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Abstract
Objective: to describe the adequacy of dietary practices in relation to the Dietary guidelines for the brazilian population, and to analyze associated factors among Brazilian adults. Methods: this was a cross-sectional study using a
convenience sample of 900 adults (18-60 years old) resident in Brazil; a dietary practices scale (24 items; score 0-72)
based on the Guideline recommendations was administered using an online panel; multiple linear regression analysis
was used. Results: participants’ mean age was 33.5 years and 52.0% of them were women; the mean score on the scale
was 36.4 points (SD=8.5); scores were directly associated with age (linear trend p<0.001), and were higher among
people from the North-Northeast regions (37.8), compared to those from the Midwest-Southern regions (35.8) (T-test
p=0.001). Conclusion: the adequacy of dietary practices in keeping with Guideline recommendations was associated
with age and region of residence.
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Introduction
The second edition of the Dietary guidelines for
the brazilian population, published in 2014, is widely
acknowledge as having been based on a broader healthy
eating model, taking into account not only biological
aspects, but also the sociocultural and environmental
impacts caused by different dietary patterns1,2 Another
important characteristic of the Guidelines relates to the
role of food guides as instruments that can promote the
autonomy of individuals and populations in choosing
healthy diets.3 Endorsing this principle, the Brazilian
Guidelines contain recommendations that are not
quantitative and are presented using language that
is accessible to the general population. Rather than
referring to number of portions or ideal consumption
frequency, the Guidelines use terms such as ‘avoid’,
‘prefer’ or ‘most of the time’.4

Diets containing a higher share of ultraprocessed food have poorer nutritional
profiles,7 and that consumption of such
food is directly associated with higher
prevalence and risk of overweight and
obesity in adults8,9 and adolescents,10
as well as with the risk of developing
hypertension11 and cancer in general,
especially breast cancer.
The Guidelines’ core recommendations are based
on a classification of food items that takes into consideration the extent to which they are submitted to
processing and the purpose of this (NOVA classification).
These recommendations are summarized in a “Golden
Rule”: i.e. choosing fresh or minimally processed foods
and culinary preparations instead of ultra-processed
foods. Use of the NOVA classification in the document is
coherent with Guidelines' priciples, since NOVA enables
food to be [...].
A growing number of national and international studies have investigated the impact of food processing on
health using the NOVA classification.6 There is evidence
that diets containing a higher share of ultra-processed
food have poorer nutritional profiles,7 and that consumption of such food is directly associated with higher
prevalence and risk of overweight and obesity in adults8,9
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and adolescents,10 as well as with the risk of developing
hypertension11 and cancer in general, especially breast
cancer.12 Studies have already demonstrated its association with abdominal obesity and poorer lipid profiles
in children.13 On the contrary, diets based on fresh and
minimally processed food have been related to positive
health outcomes, such as higher levels of high-density
lipoproteins (HDL cholesterol) and lower prevalence of
metabolic syndrome, hyperglycemia and overweight.14,15
In addition to its recommendations regarding
choosing food based on NOVA classification groups,
another important theme covered by the Guidelines is
the setting in which eating takes place. The time and
attention paid to eating, the environment in which
eating occurs, distractions, as well as sharing meals
and related tasks, are approached in the fourth chapter
of the Guidelines. According to the literature, besides
interfering with the quantities consumed16,17 and with
the sensation of pleasure provided by food,4,18 inappropriate eating habits generally favor consumption
of ultra-processed food.10,19
Evaluation of the Brazilian population’s adherence
to the Guideline recommendations is an essential step
towards analyzing the impact of this instrument as a
public policy intended to promote adequate and healthy eating. According to the United Nations Food and
Agriculture Organization (FAO), food guide evaluation
has been done in an inadequate manner in many
countries, which may represent a weakness and limit
knowledge as to the influence of these instruments
on the dietary practices of populations.20 To date, we
have found no study having this purpose taking as its
reference the current Brazilian Guidelines, possibly
owing to the non-quantitative and multidimensional
nature of recommendations that require the use of
appropriate tools.
In view of this challenge, Gabe & Jaime21 developed
and validated a multidimensional scale that enables
measurement of adherence to healthy dietary practices, based on the Guideline recommendations. This
scale was adopted by the Ministry of Health for use in
the folder entitled ‘How’s your diet?’ (‘Como está sua
alimentação?’),22 used to publicize the Guidelines.
Using this instrument, the objectives of this study were
to describe the adequacy of dietary practices in relation
to the recommendations of the Dietary guidelines for
the brazilian population and to analyze associated
demographic factors in a sample of Brazilian adults.
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Methods
This was a cross-sectional study using data from a
previous study which developed and validated a scale
for evaluating dietary practices based on the Guideline
recommendations.21
The study sample was comprised of 900 adults (18-60
years old) and was a convenience sample, whereby a minimum number of ten observations were extrapolated
for each variable of the instrument being validated, in
addition to ensuring the participation of Brazilians of
differing ages and from different regions of the country.
Data collection took place by means of an online
platform produced by a hired company specialized in
internet surveys with vast experience in the area and
which uses a virtual currency reward system to engage
users. Participants were recruited randomly, from a
base of 500,000 respondents distributed throughout
the Brazilian territory, by means of a smartphone
application notification. Participation in the study
began when the person accessed the contents of the
notification and agreed to participate by giving their
Free and Informed Consent.
Following the procedure adopted by the company
to ensure data consistency, 5% of users who completed
their answers in the shortest space of time (n=47),
considered to be unreliable answers, were excluded from
total replies initially received (n=993). Answers given
by users who did not meet the age criterion required
by the study (n=46) were also excluded. The database
provided by the company therefore contained 900
answers considered to be consistent and which met the
established age criterion.
The scale the users answered covers four dimensions
of the Guidelines – planning; household organization;
choice of food; eating habits –, represented by a set of
de 24 items that exemplify dietary practices in line with
or contrary to Guideline recommendations (Figure 1).
For each item respondents had to indicate whether or
not they followed a given practice in their everyday life,
by using a four-point Likert agreement scale: strongly
disagree; disagree; agree; strongly agree. The score on
the scale is calculated by simply adding up the answers
to these items (ranging from 0 to 3 points), whereby the
total score can vary between 0 and a maximum of 72.
In the case of the 13 items in line with the Guideline
recommendations (Figure 1A), the highest point is
given to the answer showing most agreement (strongly

agree = 3 points); while the points given to the 11 items
contrary to the recommendations (Figure 1B) are the
opposite (strongly disagree = 3 points). Further details
about the development and validation of the instrument
can be found in Gabe & Jaime.21
For the purpose of classification, cut-off points were
developed for use in the ‘How’s your diet?’ folder, taking
the same sample used in this study as the reference. Two
cut-off points were defined based on point percentiles
(P), resulting in three score ranges: <P25 (<32 points);
P25-P75 (32-41 points); and >P75 (>41 points). In the
folder, which is educational, each range has a message
which highlights items to be improved in the diet of
those individuals falling into it in relation to the four
dimensions of the scale.
Adequacy of dietary practices in relation to Guideline
recommendations was assessed according to the total
score on the scale and also according to the percentile
classification. The score was described by measures
of central tendency and dispersion, while percentage
classification was described by absolute and relative
frequency, for both total sample and sociodemographic
characteristic subgroups. Information about socio-economic classification (Brazil Criterion – 2015),23
age, sex and city of residence were provided by the
company hired to do the survey, as this information was
held on the record of each user on the platform. The
categorical variables were also described by absolute
and relative frequency. The ‘age’ variable, in addition
to being categorized in age ranges, was also presented
in its continuous form, by measures of central tendency
and dispersion.
Multiple linear regression analysis was used to verify
association between dietary practices and sociodemographic variables. Use of linear regression is justified
by the objective of keeping the score in its continuous
form, as a dependent variable, thus preserving more
information than would be the case in the categorized
form. The independent variables were: economic classification (A, B1, B2, C1, C2 and DE); age (categorized
into age ranges: 18-29, 30-39 and ≥40 years); and
macro-region – categorized into Midwest-South (includes the Midwest, Southeast and Southern regions)
and North-Northeast.
As prerequisites for linear regression analysis, we
tested dependent variable adherence to normal distribution (Shapiro-Wilk test, p>0.05) and independent
variable variance homogeneity (Bartlett test, p>0.05).
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The ‘macro-region’ variable was presented grouped
together, as in its original form it did not meet the
variance homogeneity assumption (p=0.002 in the
Bartlett test). Sex, which also did not meet this assumption (p=0.031), was used as an adjustment variable.
Variables that achieved a statistical significance level of
0.20 in the bivariate analysis were included (by order
of significance) and analyzed in the multiple model. A
significance limit of p<0.05 was used to keep variables
in the final model.
The frequency of the answer categories for each
item on the scale was analyzed graphically, based on
the visual representation of the pattern of the answers
to the scale. All analyses were performed using RStudio
3.4.3 statistical software.24
The study project was submitted to the São Paulo
University Public Health Faculty Research Ethics Committee (Opinion No. 1.687.651) and approved on April
13th 2017. All participants agreed to take part in the
study by signing the Free and Informed Consent form
Results
Mean age of study participants was 33.5 years
(standard deviation [SD] = 11.4), 52.2% were women
and around half belonged to social classes B2 and C1.
There was a higher proportion of individuals from
the Southeast region (45.2%), in relation to the other
macro-regions (Table 1). The score on the dietary
practices scale varied between 4 and 67 points, whereby
mean score was 36.4, median score was 36.0 and SD was
8.5. In both its continuous and its categorized form, the
dietary practices score was directly associated with age
and socio-economic classification, and was higher in
the North-Northeast regions. No significant difference
was found for sex (Table 1).
Table 2 shows the results of the bivariate and multiple linear regression. Linear trend of dietary practice
adequacy in relation to Guideline recommendations
was greater as age increased, in both the bivariate
and the multiple analysis. A similar result was found
according to macro-region: the difference between
individuals from the North-Northeast regions and
the Midwest-Southern regions also remained in the
multiple analysis. With regard to socio-economic classification, a linear trend of falling scores was found,
falling from higher classes to lower classes, although
this trend was not statistically significant (p>0.05) in
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the multiple analysis, following adjustment for the
‘age’ and ‘region’ variables. As such, the final model
included the following variables: ‘age’ (β 30-39 years =
2.35, 95%CI 1.04; 3.63; β ≥40 years = 3.93, 95%CI 2.60;
5.26) and ‘region’ (β North-Northeast = 2.21, 95%CI
1.04; 3.40), which, when adjusted for sex, accounted
for 4.6% of score variance.
Figure 2 illustrates the proportion of individuals
classified in the three score ranges, by age and region
subgroups, stratified by sex. Similar score range proportions between men and women can be seen, and this is
in keeping with not having observed T test significance
for mean differences. With regard to age (Figure 2A), it
can be seen that for both sexes the proportion of individuals classified in the higher range (P75; >41 points)
increases from the first age range (18-29 years) to the
third age range (≥40 years). The opposite occurs for the
proportion of individuals classified in the lowest range
(P25; <32 points). In relation to macro-regions (2B), it
can be seen that the highest proportion of individuals in
the lowest score range (P25; <32 points) is concentrated
in the Midwest-Southern region for both sexes.
Figure 1 shows answer distribution in relation to
Guideline recommendations, by age group. In general
an increasing trend can be seen in answers agreeing
with items that are positive (1A) and disagreeing with
items that are negative (1B) over the age ranges, i.e.
from the youngest age range to the oldest.
Discussion
This study describes adequacy of dietary practices in
a sample of adults resident in Brazil in relation to the
2nd edition of the Dietary guidelines for the brazilian
population. In this sample, adequacy in relation to
Guideline recommendations was directly associated
with age and was greater among individuals living in
the North-Northeast regions, when compared to individuals from the Midwest-Southern regions.
The direct relationship between age and dietary quality has been consistently described in the national and
international literature. A study conducted in France in
2016 which, like our study, examined the adherence of
the country’s population to dietary guidelines, found the
same linear trend that our study found.25 In Brazil, the
United States and Mexico, studies have found greater
consumption of ultra-processed food among younger
people.10,26,27 Similarly, a study based on data from the
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A)
I try to eat slowly.
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2
1
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25%
29%
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31%
36%
39%
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1

52%
43%
49%
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2
1

23%
27%
37%
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1

57%
67%
64%
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1

14%
16%
31%

3
2
1

42%
41%
58%

3
2
1

65%
78%
80%

3
2
1

63%
69%
71%

3
2
1

25%
28%
42%

3
2
1

57%
55%
57%

3
2
1

34%
50%
53%

3
2
1

50%
55%
59%
100

79%
75%
71%
I usually buy foods at street market.
69%
64%
61%
I usually carry some food with me in case I get hungry during the day.
48%
57%
51%
I usually eat breakfast/lunch/dinner at the table
77%
73%
63%
I usually eat fruit at breakfast.
43%
33%
36%
I usually engage in meal preparation at home.
86%
84%
69%

Age range

I usually plan my daily meals.
58%
59%
42%
I usually vary the consumption of beans among peas, lentils and chickpeas.
35%
22%
20%
We commonly use whole−meal wheat flour at home.
37%
31%
29%
We share tasks which involve the preparation and consumption of foods at home.
75%
72%
58%
When I choose fruits and vegetables, I prefer those that are organic.
43%
45%
43%
When I choose fruits and vegetables, I prefer those that come from local farmers.
66%
50%
47%
When I eat small meals during the day, I usually have fruits or nuts.

Age ranges:
1) 18-29 years
2) 30-39 years
3) >=40 years

50

0

50

Percentage
Strongly
disagree

Disagree

Agree

50%
45%
41%
100

Strongly
agree

to be continue

Figure 1 – Distribution of answers to the ‘Household organization’ and ‘Planning’ (A), ‘Choice of food’ and ‘Eating habits’
(B) items of the Dietary guidelines for the brazilian population, in a sample of Brazilian adults (n=900), by
age range, Brazil, 2018
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continuation

B)
I deal with personal issues during meal time, and therefore I usually end up not eating anything.
3
2
1

79%
85%
77%

3
2
1

40%
32%
35%

3
2
1

I usually drink industrialized juices, such as those which are powdered or the ones that are packed in boxes, bottles or tins.
39%
61%
35%
65%
42%
58%

3
2
1

41%
40%
33%

3
2
1

78%
74%
75%

21%
15%
23%
I often snack between meals.
60%
68%
65%

I usually drink soft drinks.
59%
60%
67%
I usually eat breakfast/lunch/dinner at my work's or study's desk
22%
26%
25%

Age range

I usually eat breakfast/lunch/dinner seated on the couch in the living room or in bed.
3
2
1

48%
47%
36%

3
2
1

25%
19%
17%

3
2
1

65%
61%
60%

3
2
1

57%
69%
60%

3
2
1

28%
25%
20%

3
2
1

31%
37%
29%
100

52%
53%
64%
I usually eat candies, chocolates and other sweets.
75%
81%
83%
I usually go to fast−food restaurants or snack bars.
35%
39%
40%
I usually skip at least one of the main meals (lunch or dinner)
43%
31%
40%
I usually take sandwiches, savoury snacks or pizza for lunch or dinner instead of freshly prepared dishes.
72%
75%
80%
When I drink coffee or tea, I usually add sugar

Age ranges:
1) 18-29 years
2) 30-39 years
3) >=40 years

50

0

50

Percentage
Strongly
disagree

Disagree

Agree

69%
63%
71%
100

Strongly
agree

Figure 1 – Distribution of answers to the ‘Household organization’ and ‘Planning’ (A), ‘Choice of food’ and ‘Eating habits’
(B) items of the Dietary guidelines for the brazilian population, in a sample of Brazilian adults (n=900), by
age range, Brazil, 2018
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430

Male

26.67

260
240

24.00

216
131
119

C1

C2

DE
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North-Northeast

31.33

68.66

13.22

37.80

35.80

35.13

35.46

35.83

36.92

38.12

37.56

38.56

36.10

34.75

36.40

36.43

Mean
36.41

8.53

8.45

7.66

8.04

8.50

8.59

9.43

8.74

8.42

8.69

8.16

7.86

9.10

0.001c

<0.050d

<0.001d

0.958c

55

184

39

42

58

57

21

22

40

66

133

116

123

19.50

29.77

32.77

32.06

26.85

23.85

19.63

25.00

16.67

25.38

33.25

26.98

26.17

154

295

58

63

118

121

52

37

127

127

195

216

233

54.61

47.73

48.74

48.09

54.63

50.63

48.60

42.05

52.92

48.85

48.75

50.23

49.57

73

139

22

26

40

61

34

29

73

67

72

98

114

25.89

22.49

18.49

19.85

18.52

25.52

31.78

32.95

30.42

25.77

18.00

22.79

24.26

Adequacy of dietary practices in relation to the Dietary guidelines for the brazilian population
Score
>P25
P25 – P75
>P75
N
%
n
%
N
%
SD
P Valuea
8.53
239
26.56
449
49.89
212
23.56

a) P value for scale score difference between groups, in each category.
b) P value for difference between proportions in each percentile, according to the Chi-square test.
c) P value, according to the unpaired Student’s t test.
d) Linear trend p value.
e) Variable recategorized into North-Northeast and Midwest-South (the latter includes the Midwest, Southeast and Southern regions).

618
282

Midwest-South

Region of origine

11.89
26.56

107
239

B1

B2
14.56

9.78

88

A

Economic class

40 and over

28.89

400

30-39

44.44

47.78

52.22

%
100.00

18-29

Age range (in years)

470

n
900

Sample distribution

Female

Sex

Total

Variables

0.005

<0.050

<0.001

0.870

P Valueb

Table 1 – Score for adequacy in relation to the Dietary guidelines for the brazilian population in a sample of Brazilian adults (n=900), by sociodemographic variables,
Brazil, 2018
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8
2.02

North-Northeast

-3.83;0.38

-0.64
-1.72
-2.10
-2.43

B2

C1

C2

DE

a) Age: R² = 0.04; p<0.001 / Region: R² = 0.01, p<0.001 / Economic classification: R²=0.01, p<0.05.
b) R² adjusted (age and region) = 0,046; p<0,001.
c) R² adjusted (age, region and socio-economic classification) = 0.048; p<0.001.
d) 95%CI: beta coefficient 95% confidence interval.
e) Variable recategorized into North-Northeast and Midwest-South (the latter includes the Midwest, Southeast and Southern regions).

-4.78;-0.09

-4.39;0.20

-2.72;1.44

Ref
0.56

A
-1.83;2.96

0.83;3.22

2.46;5.14

0.93;3.55

95%CI
d

B1

Economic classification

Ref

Midwest-South

Region of residence

3.81

e

2.40

30-39

Ref

β

40 and over

18-29

Age (in years)

Variables

Bivariate analysisa

2.21

3.93

2.35

ref

β
d

1.04;3.40

2.60;5.26

1.04;3.63

95%CI

Multiple analysisb

-2.10

-2.05

-1.65

-0.89

0.02

Ref

2.41

Ref

3.54

2.00

Ref

β

-4.48;0.30

-4.31;0.21

-3.72;0.41

-2.93;1.15

-2.34;2.38

0.62;2.41

2.14;4.93

0.65;3.36

95%CId

Multiple analysisc

Dietary practices adequacy score in relation to the Dietary guidelines for the brazilian population

Table 2 – Association between dietary practice adequacy, according to the Dietary guidelines for the brazilian population, and ‘age’, ‘region of residence’ and ‘socioeconomic classification’ variables in a sample of Brazilian adults (n=900), adjusted for sex, Brazil, 2018
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Men

Women

1.00

0.75

Proportion

Percentile
>P75

0.50

P25−P75
<P25

0.25

0.00
18−29

30−39

>=40

18−29

30−39

>=40

Age (years)

Men

Women

1.00

0.75

Proportion

Percentile
>P75

0.50

P25−P75
<P25

0.25

0.00
Midwest−South

North−Northeast

Midwest−South

North−Northeast

Region

Figure 2 – Distribution of participants by dietary practice score percentile according to the Dietary guidelines for the
brazilian population, y age range and region subgroups, stratified by sex (men = 430; women = 470),
Brazil, 2018
Epidemiol. Serv. Saude, Brasília, 29(1):e2019045, 2020
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2013 Brazilian National Health Survey (PNS) found that
increasing age was associated with greater prevalence
of regular consumption of fruit/vegetables and fish,
and lower prevalence of soda pop/artificial fruit juice
and sweet food consumption (markers of healthy and
unhealthy food consumption, respectively).28,29
Corroborating the findings of our study in relation
to Brazilian regions, the PNS study mentioned above
also identified less prevalent consumption of unhealthy
food consumption markers in the North and Northeast
regions in relation to the country’s other regions.28 At
the time this article was finalized, no studies were found
exploring regional differences in food consumption
patterns according to NOVA classification.
In addition to food consumption, it is important to
highlight that the instrument used in this study includes
other dimensions of adequate and healthy diet which,
probably, are also related to the results found in this study.
According to Garcia,30 society has undergone transformations that have impacted the population’s eating patterns,
which may meet with greater or lesser resistance,
depending on dietary culture and the consolidation
of its established and symbolically valued practices.
As such, both age and region of residence may,
possibly, modify people’s exposure to factors associated
with this process.
The results of this study point to the importance of
dietary recommendations having multidimensional approaches, such as that adopted by the Brazilian Guidelines. In general, linearity between adequacy in relation
to the Guidelines and age is explained much more by
the score than by a specific dimension. For example, a
similar trend in changes in answer patterns over age
ranges was found for 'I usually drink soft drinks'
'I usually eat bkeakfast/lunch/dinner at the table',
'I try to eat slowly', 'I usually engage in meal preparation at home'. These represent different dimensions
on the scale of dietary practices. This emphasizes that
interventions aimed at promoting adequate and healthy
eating will probably be more effective if they cover the
multiple dimensions which, together, result in a healthy
dietary practice.
We have presented the sample classified according
to ranges of adequacy in relation to the Guidelines,
by variable-score distribution percentiles. As this is an
objective measurement, this classification may be useful
for health service managers in defining intervention
targets, or even for individuals to be able to self-assess
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their dietary practices, as intended by the ‘How’s your
diet?’ folder.22 However, it is important to take into
consideration that the categories were not compared to
any criteria external to the study sample. As such the
need exists to conduct a convergent and discriminant
validation study, as already indicated by Gabe & Jaime.21
This was the first study to use and describe the
dietary practices scale score in relation to Guideline
recommendations, which is why we preferred to use
the scale in its continuous form. Using the score has
advantages with regard to adherence levels, in that it
can detect score changes over time, both individually
and collectively. An example of this advantage lies in
studies evaluating the impact of Guideline implementation actions, since the continuous variable enables
identification of smaller score alterations, even if there
is no change in category.
Some limitations should be borne in mind when
interpreting these results. The first of them lies in the
sample since it was a convenience sample and is therefore
not representative of the Brazilian population from the
statistical point of view. However, its distribution in terms
of age range, socio-economic classification and region of
residence suggests that the recruitment system enabled the
inclusion of individuals with diverse profiles. Another limitation of the study refers to fact of the database consistency
analysis having been conducted by a hired company and
not by the researchers, making it impossible to analyze the
profile of excluded users or their answer patterns. Moreover, few sociodemographic variables were included in the
study since the database, which was created especially for
the validation study, only contained those variables. It was
not possible to explore variables such as ‘level of schooling’,
‘race/skin color’ and ‘zone of residence’ (rural/urban), and
their inclusion is recommended in future studies having a
similar objective to this one.
This study stands out for being the first to present
data estimating adequacy of dietary practices in relation
to the recommendations of the second edition of the
Dietary guidelines for the brazilian population. The
evidence produced can be useful for orienting the planning of Guideline dissemination actions, either locally
or nationally, as well as for informing future studies
aimed at evaluating the Guidelines as a public policy.
Moreover, the adoption of the scale by the Ministry of
Health in the ‘How’s your diet?’ folder,22 indicates the
relevance and the potential of this study as a reference
for other future studies using the same instrument.
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The results presented demonstrate that the adequacy
of adult Brazilian dietary practices in relation to the
Dietary guidelines for the brazilian population may
be associated with age and region of residence. These
findings suggest the need for actions planning the dissemination of the Guideline recommendations targeting
young adults and focusing in particular the Midwest,
Southeast and Southern regions of the country.
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