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Association between dietary patterns and socioeconomic factors 
and food environment in a city in the South of Brazil

Abstract  The aim of this study was to investi-
gate the association between dietary patterns and 
demographic and socioeconomic factors and the 
food environment among adults and older per-
sons in a city in the south of Brazil. We conducted 
a cross-sectional study with people of both sexes 
aged between 20 and 70 years. Dietary patterns 
were identified using principal component analy-
sis. Poisson regression was used to estimate crude 
and adjusted prevalence ratios and 95% confi-
dence intervals. Four dietary patterns were iden-
tified: Healthy; Traditional; Refined Carbs and 
Sugars; and Fast Food. Positive associations were 
found between being female and higher income 
and the Healthy dietary pattern; being black or 
brown and living in a household with at least six 
members and the Traditional and Refined Carbs 
and Sugars patterns; and higher education and 
the fast-food dietary pattern. Having main meals 
at home was associated with the Traditional pat-
tern and having lunch or dinner away from home 
was the associated with Refined Carbs and Sugars 
and fast-food patterns. Lower socioeconomic sta-
tus leads to higher consumption of the Traditional 
and/or Refined Carbs and Sugars dietary pat-
terns, while higher socioeconomic status appears 
to enable individuals to choose between healthy or 
fast-food patterns.
Key words Food patterns, Socioeconomic factors, 
Socio-spatial health inequalities
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Introduction

Dietary patterns represent a broad picture of food 
and nutrient consumption and are characterized 
on the basis of usual eating behavior1. Over re-
cent decades, in various countries, including 
Brazil, dietary patterns have undergone import-
ant changes, characterized mainly by an increase 
in the intake of fats, sugars and ultra-processed 
foods and reduction in the consumption of 
nutrient-rich foods, such as fruits and vegeta-
bles. These changes are associated with chronic 
non-communicable diseases (CNCDs)2,3. 

International and Brazilian studies have 
shown consistent associations between dietary 
patterns and social, economic and life-style 
characteristics and other factors that can also in-
fluence eating patterns, such as household size, 
marital status and skin color4-7.

More recently, studies have shown that the 
food environment is an important social deter-
minant of individual food consumption. Food 
environments have four dimensions: physical 
(availability, quality, and promotion), economic 
(cost), policy (rules), and sociocultural (norms 
and beliefs of an individual or group regarding 
foods)8. 

The food environment influences dietary 
patterns through access, the availability, price 
and quality of foods, and other individual fac-
tors, such as culture, preferences, acceptability 
and knowledge of the food9,10. The distance be-
tween food purchase locations and homes and 
the form of transport used when purchasing 
food are therefore also factors that make up the 
food environment.

Socioeconomic and environmental charac-
teristics are not uniformly distributed across big 
cities. People from poorer and socially vulnera-
ble areas such as favelas share sociodemographic 
characteristics and social environments that are 
different to those of individuals living in more 
affluent areas11 and may be more likely to have 
less healthy dietary patterns. 

Studies that seek to identify dietary patterns 
and their association with socioeconomic factors 
and the food environment are scarce in Brazil, 
especially when it comes to people living in poor 
areas. The aim of this study was therefore to in-
vestigate the association between dietary patterns 
and demographic and socioeconomic factors and 
the food environment in a city in the south of 
Brazil.

Methodology

We conducted a cross-sectional population-based 
study in the catchment area of a primary care unit 
(PCU) in the center of Porto Alegre, Rio Grande 
do Sul. The study is part of a research project en-
titled “A study of the social and environmental 
determinants of diet and nutrition: an ecosocial 
approach”, approved by Rio Grande do Sul Fed-
eral University’s research ethics committee (ap-
proval number CAAE 46934015.3.0000.5347). 
The center of Porto Alegre has around 260,000 
inhabitants12 and three primary care units. The 
population within the catchment area of the 
PCU included in this study consists of approx-
imately 12,000 families. Part of the population 
live in four poorer areas or favelas (per capita in-
come of R$1,700.00), while the rest live in more 
affluent neighborhoods (per capita income of 
R$4,000.00)13.

To ensure a representative sample, we used 
proportional sampling to include the same pro-
portion of individuals from the poor and affluent 
areas. In the poor areas (around 250 families), all 
eligible participants that accepted the invitation 
to participate in the study were included. To 
maintain the same proportion of individuals, we 
included the same number of participants from 
the affluent areas. Participants included men and 
women aged between 20 and 70 years. Individuals 
with physical or mental impairments that made 
it impossible to collect data and pregnant women 
were excluded. Only one person per household 
was included and we sought to alternate the sex 
of the respondent between households.

The data were collected between October 
2018 and June 2019. First, with the help of com-
munity health workers, the areas were mapped 
and the households were identified using maps 
and addresses. The research team then visited the 
areas, identifying individuals who met the inclu-
sion criteria and inviting them to participate in 
the study. The interviews were conducted during 
the initial visit or scheduled for a later date, pref-
erably at the respondent’s home, or at the PCU 
when requested by the participant.

We used a standardized questionnaire de-
vised to obtain information on the following 
socioeconomic and demographic characteris-
tics: sex (female/male); age (years); self-declared 
race/skin color; classified according to the 2010 
census categories12 (white/black/brown/yellow/
indigenous); level of education (no schooling/
junior high school completed or not complet-
ed/high school completed or not completed/
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completed higher education/post-graduation); 
marital status (single/living in stable union/
married/widowed/separated/divorced); monthly 
family income in minimum wages (< 1 MW/1 to 
2 MWs/2 to 3 MWs/3 to 4 MWs/4 to 5 MWs/> 
5 MWs); benefits (not received/Bolsa Família/
pension/Continuous Cash Benefit – CCB/other); 
and number of household members (≤ 3 to ≥ 6).

Food environment was assessed using a ques-
tionnaire with the seven most commonly con-
sumed food items in Brazil: industrialized prod-
ucts (biscuits, soft-drinks and instant noodles), 
fruits, vegetables and legumes, meats, bread, rice 
and beans)9. The instrument investigated the 
purchase location for each item (growers’ mar-
ket/fruit and vegetable markets, supermarket, 
market, public market, warehouse store, delica-
tessen/bakery, bar, grocery store, butcher, home 
vegetable garden, community vegetable garden, 
donations - family, neighbors, organizations, 
other) and form of transport (on foot, bicycle, 
car/motorbike, public transport). In addition, 
eating place was identified using a question that 
first inquired whether the respondent ate lunch 
and dinner and then went on to ask the eating 
place (at home, at work, snack bar, restaurant, 
other).

Food consumption was assessed using a food 
frequency questionnaire (FFQ) consisting of 65 
foods and adapted to 85 typical items in the lo-
cal food culture. The food list was devised based 
on consumption data from the dietary records of 
adults in Niterói, Rio de Janeiro14and validated 
for the population of the metropolitan region 
of Porto Alegre15. The questionnaire investigat-
ed daily, weekly, monthly or annual frequency of 
consumption (zero to seven times).

The data were entered into a data collection 
form in EpiData version 3.1 using double entry. 
Data analysis was carried out using Stata version 
12.0 (StataCorp, College Station, United States) 
and SPSS (Statistical Package for the Social Sci-
ences) version 18.0.

Dietary patterns were analyzed using the a 
posteriori method, dividing the collected empir-
ical food data into clusters on the basis of sta-
tistical analysis. This method uses multivariate 
techniques to identify similarities in eating habits 
or consumed food groups based on their inter-
relations16-18.

Before identifying the dietary patterns, the 
different frequencies of consumption of food 
items (including seasonal foods) were trans-
formed into annual consumption frequencies. 

The frequency of consumption of each item was 
then determined and items with a frequency of 
consumption below 5% were excluded19. The 
food items were then divided into 48 groups 
based on the statistical correlations between the 
dietary items (p ≤ 0.05) and nutritional and cul-
tural similarities. Other foods were not clustered, 
either because it made no sense to group them 
(artificial sweetener, for example), or because 
they may have been indicative of a certain dietary 
pattern, such as rice and beans, for example20.

The dietary patterns were theoretically de-
rived using principal component analysis (PCA). 
The applicability of the method was verified us-
ing the Kaiser-Mayer-Olkin (KMO) test, which 
measures the strength of the relationship be-
tween variables, where a value of ≥ 0.60 is con-
sidered adequate. Bartlett’s test of sphericity was 
used to test the null hypothesis (no relationship 
between the variables), adopting a p-value of < 
0.05 to indicate that the dataset was suitable for 
analysis. To calculate the sample power needed to 
identify dietary patterns, we followed the crite-
ria proposed by Hair et al.21 (five individuals per 
food item included in the principal component 
analysis). 

Varimax rotation was used to examine the 
structure exploratory factors represented in the 
FFQ. The number of factors to extract was de-
termined using a scree plot graph – where the 
steepest points indicated the appropriate number 
of components to retain – and the Kaiser crite-
rion, where eigenvalues above 1 were accepted. 
The food items with absolute factor loadings of 
≥ 0.30 were considered to make a significant con-
tribution to a given factor. The dietary patterns 
were named according to the foods loaded most 
on each factor and to cultural aspects. Each of the 
derived patterns were divided into terciles and di-
chotomized as follows: tercile 3 (high consump-
tion) vs. terciles 1 and 2 (low consumption)22,23.

Crude and adjusted prevalence ratios and95% 
confidence intervals (95% CI) were obtained us-
ing Poisson regression with robust variance. Vari-
ables with a significance level of up to 20% in the 
crude analysis were included in the multivariate 
model. For the multivariate analysis, we used a 
conceptual model (first level, demographic vari-
ables; second level, socioeconomic variables). 
Only variables with a p-value of < 0.20 were re-
tained in the second level. After adjustment, all 
variables with a p-value of ≤ 0.05 were consid-
ered to be associated with the dietary patterns.
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Results

The total sample comprised 400 participants. 
First, all residents of poorer areas that accepted 
the invitation to participate in the study were in-
cluded (n = 201), followed by 199 residents se-
lected from the more affluent areas.

Table 1 shows the general characteristics of 
the study population by area. Most of the re-
spondents were women and the mean age of the 
sample was 47 years (SD = 13.98). Most of the 
sample did not live with a partner, were white, 
had completed high school, had a family income 
of three to five minimum wages, and lived in 
households with up to three members. Half of 
the respondents received some kind of welfare 
benefit. The respondents from poorer areas were 
younger, more likely to be brown or black and 
receive welfare benefits, had a lower level of edu-
cation and income, and lived in households with 
a higher number of members.

Table 2 shows the four dietary patterns iden-
tified in the analysis (Healthy, Traditional, Re-
fined Carbs and Sugars, and Fast Food) and their 
respective components, factor loadings and level 
of explained variance. Both the KMO coefficient 
and Bartlett’s test of sphericity indicate that the 
correlations between the items were sufficient 
and the variables were suitable for factor analysis. 
The dietary pattern with the highest explained 
variance was Healthy (10.84%), meaning it is the 
pattern that best represents the consumption of 
the study population. 

Table 3 shows the prevalence of high con-
sumption of each dietary pattern according to 
demographic and social characteristics. High 
consumption of the Healthy dietary pattern was 
associated with being female, receiving or living 
with someone who received a pension, CCB or 
other welfare benefit, and living in more afflu-
ent areas. High consumption of the Traditional 
dietary pattern was associated with being young 
and brown, lower levels of income and educa-
tion, receiving or living with someone who re-
ceived benefits from the family benefit program 
(Programa Bolsa Família – PBF), living in poorer 
areas, and living in households with at least six 
members. High consumption of the Refined 
Carbs and Sugars dietary pattern was associat-
ed with being younger and black, lower levels 
of income and education, receiving or living 
with someone who received benefits from the 
PBF, living in more vulnerable areas, and living 
in households with at least six members. Finally, 
high consumption of the fast-food dietary pat-

tern was associated with being young and white, 
higher levels of education, family income above 
five minimum wages, and living in more affluent 
areas.

After adjustment, the Healthy dietary pat-
tern was directly associated with being female 
and having a monthly family income above five 
minimum wages, and inversely associated with 
living in a household with four to five members. 
The Traditional dietary pattern was directly as-
sociated with being black or brown and living in 
a household with at least six members, inverse-
ly associated with living in more affluent areas, 
and showed an inversely proportional associa-
tion with age and level of education. The Refined 
Carbs and Sugars dietary pattern was directly 
associated with being brown and black and liv-
ening in a household with at least six members, 
and inversely associated with being older and liv-
ing in affluent areas. Finally, the fast-food dietary 
pattern was directly associated with higher levels 
of education and inversely associated with older 
age and being brown or black (Table 4).

Table 5 shows the frequency distribution of 
the food environment variables and their asso-
ciation with dietary patterns. Individuals who 
showed greater adherence to the Traditional di-
etary pattern were more likely to purchase fruits, 
vegetables and legumes in a supermarket, market 
or warehouse store and went on foot or by bicycle 
to purchase industrialized products, meats and 
bread. The most frequent places of purchase for 
bread among individuals with higher consump-
tion of the Refined Carbs and Sugars dietary 
pattern were delicatessen/bakery, bar or grocery 
store. Individuals with higher consumption of 
the fast-food dietary pattern went by car/motor-
bike or public transport to purchase the majority 
of food items. Having main meals at home was 
associated with the Traditional dietary pattern, 
while eating lunch or dinner away from home 
was associated with the Refined Carbs and Sugars 
and fast-food patterns.

Discussion

Being female and higher income were associated 
with consumption of the Healthy dietary pattern, 
while being younger, brown or black, lower level 
of education, larger number of household mem-
bers, and living in poorer areas were associated 
with consumption of less healthy patterns or a 
smaller dietary share of fruits and vegetables. 
In addition, buying foods in supermarkets, go-
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ing on foot or by bicycle to purchase foods, and 
having main meals at home were associated with 
consumption of the Traditional dietary pattern, 
while going by car or bus to purchase foods and 
eating main meals away from home were asso-
ciated with dietary patterns including ultra-pro-
cessed foods that are related to risk of CNCDs.

With regard to composition, the Healthy di-
etary pattern was rich in fruits, vegetables and 
whole-grain cereals, while the Traditional dietary 
pattern was composed of staple foods such as rice, 

beans, pasta, potatoes and red meat. At the same 
time, we identified two dietary patterns com-
posed predominantly of ultra-processed foods. 
The results corroborate the findings of previous 
studies in Brazil reporting an increase in the con-
sumption of foods rich in carbohydrates, sugar 
and fats, while at the same time identifying a di-
etary pattern based on foods traditionally con-
sumed in the country such as rice and beans59. 

With regard to composition, despite having 
different names, the patterns found in the pres-

Table 1. Sociodemographic variables by area in a city in the south of Brazil. Porto Alegre. RS. 2018-2019 (n = 
400).

Variáveis
n (%)

Área de moradia
Menor condição 
socioeconômica

n (%)

Área de moradia
Maior condição 
socioeconômica

n (%)

Valor 
de p

Sex
Male
Female

100 (25.0)
300 (75.0)

46 (22.9)
155 (77.1)

54 (27.1)
145 (72.9)

*0.32

Age (years)
20 - 36
37 - 49
50 - 59
≥ 60

105 (26.3)
97 (24.3)

110 (27.5)
88 (22.0)

68 (33.8)
56 (27.9)
53 (26.4)
24 (11.9)

37 (18.6)
41 (20.6)
57 (28.6)
64 (32.2)

*< 0.001

Skin color
White
Black
Brown

249 (62.3)
78 (19.5)
73 (18.3)

95 (47.3)
55 (27.4)
51 (25.4)

154 (77.4)
23 (11.6)
22 (11.1)

*< 0.001

Marital status
With a partner
Without a partner

149 (37.3)
251 (62.8)

77 (38.3)
124 (61.7)

72 (36.2)
127 (63.8)

*0.66

Level of education
JHS not completed
JHS completed
HS completed
HE + post-graduation

73 (18.5)
73 (18.5)

146 (37.0)
103 (26.0)

63 (32.1)
53 (27.0)
70 (35.7)

10 (5.1)

10 (5.0)
20 (10.1)
76 (38.2)
93 (46.7)

*< 0.001

Income (MW)
< 1
  1 to 2
  3 to 5 
> 5

22 (5.5)
112 (28.1)
193 (48.4)

72 (18.0)

19 (9.5)
83 (41.5)
91 (45.5)

7 (3.5)

3 (1.5)
29 (14.6)

102 (51.3)
65 (32.7)

*< 0.001

Welfare benefits
Not received
Bolsa Família
Pension/CCB + Other

201 (50.3)
39 (9.8)

160 (40.0)

99 (49.3)
36 (17.9)
66 (32.8)

102 (51.3)
3 (1.5)

94 (47.2)
*< 0.001

Nº household members
  ≤ 3
  4-5
  ≥ 6

261 (65.3)
102 (25.5)

37 (9.3)

116 (57.7)
58 (28.9)
27 (13.4)

145 (72.9)
44 (22.1)

10 (5.0)
*< 0.001

Legend: JHS = junior high school; HS = high school; HE = higher education; MW = minimum wage; CCB = Continuous Cash 
Benefit. *Pearson’s chi-squared test.

Source: Authors.
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ent study were similar to those identified in other 
studies conducted in Brazil – more specifically in 
the states of Rio Grande do Sul24,25, São Paulo26-28, 
Rio de Janeiro29, Espírito Santo3 0and Ceará31 – 
including the ELSA-Brazil study32and National 
Food Survey33.

Our results show that being female and 
higher income were directly associated with the 

Healthy dietary pattern, corroborating the find-
ings of other studies26,28,34-37. Women are more 
aware of and value the relationship between diet 
and health, and are mainly responsible for cook-
ing38. Data from the VIGITEL survey show that 
the prevalence of regular consumption of fruits 
and vegetables is higher among women (39.2%) 
than men (27.7%)39. In addition, studies have 

Table 2. Dietary patterns and components, factor loadings and percentage of explained variance among 
individuals in a city in the south of Brazil. Porto Alegre, RS, 2018-2019 (n = 400).

Dietary patterns Food items
Factor

loading
% Explained 

variance

Healthy Lettuce, watercress
Broccoli, cauliflower, cabbage
Strawberry, carrot, beetroot, tomato
Vegetable soup + chayote and eggplant
Grape + watermelon + mango + papaya + natural 
juice
Sweet potato + soft polenta
Apple
Orange
Banana
Whole-grain rice + whole-grain bread
Cassava/yam

0.678
0.659
0.610
0.590
0.563
0.523
0.435
0.410
0.356
0.345
0.317

10.84

Traditional White rice 
Black beans
Fried steak + fried chicken
Mince
Roast beef
Farofa + fried polenta
Pasta
Boiled or roast potato
Dried meat/jerky + Pork + Meat balls + Beef liver
Smashed potato

0.586
0.463
0.452
0.436
0.429
0.419
0.408
0.396
0.378
0.323

7.35

Refined carbs and 
sugars

Cakes (simple and with topping) + cookies (sweet, 
savory, sandwich)
Bread bun + bread loaf
Powdered juice+ carton juice
Sugar + chocolate drinks + candy/gum with sugar
Normal soft-drink + zero-cal. soft-drink
Mayonnaise + margarine 
Rapadura + spreads + fudge
Ice-cream
Yogurt + milks (full-cream, semi-skimmed, skimmed)

0.574
0.565
0.540
0.501
0.499
0.471
0.363
0.357
0.314

4.86

Fast food Pizza
Hamburger + fried snack + instant noodles + hotdog
Chocolate/candies
French fries or shoestring potatoes
Roast snack (pasty, cheese bread)
Beer/wine + Spirits (cachaça, whisky)
Other legumes (peas, soya, chickpeas)

.672
0.557
0.544
0.541
0.510
0.386
0.362

4.29

Total explained variance 27.34
KMO: 0.731; Bartlett’s test of sphericity: < 0.001

Source: Authors.
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reinforced that people of higher socioeconomic 
status are better able to purchase food items40.

Being older was inversely associated with the 
Traditional, Refined Carbs and Sugars, and fast-
food dietary patterns. Authors such as Avelar and 
Rezende41 have shown that increasing age is asso-

ciated with being concerned about diet quality. 
Other studies highlight that the share of energy 
intake from ultra-processed foods is high among 
adults and adolescents because they consume 
large amounts of packaged foods like candies, 
soft-drinks and biscuits and products rich in sug-

Table 3. Prevalence of high consumption of dietary patterns among individuals in a city in the south of Brazil. Porto Alegre, 
RS, 2018-2019 (n = 400).

Variable (n)
Healthy 

n (%) p-value
Traditional

n (%)
p-value

Carbs/
sugars 

(%)
p-value

Fast food
n (%)

p-value

Sex

Male (100) 20 (20.0) *< 0.001 37 (37.0) *0.39 40 (40.0) *0.09 39 (39.0) *0.17

Female (300) 114 (38.0) 97 (32.3) 93 (31.0) 95 (31.7)

Age (years)

20-36 (105) 32 (30.5) 43 (41.0) 42 (40.0) 42 (40.0)

37-49 (97) 28 (28.9) 38 (39.2) 38 (39.2) 38 (39.2)

50-59 (110) 39 (35.5) **0.37 32 (29.1) **0.03 32 (29.1) **0.04 34 (30.9) **0.04

≥ 60 (88) 35 (39.8) 21 (23.9) 21 (23.9) 20 (22.7)

Skin color

White (249) 90 (36.1) 64 (25.7) 65 (26.1) 98 (39.4)

Black (78) 25 (32.1) *0.26 36 (46.2) *< 0.001 38 (48.7) *<0.001 16 (20.5) *< 0.001

Brown (73) 19 (26.0) 34 (46.6) 30 (41.1) 20 (27.4)

Marital status

With partner (149) 48 (32.2) *0.67 46 (30.9) *0.39 46 (30.9) *0.43 47 (31.5) *0.52

Without partner (251) 86 (34.3) 88 (35.1) 87 (34.7) 87 (34.7)

Level of education

JHS incompl. (73) 24 (32.9) 46 (63.0) 33 (45.2) 13 (17.8)

JHS compl. (73) 20 (27.4) 30 (41.1) 30 (41.1) 20 (27.4)

HS compl. (146) 46 (31.5) **0.20 46 (31.5) **< 0.001 54 (37.0) **< 0.001 48 (32.9) **< 0.001

HS + PG (103) 43 (41.7) 10 (9.7) 13 (12.6) 51 (49.5)

Income (MW)

≤ 1 (22) 4 (18.2) 13 (59.1) 11 (50.0) 06 (27.3)

1 to 2 (112) 32 (28.6) 53 (47.3) 43 (38.4) 26 (23.2)

3 to 5 (193) 66 (34.2) **0.08 54 (28.0) **< 0.001 65 (33.7) **< 0.001 65 (33.7) **< 0.001

> 5 (72) 31 (43.1) 14 (19.4) 13 (18.1) 37 (51.4)

Welfare benefits

Not received (201) 70 (34.8) 59 (29.4) 60 (29.9) 76 (37.8)

Bolsa Fam. (39) 6 (15.4) *0.04 27 (69.2) *< 0.001 25 (64.1) *< 0.001 12 (30.8) *0.18

Pens. other (160) 58 (36.3) 48 (30.0) 48 (30.0) 46 (28.8)

Area

Poorer (201) 56 (27.9) *0.01 106 (52.7) *< 0.001 101 (50.2) *< 0.001 56 (27.9) *0.01

More affluent (199) 78 (39.2) 28 (14.1) 32 (16.1) 78 (39.2)

Nº household members

≤ 3 (261) 96 (36.8) 68 (26.1) 71 (27.2) 85 (32.6)

4 - 5 (102) 29 (28.4) **0.14 40 (39.2) **< 0.001 39 (38.2) **< 0.001 39 (38.2) **0.40

≥ 6 (37) 9 (24.3) 26 (70.3) 23 (62.2) 10 (27.0)
Legend: JHS = junior high school; HS = high school; HE= higher education; MW = minimum wage; CCB = Continuous Cash Benefit.

*Pearson’s chi-squared test. **Test for linearity.

Source: Authors.
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Table 4. Crude and adjusted prevalence ratios (PR) and 95% confidence intervals (95% CI) for high 
consumption of dietary patterns according to socioeconomic and demographic variables among individuals in a 
city in the south of Brazil. Porto Alegre, RS, 2018-2019 (n = 400).

Variables
Healthy Traditional 

Refined carbs and 
sugars

Fast food

Adjusted PR
95% CI

Adjusted PR
95% CI

Adjusted PR
95% CI

Adjusted PR
95% CI

Sex *p = < 0.001 *p = 0.11 *p = 0.22

Male 1.00 - 1.00 1.00

Female 1.15 (1.06-1.24) 0.94 (0.87-1.01) 0.94 (0.87-1.02)

Age (years) **p = 0.09 **p = <0.001 **p = < 0.001 **p = < 0.001

20-36 1.00 1.00 1.00 1.00

37-49 0.99 (0.89-1.09) 0.99 (0.90-1.09) 1.00 (0.91-1.09) 0.98 (0.89-1.08)

50-59 1.04 (0.94-1.14) 0.93 (0.85-1.03) 0.94 (0.86-1.03) 0.90 (0.82-0.99)

≥ 60 1.07 (0.97-1.18) 0.88 (0.80-0.97) 0.88 (0.80-0.97) 0.86 (0.78-0.95)

Skin color *p = < 0.001 *p = < 0.001 *p = < 0.001

White - 1.00 1.00 1.00

Black 1.15 (1.05-1.26) 1.17(1.07-1.27) 0.85(0.78-0.93)

Brown 1.15 (1.06-1.26) 1.10(1.01-1.21) 0.90(0.82-0.98)

Marital status

With a partner - - - -

Without a partner

Level of education **p = 0.53 **p = < 0.001 **p = 0.74 **p = 0.04

JHS incompl. 1.00 1.00 1.00 1.00

JHS compl. 0.93 (0.83-1.04) 0.89 (0.80-0.98) 0.98(0.88-1.09) 1.06 (0.95-1.18)

HS compl. 0.94 (0.84-1.04) 0.87 (0.79-0.96) 1.01 (0.91-1.11) 1.07 (0.96-1.18)

HS + PG 0.95 (0.83-1.09) 0.81 (0.71-0.92) 0.94 (0.83-1.06) 1.14 (1.00-1.29)

Income **p = 0.04 **p = 0.61 **p = 0.71 **p = 0.13

< 1 MW 1.00 1.00 1.00 1.00

1 to 2 MW 1.08 (0.91-1.28) 1.00 (0.87-1.14) 0.99 (0.85-1.17) 0.91 (0.77-1.09)

3 to 5 MW 1.14 (0.96-1.35) 0.95 (0.83-1.09) 1.03 (0.88-1.20) 0.96 (0.81-1.15)

> 5 MW 1.19 (0.98-1.44) 0.99 (0.85-1.15) 1.01 (0.85-1.21) 1.03 (0.85-1.26)

Welfare benefits *p = 0.51

Not received - - - 1.00

Bolsa Família 1.03 (0.91-1.17)

Pens. other 0.96 (0.89-1.04)

Area *p = 0.20 * p= < 0.001 *p = < 0.001 *p = 0.72

Poorer 1.00 1.00 1.00 1.00

More affluent 1.05 (0.96-1.15) 0.83 (0.75-0.91) 0.82 (0.75-0.90) 1.01 (0.93-1.10)

Nº household members **p = 0.04 **p = < 0.001 **p = < 0.001

 ≤ 3 1.00 1.00 1.00 -

 4-5 0.92 (0.85-1.00) 1.06 (0.98-1.14) 1.04 (0.96-1.12)

 ≥ 6 0.93 (0.82-1.04) 1.22 (1.11-1.34) 1.17 (1.05-1.30)

Legend: PR = prevalence ratio; 95% CI = 95% confidence interval; JHS = junior high school; HS = high school; HE = higher 
education; MW = minimum wage; CCB = Continuous Cash Benefit. *Wald test; **test for linearity.

Source: Authors.

ars, fats and sodium42-44. Data from recent studies 
in Brazil show that ultra-processed foods account 
for a large share of calorie intake (49.2%43 and 
50.6%44) in younger individuals. Similar results 

were found in Canada (51.2%)45, the United 
States (57.9%)46 and United Kingdom (50.4%)47, 
where diets were made up predominantly of in-
dustrialized foods.
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Table 5. Food purchase locations and form of transport, eating places and association with dietary patterns among individuals in a 
city in the south of Brazil. Porto Alegre, RS, 2018-2019 (n = 400).

Variables (n)
Healthy 

n (%)
p-

value
Traditional

n (%)
p-

value

Carbs and 
Sugars
n (%)

p-
value

Fast food
n (%)

p-
value

Purchase location

Industrialized products

Superm.+ market + wholesale (390) 131 (33.6) 132 (33.8) 130 (33.3) 132 (33.8)

Market/fruit and vegetable markets + Public 
market (1)

0 (0.0) 0.77 0 (0.0) 0.59 1 (100.0) 0.28 0(0.00) 0.59

Other1 (9) 3 (33.3) 2 (22.2) 2 (22.2) 2 (22.2)

Fruits

Superm.+ market + wholesale (306) 99 (32.4) 113 (36.9) 109 (35.6) 98 (32.0)

Market/fruit and vegetable markets + Public 
market (71)

28 (39.4) 0.49 18 (25.4) 0.01 20 (28.2) 0.12 26 (36.6) 0.44

Other1 (23) 7 (30.4) 3 (13.0) 4 (17.4) 10 (43.5)

Vegetables and legumes

Superm.+ market + wholesale (304) 100 (32.9) 113 (37.2) 108 (35.5) 97 (31.9)

Market/fruit and vegetable markets + Public 
market (75)

29 (38.7) 0.50 18 (24.0) < 0.001 22 (29.3) 0.14 30 (40.0) 0.39

Other1 (19) 5 (26.3) 2 (10.5) 3 (15.8) 7 (36.8)

Meats

Superm.+ market + wholesale (284) 98 (34.5) 105 (37.0) 93 (32.7) 99 (34.9)

Market/fruit and vegetable markets + public 
market + butcher (97)

27 (27.8) 0.47 26 (26.8) 0.11 35 (36.1) 0.77 26 (26.8) 0.14

Other2 (14) 5 (35.7) 3 (21.4) 4 (28.6) 7 (50.0)

Bread

Superm.+ market + wholesale (276) 96 (34.8) 84 (30.4) 81 (29.3) 100 (36.2)

Delicatessen/bakery + bar + grocery store (112) 32 (28.6) 0.23 47 (42.0) 0.07 47 (42.0) 0.04 32 (28.6) 0.15

Other3 (12) 6 (50.0) 3 (25.0) 5 (41.7) 2 (16.7)

Rice and beans

Superm.+ market + Wholesale (378) 127 (33.6) 131 (34.7) 129 (34.1) 127 (33.6)

Market/fruit and vegetable markets + public 
market (9)

5 (55.6) 0.06 1 (11.1) 0.15 1 (11.1) 0.28 2 (22.2) 0.64

Forrm of transport

Industrialized products

On foot + bicycle (235) 79 (33.6) 0.98 88 (37.4) 0.05 80 (34.0) 0.62 66 (28.1) <0.001

Car/motorbike + Public transp. (164) 55 (33.5) 46 (28.0) 52 (31.7) 68 (41.5)

Fruits

On foot + bicycle (232) 78 (33.6) 0.98 84 (36.2) 0.20 79 (34.1) 0.65 67 (28.9) 0.03

Car/motorbike + Public transp. (163) 55 (33.7) 49 (30.1) 52 (31.9) 64 (39.3)

Meats

On foot + bicycle (189) 61 (32.3) 0.82 76 (40.2) 0.01 61 (32.3) 0.59 63 (33.3) 1.00

Car/motorbike + public transp. (204) 68 (33.3) 58 (28.4) 71 (34.8) 68 (33.3)

Bread

On foot + bicycle (278) 85 (30.6) 0.17 107 (38.5) < 0.001 97 (34.9) 0.33 81 (29.1) <0.001

Car/motorbike + public transp. (117) 44 (37.6) 26 (22.2) 35 (29.9) 52 (44.4)

Other1(12) 1 (8.3) 2 (16.7) 3 (25.0) 5 (41.7)

Rice and beans

On foot + bicycle (226) 76 (33.6) 0.98 84 (37.2) 0.11 78 (34.5) 0.59 62 (27.4) <0.001

Car/motorbike + public transp. (166) 56 (33.7) 49 (29.5) 53 (31.9) 69 (41.6)

it continues
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Few studies have investigated the influence 
of race/skin color on food consumption. A study 
comparing the dietary patterns of white and 
black Americans showed that a dietary pattern 
based on processed meats, fried foods, refined 
grains, sugar, margarine, candies and fats was 
more common among black people48. In Bra-
zil, national surveys showed that being black or 
brown was associated with higher consumption 
of beans, meat and milk with high fat content, 
and lower consumption of fruits and vegetables, 
indicating that food choices may be associated 
with price. In a society characterized by racism, 
as a category of socioeconomic status, race/skin 
color is a determining factor in individual life 
trajectories49. 

Having a higher level of education was direct-
ly associated with the fast-food dietary pattern, 
which is consistent with other studies22,24, and 
inversely associated with the Traditional dietary 
pattern. In a study with women in the south of 
Brazil, Lenz et al. found that a consumption pat-
tern associated with high risk of CNCDs, based 
on candies, biscuits, cheeses, mayonnaise, fried 
food and other items, was more common among 
women with a higher level of education22. These 
findings show that higher level of education 
is not necessarily associated with healthy food 
choices. A recent systematic review reinforced 
the complexity of the relationship between level 
of education and the dietary patterns of Brazil-
ians, showing that higher level of education was 

directly associated with a “dual” dietary pattern, 
with individuals consuming both healthy prod-
ucts and high-sugar and high-fat foods and 
drinks49.

Income was associated only with higher con-
sumption of the Healthy dietary pattern, being 
the only socioeconomic variable associated with 
this pattern after adjustment. The foods that 
make up the Healthy dietary pattern (fruits, le-
gumes, vegetables and whole-grain cereals) are 
usually more expensive than ultra-processed 
foods and the consumption of these foods is 
higher among individuals with higher income49.
The literature shows that individuals of lower so-
cioeconomic status generally live in areas lacking 
services, hampering access to food purchase loca-
tions such as markets, and growers’ markets/fruit 
and vegetable markets50,51.

In addition, availability and access to healthy 
foods is more restricted in vulnerable areas and, 
when available, these foods tend to be of lower 
quality and more expensive. On the other hand, 
exposure to unhealthy foods is greater in these 
areas, since foods are sold in small establishments 
and convenience stores50,51. These findings cor-
roborate the results of the current study, which 
show that the Traditional and Refined Carbs 
and Sugars dietary patterns were more common 
among individuals living in poorer areas.

According to Boyle, Stone-Francisco, and 
Samuels52 and Story et al.53, the food environ-
ment can be characterized as follows: the physi-

Variables (n)
Healthy 

n (%)
p-

value
Traditional

n (%)
p-

value

Carbs and 
Sugars
n (%)

p-
value

Fast food
n (%)

p-
value

Eating place

Lunch

At home (273) 92 (33.7) 0.90 103 (37.7) < 0.001 96 (35.2) 0.23 76 (27.8) <0.001

Away from home or doesn’t have meal (127) 42 (33.1) 31 (24.4) 37 (29.1) 58 (45.7)

Dinner

At home (327) 110 (33.6) 0.90 108 (33.0) 0.67 101 (30.9) 0.03 112 (34.3) 0.50

Away from home or doesn’t have meal (73) 24 (32.9) 26 (35.6) 32 (43.8) 22 (30.1)
Legend: MW = minimum wage; CCB = Continuous Cash Benefit. 1 Delicatessen/bakery + bar + grocery store + butcher + home vegetable garden + 
community vegetable garden + donations + other. 2 Delicatessen/bakery + bar + grocery store + home vegetable garden + community vegetable garden + 
donations + other. 3 Market/fruit and vegetable markets + public market + home vegetable garden + community vegetable garden + donations + other.
P-value: Pearson’s chi-squared

Source: Authors.

Table 5. Food purchase locations and form of transport, eating places and association with dietary patterns among individuals in a 
city in the south of Brazil. Porto Alegre, RS, 2018-2019 (n = 400).
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cal presence of a food that affects a person’s diet; 
a person’s proximity to food store locations; the 
distribution of food stores, food service, and any 
physical entity by which food may be obtained; 
and a connected system that allows access to 
food. Our findings show that people with high 
consumption of the Traditional dietary pattern 
bought fruits and vegetables in supermarkets, 
markets and/or warehouse stores. In these loca-
tions, this type of food is usually more expensive 
than in growers’ markets/fruit and vegetable mar-
kets, meaning that people place priority on basic 
food items, reducing purchases of fresh fruits and 
vegetables50,51. Studies in the United States show 
that industrialized products like snacks, desserts 
and soft-drinks are generally purchased in large 
supermarket chains54,55. In Brazil, studies suggest 
that 54% of household food expenditure was in 
supermarkets or hypermarkets, reaching 67% in 
the state of Rio Grande do Sul10,13.

The findings show that the choice of forms 
of transport for food purchases may be related 
to socioeconomics characteristics, as individuals 
with high consumption of the Traditional di-
etary pattern went on foot or by bicycle to buy 
food, while those with high consumption of the 
fast-food dietary pattern used a car/motorbike or 
public transport.

One of the goals of studies investigating the 
relationship between food environment and 
health is the identification of eating places. The 
results of the present study show that most indi-
viduals ate main meals at home and eating lunch 
or dinner away from home was associated with 
the Refined Carbs and Sugars and fast-food pat-
terns. Other studies in Brazil show that eating 
away from home is associated with an increased 
share of ultra-processed foods in the diet, as 
some of the most commonly chosen food items 
are soft-drinks and fast food snacks56-58.

National survey data demonstrate that 
spending on eating out as a proportion of overall 
monthly food spending in urban areas rose from 
25.7% in 2002-2003 to 33.9% in 2017-201859, fol-
lowing global trends. The increase in consump-
tion of foods away from home may indicate that 
structural changes in the economy and society 
have restricted the amount of time available, 
consequently increasing the demand for ready-
to-eat foods56,60. The World Health Organization 
highlights that increased consumption of this 
type of food is potentially associated with a rise 
in the incidence CNCDs such as diabetes andhy-
pertension61. 

This study has some limitations. First, the use 
of a retrospective method may have led to recall 
errors. It is also important to highlight that the 
method used to assess dietary patterns is limited 
by the subjectivity of the decisions taken by the 
researchers. Furthermore, cross-sectional studies 
are unable to determine temporal relationship 
between exposure variables and outcomes. The 
fact that the study was conducted with a popu-
lation from the catchment area of a primary care 
unit means that the sample is not representative 
of the general population. This means that cau-
tion should be taken when generalizing the find-
ings to other groups. 

However, this study is one of the first to in-
vestigate dietary patterns among adults and older 
persons in the center of big cities, including peo-
ple living in poor areas.

Final considerations

Variables that indicate lower socioeconomic 
status were associated with higher consump-
tion of less healthy but more affordable dietary 
patterns (Traditional and/or Refined Carbs and 
Sugars, which are composed predominantly of 
ultra-processed foods). 

On the other hand, higher socioeconomic 
status was associated with higher consumption 
of the Healthy pattern, which is rich in fruits and 
vegetables, and/or the fast-food pattern, which is 
rich in fatty snacks and more expensive foods. It is 
therefore concluded that people of higher socio-
economic status have the opportunity to choose 
between healthy and unhealthy dietary patterns, 
while individuals of lower socioeconomic status 
are restricted to more affordable, monotonous 
and generally poor-quality dietary patterns.

The food environment influences the pur-
chase of particular foods and thus dietary pat-
terns. Individuals who adhered to the Traditional 
dietary pattern purchased food in supermarkets, 
markets and warehouse stores, and thus bought 
less fruits, vegetables and legumes, probably be-
cause they are more expensive, prioritizing sta-
ple foods such as rice and beans. Eating lunch 
or dinner away from home was associated with 
the consumption of less healthy dietary patterns 
(Fast Food and Refined Carbs and Sugars).

The findings of this study can contribute to 
improving health and food policies and reorga-
nizing the logistic structures of food supply, thus 
helping to address unfair differences. 
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