eggs 35.7 (33.9,37.6) 25.3 (23.8;27.0) 149 (13.5;164) 24.1 (21'9);26'4
, , (11.3;14.0
Milk and dairy products 443 (42.5;46.2) 35.0 (33.2,36.9) 8.1 (7.3,89) 12.6 )
Bread 222 (21.2;233) 729 (71.874.1) 2.8 (2433) 20 (1.7:2.4)
Biscuits 56.3 (54.3;58.3) 337 (319359) 87 (7.5104) 1.1 (0.7:1.8)
Sugary drinks 54.9 (52.9;56.8) 34.0 (322358) 7.6 (6589) 35 (2.94.3)
Mild FI
Rice 489 (46.1;517) 403 (37.7:429) 101 (8.711.8) 0.7 (0.4;1.1)
Beans 484 (45.7,51.2) 345 (32.0,37.1) 135 (11.7;156) 3,5 (2.45.0)
Vegetables and greens 36.0 (33.7,38.4) 20.2 (18.6,21.9) 355 (33.3;37.8) 83 (7.29.5)
Fruits 357 (332;382) 179 (16.2;19.8) 40.0 (37.7:425) 63 (5.57.2)
Red meats 422 (39.844.7) 493 (469517) 74  (6.68.3) 11 (0.7:1.6)
Fish 20.5 (17.4,23.9) 31.2 (27.6;35.0) 35.7 (31.5;40.2) 125 (10'1);15'5
Poultry 417 (39.5:44.0) 435 (41.3457) 112 (10.0;12.6) 35 (3.0;4.2)
Eggs 277 (25.3303) 374 (j’ég; 111 (95129) 238 (20‘8);27‘0
. . (12.8;16.7
Milk and dairy products 35.8 (33.5;38.2) 39.5 (37.0,42.0) 105 (8.6;11.8) 14.6 )
Bread 13.1 (11.9;14.3) 80.8 (79.4;,82.3) 2.9 (2.4;3.5) 32 (2.53.9)
Biscuits 48.3 (45.5,51.0) 40.3 (37.8;42.8) 10.1 (8.3;12.3) 1.3 (0.9;1.8)
Sugary drinks 473 (44.3;502) 424 (39.7452) 7.0 (559.1) 33 (2.7:4.0)
Moderate/Severe FI
Rice 34.0 (31.2;36.8) 52.1 (48.8;55.4) 127 (10.7;152) 12  (0.6:2.3)
Beans 356 (32.3;38.6) 45.0 (41.8:483) 157 (13.518.1) 39 (2.8;5.5)
Vegetables and greens 26.4 (23.7,29.4) 24.6 (22.3;27.2) 38.8 (35.7,42.0) 10.1 (8.4,12.1)
Fruits 253 (22.2,28.6) 214 (189242) 433 (39.9/46.9) 10.0 (8.3;11.9)
Red meats 29.6 (26.9;32.4) 582 (55.3;61.1) 103 (9.1;11.8) 1.9 (1.3;2.7)
(19.923.4

Fish 9.9 (7.8,12.6) 289 (25.0,33.1) 423 (37.3;47.5) 18.8 )
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Poultry 30.8 (28.0;33.7) 525 (49.6,554) 121 (105;14.0) 4.6 (3.75.7)
Eggs 18.0 (15.8,20.5) 47.7 (442;51.1) 12.6 (10.514.9) 21.7 (18‘2);25‘6
Milk and dairy products 28.0 (24.7315) 479 (43.6,523) 113 (9.2;13.9) 128 (9.9;16.3)
Bread 7.7 (6.7:89) 845 (82786.1) 35 (2.745) 43 (3.3,55)
Biscuits 38.0 (34.6:415) 512 (47.8547) 9.7 (7.9118) 1.1 (0.7:1.6)
Sugary drinks 36.2 (32.5:40.1) 531 (49.057.1) 7.2 (5.79.1) 35 (2.548)

95% CI: 95% Confidence Interval. p <0.05 (Pearson chi-square test).

4. Discussion

The results of this study highlight the heterogeneity regarding different food acquisition
locations in Brazil. Food-secure families, which enjoy regular and permanent access to adequate food
in terms of quality and quantity, prefer supermarkets as their primary place for food acquisition. For
families experiencing moderate/severe FI, whose usual food patterns are disrupted and who
experience reduced quality and quantity of food for all family members, small markets are more
frequently used.

Previous studies conducted in the country to identify food acquisition locations and their
impacts on nutrition [15,16] also identified supermarkets as the primary locations for food acquisition
by families. However, this is the first study in Brazil to investigate the relationship between food
acquisition locations and the level of FI among Brazilian families.

The dominant role of the supermarket sector in food retail is well established, and various
national and regional chains operate throughout the country [17]. However, there are differences in
the concentration and availability of supermarkets across regions [23,24], and socioeconomic and
demographic characteristics can influence the presence and operation of these establishments.
Regions with higher per capita income are typically targeted for investment by major supermarket
chains, while regions with lower income may experience more limited availability [9,25].

Importantly, purchasing food at supermarkets does not guarantee quality in the population's
diet. Studies have shown a direct relationship between the frequency of supermarket purchases and
the consumption of ultraprocessed foods [15,26,27]. Costa et al. (2013) demonstrated that the location
where consumers acquire their food has a significant effect on diet quality: supermarket purchases
are associated with higher consumption of processed and less healthy foods, while purchases at street
markets are related to a diet rich in fresh foods[15]. Notably, ultraprocessed foods are a public health
concern, as excessive consumption of these products is linked to various health issues, such as
overweight, obesity, cardiovascular diseases, and type 2 diabetes [28-30].

This study also revealed that supermarkets were prominent in the acquisition of ultraprocessed
foods, such as biscuits and sugary beverages, regardless of the food security/FI levels of the families.
In their study, Machado et al [16] analyzed the association between the type of food retail
establishment and the consumption of ultraprocessed products in Brazil and noted that families with
higher consumption of ultraprocessed products made a greater share of their total food purchases at
supermarkets. The authors also highlighted that traditional retail establishments were associated
with lower acquisition of ultraprocessed foods [16].

With respect to the organization of the supermarket sector, there has been a strategic shift toward
opening smaller stores distributed across various neighborhoods, which increases the competition
with smaller food retail establishments. As a result, there has been a gradual reduction in traditional
retail trade and, consequently, a decrease in commercial diversity in cities. Another related impact is
the change in relationships with suppliers, farmers, and intermediaries, who now negotiate not with
market vendors but with large retail corporations [21].

With respect to traditional retail trade, which includes street markets, small grocery stores,
bakeries, butcher, etc., it is important to highlight that these establishments differ in the products they
sell, as well as in their size and physical structure [31,32]. Additionally, the diversity among
consumers who purchase food from these retail establishments includes differences in income,
education level, and preferences, contributing to the sustainability of these small businesses [33].
These smaller establishments are often attractive due to their proximity to households, which allows
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them to remain economically viable through the sale of products in a more convenient manner
(pricing), especially for segments of the population with lower purchasing power [34].

As evidenced by our results, families experiencing FI, particularly those with moderate/severe
insecurity, showed a greater tendency to acquire food from small markets, especially in regions with
lower economic levels (North and Northeast). A study conducted by GfK Custom Research Brazil in
collaboration with the Brazilian Supermarket Association (ABRAS) in 2017 revealed that in Brazil,
approximately 90% of small markets are family owned, in contrast with the large supermarket chains
characterized by standardization and monopolization. In terms of the most commonly purchased
product categories, the dry grocery section accounted for 20.3% of purchases, followed by the butcher
section, which accounted for 17.4% of sales[35].

When investigating food purchase locations by families, regardless of their level of FI, small
markets were used to purchase nearly all the food groups studied, except for vegetables and fruits.
This situation contradicts the recommendations of the Dietary Guidelines for the Brazilian
Population, which highlight natural foods as fundamental for a healthy and adequate diet [36]. The
sale of vegetables and fruits in small markets is essential for ensuring access to a healthy and varied
diet, especially for more vulnerable populations, who often rely on small markets to meet their daily
food needs.

The results of this study also highlight the importance of markets as essential points for the
acquisition of natural foods by Brazilian families. In the Northeast region, markets were prominent
not only in the purchase of fruits and vegetables but also in their ability to serve both food-secure
households and those at various levels of FI. This result emphasizes the vital role of markets in
ensuring access to healthy and affordable foods, adapting to the specific needs of each area, and
contributing to the diversity and quality of the local food supply. Strengthening markets, small
grocery stores, and local producers could be an effective strategy to increase the availability of foods
that promote healthier diets [36-39].

Regarding the limitations of this study, the household collective acquisition notebook, in which
purchase locations and acquired foods are recorded, is filled out by the participants themselves,
potentially introducing memory errors and inaccuracies. Importantly, POF data collection is
conducted over 8 days by trained interviewers, which tends to minimize such inaccuracies.
Nevertheless, owing to this limitation, it is crucial to conduct further studies to provide additional
insights into this topic.

The strengths of this study include the insights it provides for understanding how food
acquisition locations facilitate access to food in different contexts and contribute to an unequal food
environment from the perspective of food access. This is the first study aimed at identifying food
acquisition locations in relation to FI, where the location of acquisition is a crucial element of “access”.
Another strength is that this is a national study based on the most recent food acquisition survey,
which provides a sample that allows for regional comparisons and scenario differentiation, and it
thus enables the formulation of targeted public policies.

5. Conclusions

This study revealed that, despite the predominance of supermarkets in Brazil, families
experiencing FI frequently turn to small markets and street fairs for their food purchases.
Additionally, it underscores the importance of these small-scale establishments in the North and
Northeast regions of Brazil, which have higher concentrations of families with low per capita incomes
than other regions.

A notable finding is the preference for small-scale establishments for purchasing fruits and
vegetables, particularly among families with moderate to severe FI. This highlights the potential to
integrate and support small market vendors and street fairs as a strategy to address FI and promote
adequate and healthy nutrition for families struggling to secure their right to adequate food.

As the most recent national survey indicates a trend toward reduced FI [40] in Brazil,
understanding the dynamics of the most vulnerable families' access to adequate and healthy food can
aid in the development of targeted actions and public policies aimed at reducing FI and ensuring
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food and nutrition security. It is important to delve deeper into the implications of food acquisition
locations.

Public policies and incentives that promote the availability of fresh products at affordable prices
and strengthen the connection between small vendors and local producers can enhance family
nutrition and stimulate local economic development. Furthermore, supporting and expanding the
guidelines of the Dietary Guidelines for the Brazilian Population can encourage healthier eating
practices and contribute to reducing both hunger and the adverse effects of poor diet, which are
linked to increased obesity and chronic diseases.
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