Food intake patterns and high blood pressure levels
among Brazilians: a cross-sectional study, 2013*

Original
article

doi: 10.1590/S1679-49742021000300008

Italo Wesley Oliveira Aguiar1 – orcid.org/0000-0002-7743-3109
Kaluce Gonçalves de Sousa Almondes2 – orcid.org/0000-0003-2694-1629
Universidade Federal do Ceará, Programa de Pós-Graduação em Saúde Pública, Fortaleza, CE, Brazil
Universidade Estadual do Ceará, Curso de Nutrição, Fortaleza, CE, Brazil

1
2

Abstract

Objective: To analyze association between patterns of food intake markers and high blood pressure levels among Brazilians.
Methods: This was a cross-sectional study using National Health Survey data. Its outcome was high blood pressure levels,
measured during interviews between August and November 2013. Food intake marker patterns were identified. These were the
exposure variables. Prevalence ratios (PR) and 95% confidence intervals (95%CI) were calculated using multivariate Poisson
regression. Results: High blood pressure prevalence was 16.0% (95%CI – 15.3;16.7) in the sample of 37,216 participants.
It was higher in those with a diet that included meat and alcoholic beverages (PR=1.21 – 95%CI 1.08;1.35). The pattern with
greater presence of greens and vegetables did not show statistically significant association with high blood pressure levels
(PR=0.94 – 95%CI 0.84;1.06). Conclusion: The pattern marked by meat and alcoholic beverages was associated with high
blood pressure levels.
Keywords: Nutritional Epidemiology; Noncommunicable Diseases; Cardiovascular Diseases; Feeding Behavior; Health
Surveys; Cross-Sectional Studies.
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Food intake marker patterns and high blood pressure levels

Introduction
Hypertension diagnosis prevalence was 29.3%
in Brazil in 2019.1 In 2018, 53,205 deaths from
hypertensive diseases were recorded, the tenth leading
group in absolute numbers of deaths in the country.2
High blood pressure levels contribute to higher
incidence and worse outcomes of diseases with that
contribute considerably to the burden of mortality in
Brazil, such as ischemic heart disease3 and disease
caused by the SARS-CoV-2 virus (COVID-19).4

The impact of high blood pressure
levels and their related outcomes
justify the refinement and
adaptation of techniques for
analyzing diet as a protective or risk
factor for this condition.
Successful treatment of high blood pressure levels
through nutritional measures is considered to depend
on the adoption of a healthy and sustainable eating plan.5
Eating patterns describe varied combinations of the total
amount of foods and nutrients people consume.5-7 In
general, to the extent that they define diet, these patterns
are studied as potential influencers of various health
outcomes.5-7 Standing out in particular among the
associations found between eating patterns and high
blood pressure levels are patterns characterized by
foods of animal origin and foods rich in sugar.5
Surveys such as the Brazilian National Health Survey
capture markers of food intake.8 Standing out as risk
factors when these markers were studied separately
from each other with regard to their association with
poorer cardiovascular health, were intake of red meat
with fat, abusive intake of alcoholic beverages and high
salt intake, while adequate intake of fruit and vegetables
proved to be a protective factor.9
The impact of high blood pressure levels and their
related outcomes justify the refinement and adaptation
of techniques for analyzing diet as a protective
or risk factor for this condition. 6,9 Multivariate
statistical methods enable operationalization of sets
of variables. In this sense, identification of patterns
that explain, to a greater extent, the variability of
food intake in the country can contribute to targeting
health interventions.2,7,9

2

The objective of this study was to analyze association
between patterns of food intake markers and high
blood pressure levels among Brazilians.
Methods
This was a cross-sectional study of association
between food intake patterns and high blood pressure
levels in Brazilians, based on data retrieved from the
2012 National Health Survey.8
The National Health Survey sample consisted of
permanent residents of private households, within the
geographical area covered by the survey. ‘Geographic
coverage’ was defined as the entire national territory,
divided by the 2010 census tracts, excluding areas
with special characteristics and small populations.8,9
One resident aged 18 years or older from
each selected household was interviewed. Adults
aged 20 years or older whose blood pressure was
measured three times were considered eligible for
this analysis. Pregnant women or women unaware of
their pregnancy status, people taking medication for
hypertension, and those with previous diagnosis of
hypertension, high cholesterol, diabetes mellitus, or
cardiovascular disease were excluded.
The primary outcome of the study was having high
blood pressure levels (yes; no). The other variables were:
a) Adherence to Pattern 1 – characterized by a larger
amount of greens and vegetables (score quartiles);
b) Adherence to Pattern 2 – characterized by a larger
amount of meat and alcoholic beverages (score quartiles);
c) Brazilian macro-region (Southeast; Northeast;
South; North; Midwest);
d) Sex (female; male);
e) Race/skin color (white; black; yellow; brown;
indigenous);
f) Age group (in years: 20-29; 30-39; 40-49; 50-59;
60-69; 70 or over);
g) Schooling (incomplete high school education
or lower; complete high school education or above)
h) Monthly per capita household income (less than
one minimum wage [BRL 678.00, in force in 2013,10
the year in which the data were collected]; more than
one minimum wage);
i) Practices physical exercise (yes; no);
j) Tobacco smoking (yes; no);
k) Nutritional status (underweight/normal weight;
overweight; obesity);
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l) Waist circumference (low risk; increased risk).
Each participant’s systolic and diastolic blood
pressure was measured three times using a digital
measuring device. When the average of the three
systolic blood pressure measurements was ≥140
mmHg or the average of the three diastolic blood
pressure measurements was ≥90 mmHg, participants
were considered to have high blood pressure levels.11
The practicing physical exercise variable was
identified as ‘yes’ when participants answered positively
when asked whether during the last three months they
had done some form of physical exercise or sport, and
‘no’ when they answered the same question negatively.
The ‘tobacco smoking’ variable was identified as ‘yes’
when participants answered positively when asked if
they currently smoked any form of tobacco product, and
‘no’ when they answered the same question negatively.
Respondents’ weight and height were measured at
the time of the interview.12 Nutritional status was assessed
based on body mass index (BMI), calculated by dividing
weight (in kilograms: kg) by height (in square meters:
m²), classified as follows: underweight (<18.5kg/m²);
normal weight (≥18.5kg/m² and <25kg/m²); overweight
(≥25kg/m² and <30kg/m²); and obesity (≥30kg/m²).
Waist circumference was measured using an
anthropometric tape measure, placed at the midpoint
between the twelfth rib and the iliac crest,12 classified
as follows: for males, low risk (<88cm) (reference)
and increased risk (≥89cm); and for females, low risk
(<83cm) (reference) and increased risk (≥84cm).13
The variables relating to food were comprised of food
intake markers with information about weekly intake,
frequency and characteristics of intake of beans, raw
greens and vegetables, cooked greens and vegetables,
red meat (with or without fat), chicken (with or
without skin), fish, fruit juice, fruit, soda (diet/light/
zero or unspecified, including normal or diet/light/
zero soda), milk (skimmed or unspecified, including
whole and skimmed milk), sweetmeats, savory snacks
and alcoholic beverage. The analysis was based on the
frequency of food intake, i.e. number of days per week.
Food intake was categorized using the principal
component factors (PCF) technique, in which variables
referring to weekly frequency of food intake were used
to empirically formalize scores related to distinct food
intake marker patterns based on the answers given
by the sample in question. This technique specifically
considers the sample being assessed and studies that

aim to capture the uniqueness of specific populations,
to which it is applicable according to their own results.7
Bartlett's test of sphericity (p<0.001) and the KaiserMeyer-Olkin test for sampling adequacy (KMO=0.590)
were applied to the variables related to food intake
markers. The main factors associated with weekly food
intake were assessed using the scree plot technique,
allowing identification of which two factors explained
greater proportions of variance (eigenvalues).7
Varimax orthogonal rotation was used, followed by
determination of food items with loadings greater than
0.2 for each pattern observed (Table 1). This value was
chosen for the purposes of comparability with recently
published studies on dietary patterns.14,15 The dietary
patterns found were then named as:
Pattern 1 – Having characteristics recommended
by Brazilian national guidelines;16
Pattern 2 – Having food rich in saturated fat
and alcoholic beverage, discouraged in relation to
controlling hypertension.5,16
A score was calculated for each food intake marker
chosen, based on the sum of the days of food intake
per week – centralized so as to have a mean of zero weighted by their respective loadings. The scores were
categorized into quartiles, in order to classify each
individual's adherence to each of the observed food
intake marker patterns, with the first quartile being
taken as the reference for the analyses.7
In order to control for biases, we chose to
use measured blood pressure instead of selfreported hypertension, with the aim of achieving
greater measurement specificity. We decided to
exclude individuals previously diagnosed as having
cardiovascular disease in order to avoid the influence
of these diagnoses on the choice of more cautious
answer options for health-related behaviors (sickquitter bias).17 Effects arising from changes in the full
National Health Survey sample, due to the exclusion
criteria used for the sample analyzed here, were
attenuated by calibrating the subsample for age
group, sex, and schooling.18
The data were analyzed descriptively, in absolute
frequencies, according to the number of observations,
and in relative frequencies weighted by the sample
weights; and 95% confidence intervals (95%CI) for
the relative frequencies.
Multivariate Poisson regression was performed.
The outcome was having or not having high blood
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pressure levels. The independent variables were
entered manually, in blocks of (i) demographic and
socioeconomic aspects, (ii) health behaviors, and (iii)
anthropometric indicators. Variance inflation factors
were generated among the independent variables, and
no multicollinearity was observed. The hypertension
prevalence ratio (PR) and respective 95%CI were
calculated. The significance of the variables was verified
using the Wald test, taking a reference level of p<0.05.19
The variables related to food intake marker patterns were
kept in the model, regardless of their p-value, because
they were the exposure variables of interest to the study.
All statistical analyses were performed using Stata/
MP version 15 software. Its survey module was used
to correct for complex sample design effect19 and
respondent sampling weight was calibrated for age
group, sex, and schooling, based on the total National
Health Survey sample.20
The National Health Survey was approved by the
National Health Council’s National Research Ethics
Committee, as per Opinion No. 328.159 issued on
June 26th 2013, and as per Certificate of Submission
for Ethical Appraisal No. 10853812.7.0000.0008.

The study only used public domain National Health
Survey data, with no identification of participants, so
that ethical appraisal as recommended by National
Health Council Resolution No. 466, dated December
12th 2012, was not required.21
Results
Among the 37,216 individuals assessed (Figure 1),
we found high blood pressure prevalence of 16.0%.
Most of the population resided in the Southeast
(41.8%) and Northeast (27.9%) regions of the
country and were mostly female (52.9%), in the 2029 year age group (31.0%), with incomplete high
school education or lower (75.2%) and monthly per
capita household income equal to or less than one
minimum wage (82.5%) (Table 2).
Individuals with higher adherence to Pattern 2
showed higher prevalence of high blood pressure
levels, both in the crude analysis (PR=1.42 - 95%CI
1.27;1.60) and in the analysis adjusted for the other
covariates in the final model (PR=1.21 - 95%CI
1.08;1.35) (Table 3).

Table 1 – Factor loads of patterns related to food intake markers in a sample of Brazilians (n=37,216) and
proportion of variance explained by each factor, Brazil, 2013
Food intake marker

Pattern 1

Pattern 2

Beans

0.16

0.05

Raw vegetables

0.74

-0.04

Cooked vegetables

0.72

-0.03

Meat without fat

0.04

-0.88

Meat with fat

-0.03

0.83

Chicken without skin

0.10

-0.08

Chicken with skin

0.02

0.20

Fish

0.05

0.13

Fruit juice

0.51

-0.01

Fruit

0.66

-0.09

Ordinary/unspecified soda

-0.25

0.15

Diet/light/zero soda

0.11

-0.18

Skimmed milk

0.23

-0.07

Whole/whole and skimmed milk

0.13

-0.11

Sweetmeats

0.19

0.01

Hamburgers, fried snacks or pizzas

0.08

-0.05

Alcoholic beverage

-0.01

0.27

12%

10%

Proportion of variance explained (%)
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Individuals comprising the National
Health Survey (n=60,202)
Excluded
Individuals under
20 years old (n=2240)
Individuals aged 20 years or over
(n=57,962)

Excluded
1. Individuals who take medication for
arterial hypertension (n=9,460)

Excluded
Individuals with incomplete blood
pressure record (n=2,997)
Individuals who had their blood
pressure measured (n=54,965)

2. Individuals diagnosed as having
arterial hypertension (n=12,530)
Excluded
Pregnant women or women unsure
about their pregnancy status (n=154)

3. Those diagnosed as having high
cholesterol (n=6,929)
4. Those diagnosed as having diabetes
mellitus (n=3,569)
5. Those diagnosed as having
cardiovascular diseases (n=2,081)

Study sample (n=37,216)

Figure 1 – Variations in the sample size after applying inclusion and exclusion criteria to the National Health
Survey sample, Brazil, 2013
Table 2 – Characterization of the sample of Brazilians (n=37,216) with regard to high blood pressure levels and
demographic, socioeconomic, health behavior and anthropometric aspects, Brazil, 2013
Variable

na

%b

95%CIc

No

31,281

84.0

83.3;84.7

Yes

5,935

16.0

15.3;16.7

Quartile 1

9,318

23.8

23.0;24.6

Quartile 2

9,290

25.1

24.3;25.9

Quartile 3

9,305

25.6

24.7;26.4

Quartile 4

9,303

25.5

24.7;26.4

Quartile 1

10,682

29.1

28.2;30.0

Quartile 2

10,412

26.7

25.8;27.6

Quartile 3

7,648

19.5

18.8;20.3

Quartile 4

8,474

24.7

23.9;25.6

High blood pressure levels

Eating pattern 1

Eating pattern 2

a) Number of observations; variations in the number of observations due to non-inclusion of empty values in the analyses; b) Weighted relative frequency of the variables (column); c) 95%CI: 95%
confidence interval of the weighted relative frequency; d) 573 missing data due to no information on weight and/or height; e) 517 missing data due to no information on waist circumference.
To be continued
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Table 2 – Characterization of the sample of Brazilians (n=37,216) with regard to high blood pressure levels and
demographic, socioeconomic, health behavior and anthropometric aspects, Brazil, 2013
Variable

na

%b

95%CIc

Southeast

8,440

41.8

40.8;42.7

Northeast

11,291

27.9

27.1;28.6

South

4,452

14.5

13.9;15.1

North

8,406

8.3

8.0;8.6

Midwest

4,627

7.5

7.3;7.8

Female

19,519

52.9

51.9; 53.8

Male

17,697

47.1

46.2; 48.0

White

14,489

46.0

45.0;47.0

Black

3,430

9.2

8.7;9.8

Yellow

325

0.9

0.8;1.1

Brown

18,710

43.4

42.4;44.4

262

0.4

0.3;0.5

20-29

10,167

31.0

30.2;31.9

30-39

11,008

28.6

27.7;29.5

40-49

7,567

20.7

19.9;21.3

50-59

4,562

13.7

13.0;14.4

60-69

2,320

3.6

3.4;3.9

≥70

1,592

2.4

2.2;2.7

Incomplete high school education or lower

26,741

75.2

74.3;76.1

Complete high school education or above

10,475

24.7

23.8;25.7

Up to 1 minimum wage

28,558

82.5

81.7;83.2

More than 1 minimum wage

8,658

17.5

16.8;18.2

No

25,775

68.2

67.2;69.1

Yes

11,441

31.8

30.9;32.8

No

31,427

84.6

84.0;85.3

Yes

5,789

15.4

14.7;16.0

Underweight/normal weight

17,638

48.6

47.6;49.6

Overweight

13,219

35.6

34.8;36.5

Obesity

5,786

15.7

15.1;16.4

Low risk

16,128

44.9

43.9;45.9

Increased risk

20,571

55.1

54.0;56.1

Brazilian macro-region

Sex

Race/skin color

Indigenous
Age group (years)

Schooling

Monthly per capita household income

Practices physical exercise

Tobacco smoking

Nutritional statusd

Waist circumferencee

a) Number of observations; variations in the number of observations due to non-inclusion of empty values in the analyses; b) Weighted relative frequency of the variables (column); c) 95%CI: 95%
confidence interval of the weighted relative frequency; d) 573 missing data due to no information on weight and/or height; e) 517 missing data due to no information on waist circumference.
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Table 3 – Association between high blood pressure levels, food intake marker patterns demographic, socioeconomic, health
behavior and anthropometric aspects in a sample of Brazilians (n=37,216), Brazil, 2013
Variable

Crude model

Model 1a

Model 2b

p-value

Quartile 1

1.00

0.417

Quartile 2

0.92 (0.82;1.03)

0.92 (0.82;1.02)

0.92 (0.83;1.03)

0.91 (0.82;1.02)

Quartile 3

0.92 (0.82;1.03)

0.90 (0.81;1.01)

0.92 (0.82;1.03)

0.91 (0.81;1.02)

Quartile 4

0.95 (0.84;1.07)

0.93 (0.83;1.05)

0.96 (0.85;1.08)

0.94 (0.84;1.06)

e

f

PR (95%CI )

p-value

1.00

0.446

Model 3c

PR (95%CI )
d

d

e

f

PR (95%CI )

p-value

1.00

0.815

d

e

f

PR (95%CIe)

p-valuef

1.00

0.510

d

Pattern 1

Pattern 2
Quartile 1

1.00

<0.001

1.00

<0.001

1.00

<0.001

1.00

<0.001

Quartile 2

1.01 (0.90;1.13)

1.02 (0.91;1.14)

1.02 (0.91;1.14)

1.03 (0.92;1.15)

Quartile 3

1.16 (1.03;1.31)

1.09 (0.96;1.23)

1.09 (0.97;1.23)

1.10 (0.97;1.24)

Quartile 4

1.42 (1.27;1.60)

1.23 (1.10;1.38)

1.23 (1.09;1.37)

1.21 (1.08;1.35)

Brazilian macro-region
Southeast

1.00

<0.001

1.00

<0.001

1.00

<0.001

1.00

<0.001

Northeast

0.93 (0.84;1.02)

0.91 (0.82;1.01)

0.91 (0.82;1.01)

0.91 (0.82;1.01)

South

0.98 (0.85;1.12)

1.03 (0.90;1.17)

1.03 (0.90;1.17)

1.01 (0.89;1.15)

North

0.60 (0.53;0.69)

0.63 (0.54;0.72)

0.63 (0.55;0.72)

0.63 (0.55;0.73)

Midwest

0.83 (0.74;0.93)

0.85 (0.76;0.96)

0.85 (0.76;0.96)

0.85 (0.76;0.96)

Race/skin color
White

1.00

0.469

1.00

0.799

1.00

0.842

1.00

0.499

Black

1.38 (1.20;1.58)

1.38 (1.21;1.58)

1.38 (1.21;1.57)

1.4 (1.22;1.60)

Yellow

0.83 (0.51;1.33)

0.96 (0.63;1.48)

0.97 (0.63;1.49)

1.06 (0.69;1.63)

Brown

0.99 (0.91;1.09)

1.10 (1.00;1.20)

1.09 (1.00;1.20)

1.11 (1.01;1.22)

Indigenous

0.79 (0.47;1.31)

0.93 (0.57;1.53)

0.93 (0.57;1.52)

0.97 (0.60;1.57)

Age group (years)
20-29

1.00

30-39

1.69 (1.46;1.94)

<0.001

1.66 (1.44;1.91)

1.00

<0.001

1.63 (1.41;1.89)

1.00

<0.001

1.49 (1.29;1.72)

1.00

<0.001

40-49

2.65 (2.31;3.03)

2.59 (2.26;2.96)

2.53 (2.20; 2.90)

2.21 (1.92;2.53)

50-59

3.85 (3.35;4.43)

3.59 (3.12;4.14)

3.49 (3.02;4.03)

3.03 (2.61;3.52)

60-69

4.4 (3.77;5.14)

4.30 (3.68;5.02)

4.16 (3.55;4.86)

3.65 (3.12;4.26)

≥70

6.02 (5.15;7.04)

5.77 (4.91;6.77)

5.58 (4.74;6.58)

5.15 (4.35;6.09)

Sex
Female
Male

1.00

<0.001

1.68 (1.54;1.82)

1.00

<0.001

1.60 (1.47;1.74)

1.00

<0.001

1.61 (1.48;1.75)

1.00

<0.001

1.67 (1.53;1.81)

Schooling
Complete high school education or above

1.00

Incomplete high school education or lower 1.78 (1.59;1.99)

<0.001

1.00
1.33 (1.18;1.50)

<0.001

1.00

<0.001

1.31 (1.16;1.48)

1.00

<0.001

1.29 (1.15;1.46)

a) Model adjusted by demographic and socioeconomic variables; b) Model adjusted by health behavior-related variables and all other Model 1 variables; c) Model adjusted by anthropometric variables and all other Model 2
variables; d) PR: prevalence ratio; e) 95%CI: 95% confidence interval; f) Wald test.
To be continued
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Table 3 – Association between high blood pressure levels, food intake marker patterns demographic, socioeconomic, health
behavior and anthropometric aspects in a sample of Brazilians (n=37,216), Brazil, 2013
Crude model

Variable

Model 1a

PR (95%CI )

p-value

1.00

0.147

d

e

f

Model 2b

PR (95%CI )

p-value

1.00

0.165

d

e

f

Model 3c

PR (95%CI )

p-value

1.00

0.257

d

e

f

PR (95%CIe)

p-valuef

1.00

0.044

d

Monthly per capita household income
Up to 1 minimum wage
More than 1 minimum wage

1.07 (0.98;1.18)

0.92 (0.83;1.02)

0.93 (0.84;1.03)

0.89 (0.81;0.99)

Practices physical exercise
No

1.00

Yes

0.72 (0.65;0.80)

<0.001

–

1.00

–

0.9 (0.81;1.00)

0.019

1.00

–

1.00

–

1.03 (0.93;1.14)

1.13 (1.02;1.25)

0.028

0.9 (0.82;1.00)

Tobacco smoking
No

1.00

Yes

1.34 (1.21;1.49)

<0.001

0.207

1.00

0.004

Nutritional status
Underweight/normal weight

1.00

<0.001

–

1.00

Overweight

1.59 (1.44;1.74)

–

–

1.19 (1.06;1.33)

Obesity

1.91 (1.71;2.12)

–

–

1.45 (1.28;1.65)

–

–

1.00

–

–

1.44 (1.27;1.62)

<0.001

Waist circumference
Low risk
Increased risk

1.00

<0.001

2.05 (1.86;2.25)

<0.001

a) Model adjusted by demographic and socioeconomic variables; b) Model adjusted by health behavior-related variables and all other Model 1 variables; c) Model adjusted by anthropometric variables and all other Model 2
variables; d) PR: prevalence ratio; e) 95%CI: 95% confidence interval; f) Wald test.

After adjustment, in the final model, individuals from
the North and Midwest regions were found to have
lower odds of having high blood pressure levels. The
odds of having high blood pressure levels were higher
for the following characteristics-variables: males; all
age groups in relation to the 20-29 year age group;
higher education, complete high school education or
less; and monthly per capita household income of up
to one minimum wage. High blood pressure levels were
less prevalent among those who practiced physical
exercise. High blood pressure levels were more
prevalent among the obese and overweight, as well as
those with large waist circumferences, indicating risk
of metabolic complications (Table 3).
Discussion
Prevalence of high blood pressure levels was greater
among those adhering to Pattern 2. This pattern
provides the best explanation of the variation in the
weekly food intake of Brazilians, even when adjusted for
risk factors already well defined in the literature, such as
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advanced age, male gender, sedentary lifestyle, tobacco
smoking, overweight, and large waist circumference.11,13
This study has certain limitations. One of them is the
lack of data on food and nutritional security, considering
that this is one of the intermediary situations between
socioeconomic aspects and inadequate food intake patterns,
capable of leading to high blood pressure levels and
other noncommunicable chronic diseases.22 In addition,
more detailed data on food intake would be desirable, as
measured by a food frequency questionnaire, for instance.6,7
In turn, Pattern 1 showed no statistically significant
association with high blood pressure levels. It is
noteworthy that the method usually used differs from
the method used in this study because it is based on
more detailed patterns, obtained by applying food
frequency questionnaires, which allows a more detailed
estimate of healthy food intake, compared to that
obtained by food intake markers based on days per
week of intake according to food groups.6,7
The fact that high blood pressure levels were less
prevalent in the portion of the sample corresponding to those
who practiced some form of leisure-time exercise allows

Epidemiol. Serv. Saude, Brasília, 30(3):e2020924, 2021

Italo Wesley Oliveira Aguiar and Kaluce Gonçalves de Sousa Almondes

us to infer the benefits of frequent exercise, in its various
degrees of intensity. The results of this study are corroborated
by reports of conclusive meta-analyses, either in relation to
practicing light exercise (e.g., doing movements of the tai chi
chuan martial art for more than 12 weeks23), or in relation
to doing aerobic exercise, dynamic strength training, and
isometric strength training for at least four weeks,24 as being
effective in reducing blood pressure levels.
Associations were found between hypertension and
socioeconomic status, possibly due to its relationship
with educational aspects, food insecurity, occupation,
and income.25,26 Using measured blood pressure
instead of self-reported hypertension may have
increased the representation of individuals from lower
socioeconomic levels, since the beneficiaries of private
health plans are proportionally more diagnosed as
having hypertension.27 It is considered, however, that
specificity of blood pressure measurement12 and noninterference of previous diagnoses in the interviewees'
behaviors17 should clarify the inferences of this study.
Nutritional status and large waist circumference
were associated with high blood pressure levels,
even when adjusted for behavioral aspects related
to diet, exercise, and tobacco smoking. This may
be considered to be a reflection of the chronic and
multicausal nature of the outcome in question, given
the underlying risk factors that the anthropometric
indicators employed represent, such as levels of total
cholesterol, HDL cholesterol and blood glucose.13

Prevalence of high blood pressure levels was lower in
individuals with higher family income. This was statistically
significant after adjusting for the other variables, possibly
because households with higher incomes have greater
chances of food and nutritional security, as well as greater
access to adequate and healthy food.25
In conclusion, we identified two patterns of food
intake markers and higher prevalence of high blood
pressure levels in the group with the eating pattern
characterized by higher presence of meat and
alcoholic beverages. The pattern with higher presence
of greens and vegetables did not show statistically
significant association with blood pressure levels.
Moreover, this information can be used to guide
health education actions based on the two patterns
identified, focusing on the most influential food intake
markers in each pattern.
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