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Abstract: The present study aimed to evaluate factors associated with adherence to the Food Guide
for the Brazilian Population (GAPB) among food service workers. A cross-sectional study was
conducted with 421 employees from 43 food service establishments located in a capital of Brazil.
Health and lifestyle data were collected, including the continuous use of medication, smoking,
physical activity, and alcohol consumption. An instrument based on the GAPB was utilized, covering
the domains of planning, household organization, eating habits, and food choices, according to GAPB
recommendations. The findings revealed a direct association between the quality of life scores and
the total GAPB adherence score (β = 1.17; p < 0.001), as well as the domains of planning (β = 0.53;
p < 0.001), household organization (β = 0.22; p = 0.001), and eating habits (β = 0.38; p < 0.001).
Adherence to the GAPB among food service workers was strongly linked to their perception of
quality of life, in addition to other factors such as gender, age, education, type of work activity,
and variables of lifestyle. Therefore, the eating practices of these employees need to be assessed
comprehensively, and enhancing their quality of life can encourage proper and healthy eating.
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1. Introduction

The number of food service workers is growing and the Brazilian food and beverage
industry, which includes 37.2 thousand companies, directly generates 1.72 million registered
jobs in the sector [1]. These workers, therefore, represent an important segment of the
actively working population. Therefore, it is essential to look at their health, in line with the
concerns raised by global agencies, such as the World Health Organization (WHO) and the
International Labor Organization (ILO), which have expressed a broad consensus that the
health and well-being of workers are of paramount importance [2]. Despite the relevance
of the segment, few studies have been dedicated to investigating the health and eating
habits of this group of workers.

Several studies show that food services can present unfavorable working conditions,
such as poor infrastructure, insufficient staff, excessive workload, exposure to noise and
high temperatures [3], and high physical and psychological stress [4]. In addition to these
conditions, which may vary between companies, the very nature of the work that involves
the production of meals means that food handlers have frequent access to food during
their work activity, which can influence their relationship with food [5,6]. Often, the foods
available are hyper-palatable and rich in fat, sugar, and calories, but poor in minerals and
dietary fiber [7,8], and workers are tempted to “try out” or “nibble” between meals. In
addition, food handlers working in the restaurant category often do not have the option to
go home and eat properly due to long working hours [9].

Given this occupational context, it is important to assess the eating practices of this
group of workers from a comprehensive perspective. In 2014, there was important progress
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for Brazil in that the Ministry of Health launched an update of the Food Guide for the
Brazilian Population (GAPB). This edition was developed with an expanded perspective
beyond the biological dimension in relation to food and its relationship with health [10].
The recommendations in this edition incorporate social, environmental, and cultural aspects
for an adequate, healthy, and sustainable diet [11].

In addition, the recommendations are not based on isolated nutrients, but on food
groups, which are considered more coherent to enable understanding between dietary
practices and the current epidemiological scenario [12]. The adoption of the NOVA food
classification, based on the level of food processing, considers the limitations of the nutri-
tional discourse and starts to incorporate sociocultural and socio-environmental discourses,
evoking the pleasure of eating, the diversity of eating habits, and stimulating culinary
practices as promoters of healthy eating practices [13].

In 2019, a 24-item scale was published to assess diet according to the Food Guide for the
Brazilian Population [14]. From then on, adherence to the recommendations of the national
guide was evaluated in certain contexts. Among Brazilian adults, for example, the average
score on the scale was 36.4 (8.5) points, with the scores being directly associated with age,
as well as being higher among people from the North-Northeast regions compared to those
from the Central-West regions [15]. However, there are still few studies that have used this
scale and we could not identify studies that evaluated adherence to these recommendations
among food service workers. Despite these findings, since the publication of the 2014 guide,
the dietary practices of this group of workers according to these recommendations have
not yet been investigated. Therefore, this study aimed to evaluate the factors associated
with GAPB adherence among food service workers.

2. Materials and Methods
2.1. Study Design and Subjects

This is a cross-sectional study carried out from May 2019 to May 2023. The city of
Fortaleza has a total of 4667 commercial food services, distributed among 2051 snack bars,
1945 restaurants, 383 bakeries and coffee shops, and 288 supermarkets and hypermar-
kets [16]. The city also boasts a comprehensive educational network, comprising
791 preschools, 951 elementary schools, and 301 high schools [17]. Regarding healthcare
infrastructure, Fortaleza has 8 state hospitals [18], in addition to 10 municipal hospitals [19],
totaling 2061 institutional healthcare units.

For the sample size calculation, an outcome prevalence of 50% was used due to the
uncertainty in the estimate within the studied population. A confidence level of 95% and
an error of 5% were considered. Thus, using the G Power software 3.1, the sample was
estimated at 385 people. A total of 424 workers were recruited (10% more than the sample
calculation to cover possible losses). The companies were recruited for convenience, and
all their employees were invited to participate in the study. The invitations were extended
in person at the food services by the researchers. Data collection was completed with
421 workers from 43 food services, located in Fortaleza and its metropolitan region in the
state of Ceará, Brazil.

This study included employees who work in food services, aged between 18 and
60 years, of both sexes, and who had worked for at least three months in the company.
Pregnant women and workers who were unable to answer the questionnaire without the
help of others were not included.

2.2. Variables

Data collection took place from face-to-face interviews with the workers and through
anthropometric assessment. The interview and procedures were carried out by duly trained
researchers. The questionnaires were administered to the workers during their work break.
The collected variables of the sociodemographic and labor characteristics were age, gender,
self-declared race, per capita income, education, current time in employment, type of food
service (institutional or commercial), work schedule (6 × 1 day or 12 × 36 h), and work
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activity (direct food handler, indirect food handler, and professionals who do not handle
food). Direct food handlers were those who perform direct handling activities, such as
cooks, kitchen assistants, pizza makers, barbecuers, those involved in snack preparation,
and confectioners. Indirect handlers were those who serve ready-to-eat food, but do not
participate in direct handling, such as waiters, servants, and attendants. Workers who did
not handle food were workers in the administrative sectors.

Health and lifestyle data were also collected, such as continuous use of medication;
smoking through the Fagerström Tolerance Questionnaire (QTF) [20]; practice of physical
activity by the International Physical Activity Questionnaire (IPAQ) [21]; and alcohol use
by the Alcohol Use Disorders Identification Test (AUDIT-C) [22]. Subjects were then catego-
rized into smokers and non-smokers; active (at least 150 min of moderate intensity physical
activity per week or vigorous intensity of at least 75 min per week) and sedentary [23]; and
drinkers (AUDITC Score > 4 for men and >3 for women) and non-drinkers [22].

The quality of life of employees was assessed using the WHOQOL-bref questionnaire
(Portuguese version) [24]. This tool consists of 26 questions, which explore physical factors,
psychological factors, social relations, environment, and self-assessment of quality of life.

To collect data on workers’ eating practices, the instrument developed by Gabe &
Jame (2019) [14] was used. The instrument contains 24 questions covering the domains of
planning, household organization, eating habits, and choosing food according to GAPB
recommendations. Individuals obtained a general score for eating practices and also a score
for each domain.

The instruments used already had Portuguese versions published and validated, and
these versions were employed. A pilot study was conducted with employees to identify
potential needs for adjustments in the data collection procedure.

The anthropometric data collected were body weight and height. To measure weight,
a microdigital electronic scale, Cadence model: BAL150-Bat, with a capacity of 150 Kg and
precision of 100 g, was used. Participants were instructed to wear light clothing. Height
was measured using an Alturexata® stadiometer (Alturexata Ltda., Belo Horizonte, Brazil)
in millimeters. In both situations, the individuals stood up, in a straight position, with their
arms relaxed and their heads at a horizontal plane [25].

After measuring weight and height, the Body Mass Index (BMI) was calculated,
defined by the equation: BMI (Kg/m2) = body weight/height2 and, subsequently, the
workers had their nutritional status categorized into malnutrition, eutrophy, overweight,
or with obesity [25]. A flowchart detailing the study protocols is available in Figure 1.
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2.3. Statistics

Descriptive data were presented as absolute and relative frequency or as mean and
standard deviation. The Kolmogorov–Smirnov test was used as a normality test. Con-
tinuous variables were compared between genders using Student’s t test and categorical
variables using Pearson’s chi-squared test. For the association between adherence to the di-
etary guide (dependent variable) and associated factors (independent variables), a multiple
linear regression model was used. The selection of covariates was based on the literature,
as well as on the presence of confounding factors and on the collinearity between variables.
Effect measurements were presented as beta values and p values. Statistical analyses were
performed using the Stata program (version 12.0, 2011, StataCorp LP, College Station, TX,
USA). p < 0.05 was considered significant.

2.4. Ethical Aspects

This study was conducted in accordance with the guidelines established in the Dec-
laration of Helsinki and all procedures involving human beings were approved by the
Research Ethics Committee of the University of Fortaleza (CAAE nº 40665620.9.0000.5052).
Written informed consent was obtained from all research participants.

3. Results

A total of 421 adult food service workers were evaluated, of which 50.4% were female.
Most workers declared themselves mixed-race or black (78.6%) and were attending or
had completed high school (67.0%). Age, self-declared race, and education did not differ
between genders (p > 0.05) (Table A1).

Most of the evaluated workers worked in commercial food services (79.8%), worked
as direct food handlers (56.5%), and worked on a 6 × 1 day scale (93.6%). The type of food
service and work activity was similar between male and female (p > 0.05). The proportion
of males who worked in the 12 × 36 h scale was higher than that of females (p < 0.001)
(Table A1).

Regarding nutritional status, the mean BMI was 28.0 (5.09) kg/m2, being significantly
higher in females (p = 0.039). Among those evaluated, 69.6% were overweight or with
obesity and this proportion also differed between genders (p = 0.010). As for the health
and lifestyle profile, almost 30% of the workers used medication continuously, with this
proportion being higher among females (p = 0.001). The prevalence of smokers was 9.3%,
sedentary were 33.5%, and drinkers were 50.6%. The proportion of smokers and drinkers
was similar between genders, but sedentary lifestyle was more present in males (p = 0.040)
(Table A2).

In the assessment of quality of life, men had higher scores in the physical and psy-
chological domains and in the self-assessment of quality of life. The total quality of life
score was also higher among men (p = 0.001) (Table A2). In the assessment of adherence to
the GAPB, there was no difference between genders in the overall score and assessment of
domains (p > 0.05).

In the univariate analysis, adherence to the GAPB was directly associated with age in
its overall score (β = 0.20; p < 0.001), as well as in the planning domains (β = 0.30; p = 0.035)
and choice of food (β = 0.12; p < 0.001). The scores in the domains of planning (β = 1.06;
p < 0.031) and eating habits (β = 0.80; p = 0.030) were higher in employees of institutional
food services compared to commercial ones. The household organization domain had lower
scores among indirect food handlers (β = −0.59; p = 0.028) compared to direct handlers and
higher scores among workers who did not use medication (β = 0.58; p = 0.036) compared
to those who used. There was an association between BMI and the choice of food domain
(β = 0.07; p = 0.035) (Table A3).

Smokers had lower overall scores (β = −3.42; p = 0.016), as well as in the domains of
eating habits (β = −1.09; p = 0.035) and choice of food (β = −1.64; p = 0.011), compared
to non-smokers. The overall score was also lower among drinkers (β = −3.29; p < 0.001),
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as well as in the domains of planning (β = −0.78; p = 0.048), eating habits (β = −0.66;
p = 0.027), and choice of food (β = −1.60; p < 0.001), compared to non-drinkers (Table A3).

General quality of life scores were directly associated with general GAPB adherence
scores (β = 1.21; p < 0.001) and can be seen in the domains of planning (β = 0.53; p < 0.001),
household organization (β = 0.21; p = 0.001), and eating habits (β = 0.35; p < 0.001). All
quality of life domains were associated with one or more domains of GAPB adherence
(Table A3).

In the multivariate analysis, men had lower planning scores (β = −0.84; p = 0.031)
compared to women. The association with age was maintained only in the overall ad-
herence score (β = 0.20; p < 0.001) and in the choice of food domain (β = 0.12; p < 0.001).
Workers studying or having completed higher education obtained higher overall scores
(β = 3.32; p = 0.025); this was also reflected in the choice of food domain (β = 1.53;
p = 0.021). In relation to workers with an elementary level of education and workers
studying or having completed secondary school education, there were higher scores on
the eating habits domain (β = 0.87; p = 0.020) compared to those who had only completed
elementary school (Table A4).

The lowest scores in the household organization domain were maintained among indi-
rect food handlers (β = −0.57; p = 0.042) compared to direct handlers. Among smokers, the
association was maintained only in the choice of food domain (β = −1.36; p = 0.027). There
was also an inverse association between sitting time during the week and the planning
domain (β = −0.003; p = 0.037) (Table A4).

There was a direct association between the quality of life scores and the total GAPB ad-
herence score (β = 1.17; p < 0.001) and the domains of planning (β = 0.53; p < 0.001),
household organization (β = 0.22; p = 0.001), and eating habits (β = 0.38; p < 0.001)
(Table A4).

4. Discussion

Our study is pioneering in assessing adherence to the Food Guide for the Brazilian
Population and its associated factors among food service workers. We found an important
association between these workers’ eating practices and their perception of quality of life, as
well as an association with other factors, such as sex, age, education, type of work activity,
and variables related to lifestyle.

The association of quality of life with food has already been investigated in other
studies that evaluated diet through dietary patterns [26–28] or the NOVA classification of
foods [29,30]. In a systematic review that evaluated the association between eating patterns
and quality of life, it was found that “healthy” eating patterns and “Mediterranean” eating
patterns are associated with better QoL scores in the physical and mental domains, whereas
unhealthy eating patterns and “Western” eating patterns are associated with lower QoL
scores [27].

The GAPB, based on the NOVA classification, promotes a varied and balanced diet,
emphasizing fresh and minimally processed foods while advising the restriction of added
sugars and salt consumption and avoiding ultra-processed foods. It also emphasizes
the importance of creating a pleasant eating environment, maintaining a regular eating
schedule, and eating with company [10].

As for the studies that used the NOVA classification of foods to assess diet, there
are findings that show an inverse association between the consumption of processed and
ultra-processed foods and quality of life scores. Among 273 Paraguayan adults, a significant
inverse relationship was found between the consumption of processed and ultra-processed
foods with quality of life scores assessed by the European Quality of Life-5 Dimensions
scale [29]. The association between a high consumption of ultra-processed foods and lower
quality of life has also been identified in other groups, such as Brazilian adolescents [31]
and adolescents with celiac disease [30]. However, we did not find studies that evaluated
this association among adult workers.



Int. J. Environ. Res. Public Health 2023, 20, 6765 6 of 12

In our study, no association was found between the “choice of food” domain and
quality of life. This domain encompasses the inclusion of ultra-processed foods in an
individual’s normal consumption. This consumption is expressed in the substitution of
main meals, the habit of consuming sugary drinks, and in the consumption of snacks
between meals [14].

It is important to consider that dietary assessment must transcend the traditional
assessment of foods according to their degree of processing or nutrients. Although Brazil
has taken a broader look at food in the GAPB, which was published in 2014 [10], the
assessment of adherence to these recommendations is much more recent [14] and studies
are still scarce. Our study used a validated instrument that goes beyond the assessment
of food consumption using the NOVA classification and our findings showed a direct
association between quality of life and adherence to the GAPB in general, and includes the
domains of planning, household organization, and eating habits. Our data show that, in
this population selected in the work context of food services, quality of life is associated
with other domains of eating practices.

The habit of smoking was associated with the domain of “choices of food”. We found
that scores for the “choices of food” domain were significantly lower among smokers.
Studies indicate that smokers generally have a worse quality of diet compared to non-
smokers [32,33]. In addition, smokers tend to have a more unsatisfactory health status due
to the association of smoking with unhealthy patterns of food consumption, low physical
activity, sleep disturbances, and alcohol consumption in adults [34].

The planning domain, in addition to being positively associated with quality of life,
was worse among males and was inversely associated with time spent sitting during the
week. The planning domain encompasses the acquisition of food, the combination of foods
in the form of meals and their consumption, and is related to the dedication undertaken
by individuals to their food [14]. In a study that aimed to investigate the association
between meal planning and diet quality, women were more likely to plan meals in advance
compared to men. Compared with those who do not plan meals, individuals who plan
meals are mostly older women, with a higher educational level, higher income, who follow
a diet for weight control, and who are physically active [35].

As for the household organization domain, we found that indirect food handlers
had worse scores in this aspect when compared to direct food handlers. This domain
is associated with the preparation and consumption of meals at home, as well as there
being an efficient organization in the supply and preparation of food at home [14]. This
organization contributes to time management and helps avoid a lack of ingredients for
preparing meals at home. In addition, having more time available is related to a greater
number of meals cooked at home, an increase in the consumption of servings of fruits and
vegetables, and a reduction in sodium consumption [36], which can allow people to prepare
more diversified recipes [35]. In a study with food handlers in Brazil (direct and indirect
handlers not differentiated), it was found that, due to long working hours and low income,
these professionals tend to have their meals in the workplace, with little variety [9], which
may contribute to lower scores in the household organization. Regarding the findings of
our study, we assume that, with direct food handlers, the culinary skills resulting from
their work activity can contribute to better scores in this domain compared to workers who
do not handle food directly. Moreover, culinary skills are commended in the GAPB, which
can contribute to better scores [10].

We also found that the eating habits domain, in addition to being associated with qual-
ity of life, was higher among employees with secondary education, compared to elementary
school. This domain addresses how food consumption and meals occur, specifically in
relation to regularity, attention, and characteristics of the environment [14]. The time and
attention dedicated to the act of eating, the environment in which one eats, the presence of
distractions, and the sharing of meals and related tasks are elements that influence eating
habits [15]. Inadequate eating habits tend to favor the consumption of ultra-processed
foods [37] and were associated with lower quality of life [38]. On the other hand, posi-
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tive eating habits, such as shared meals, have been associated with better nutritional and
metabolic health, as well as a better quality of life [39]. In a study that investigated the
relationship between diet quality and eating habits of adults, it was observed that higher
educational levels are inversely related to the practice of skipping meals and watching
television during meals [40].

It is important to highlight that, despite not finding an association between nutritional sta-
tus and adherence to the GAPB, it was observed that 69.6% of food handlers were overweight
or with obesity. In Brazil, being overweight among food handlers is common [9,41,42]. In
2021, the prevalence of overweight and obesity among adults in the country was 57.2% [43].
The adoption of food planning and the organization of the home environment in order to
favor healthy choices and eating habits can prevent impulsive eating behaviors, promote
a balanced diet, and reduce the risk of developing excess weight. These strategies are
important elements for maintaining an adequate body weight and can contribute to a
healthy lifestyle [44].

This study has some limitations, since it is a cross-sectional study, which prevents
establishing causal relationships. In our study, quality of life was associated with the
domains of planning, household organization, and eating habits. However, we cannot
exclude reverse causality. Planning food, organizing the home environment, and having
better eating habits can result in a better quality of life. Furthermore, it is important to
mention that the participation of food handlers in this study was voluntary and the refusal
of some participants may have introduced a systematic bias in the results. In regard to
strengths of this study, we highlight the sample size and the assessment of their diet having
undergone a broader view, as this study was carried out with methodological rigor using
the processes of face-to-face data collection, tabulation, and data analysis.

5. Conclusions

We can conclude that adherence to the GAPB among food service workers is strongly
related to their perception of quality of life, in addition to other factors such as gender, age,
education, type of work activity, and variables related to lifestyle. It is worth mentioning
that the recommendations of the Brazilian Food Guide have already served as a model for
other food guides around the world. These results suggest that quality of life and socioeco-
nomic factors can positively impact the adoption of healthy eating practices. Therefore, the
eating practices of these employees need to be assessed comprehensively, and enhancing
their quality of life can encourage proper and healthy eating.

The study results also provide a strong foundation for the development of targeted
interventions aimed at improving the dietary habits and quality of life of food service
workers. This may encompass awareness programs, nutritional education, access to healthy
food in the workplace, and wellness policies.
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Appendix A

Table A1. Socio-demographic and labor characterization of food service workers.

Socio-Demographic and Labor
Characterization Variables

Female Male Total p
n = 212 n = 209 n = 421

Mean (SD) Mean (SD) Mean (SD)
Age, years 34.01 (10.00) 34.07 (11.26) 34.04 (10.73) 0.956 *

n (%) n (%) n (%)
Self-declared race

0.293 **White 30 (14.20) 40 (19.10) 70 (16.60)
Mixed-race/black 170 (80.20) 161 (77.00) 331 (78.60)

Others 12 (5.70) 8 (3.80) 20 (4.80)
Education

0.418 **
Elementary unfinished/completed 51 (24.10) 40 (19.10) 91 (21.60)
Secondary unfinished/completed 136 (64.20) 146 (69.90) 282 (67.00)

Higher unfinished/completed 25 (11.80) 23 (11.00) 48 (11.40)
Type of food service

Institutional 43 (20.30) 42 (20.10) 85 (20.20) 0.962 **
Commercial 169 (79.70) 167 (79.90) 336 (79.80)

Work activity
Direct handling of food 116 (54.70) 122 (58.40) 238 (56.50)

Indirect handling of food 69 (32.50) 74 (35.40) 143 (34.00) 0.074 **
No handling of food 27 (12.70) 13 (6.20) 40 (9.50)

Work schedule
6 × 1 days 209 (98.60) 185 (88.50) 394 (93.60) <0.001 **
12 × 36 h 3 (1.40) 24 (11.50) 27 (6.40)

Source: elaborated by the authors. SD: standard deviation. * Student’s t test. ** Pearson’s chi-squared test.

Table A2. Health and lifestyle profile of food service workers.

Health and Lifestyle Data Female Male Total p
n = 212 n = 209 n = 421

Mean (SD) Mean (SD) Mean (SD)
BMI, kg/m2 28.47 (5.50) 27.44 (4.60) 27.96 (5.09) 0.039 *

n (%) n (%) n (%)
BMI (classification)

0.010 **
Malnutrition 6 (2.80) 1 (0.50) 7 (1.70)

Eutrophy 51 (24.10) 70 (33.50) 121 (28.70)
Overweight 78 (36.80) 85 (40.70) 163 (38.70)
With obesity 77 (36.30) 53 (25.40) 130 (30.90)

Continuous use of medication
0.001 **Yes 75 (35.40) 44 (21.10) 119 (28.30)

No 137 (64.60) 165 (78.90) 302 (71.70)
Smoker

Yes 17 (8.00) 22 (10.50) 39 (9.30) 0.404 **
No 195 (92.00) 187 (89.50) 382 (90.70)

Sedentarism
0.040 **Active 151 (71.20) 129 (61.70) 280 (66.50)

Sedentary 61 (28.80) 80 (38.30) 141 (33.50)
Time spent sitting in one day during

the week (minutes) 155.59 (120.91) 147.52 (147.86) 151.60 (134.80) 0.541 *

Time spent sitting in one day during
the weekend (minutes) 213.37 (168.97) 216.26 (195.85) 214.80 (182.50) 0.872 *
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Table A2. Cont.

Health and Lifestyle Data Female Male Total p
n = 212 n = 209 n = 421

Alcohol drinking
0.559 **Non-drinker 108 (50.90) 100 (47.80) 208 (49.40)

Drinker 104 (49.10) 109 (52.20) 213 (50.60)
Quality of life (score)

Physical domain 15.14 (2.43) 15.89 (2.07) 15.52 (2.28) 0.001 *
Psychological domain 15.39 (2.49) 16.17 (1.20) 15.78 (2.30) 0.001 *

Social relations domain 15.28 (3.27) 15.67 (2.64) 15.47 (2.98) 0.179 *
Environmental domain 13.46 (2.54) 13.87 (2.12) 13.67 (2.34) 0.075 *

Self-evaluation 14.00 (3.10) 14.62 (2.89) 14.31 (3.01) 0.035 *
Total score 14.61 (2.01) 15.21 (1.67) 14.91 (1.87) 0.001 *

Adherence scores to the Food Guide
for the Brazilian Population

Planning 9.25 (4.30) 8.69 (3.80) 8.97 (4.06) 0.154 *
Household organization 7.29 (2.45) 7.06 (2.67) 7.17 (2.56) 0.356 *

Eating habits 11.64 (2.91) 11.73 (3.25) 11.68 (3.08) 0.752 *
Choice of food 10.99 (4.04) 11.17 (3.60) 11.08 (3.82) 0.636 *

Total score 35.42 (8.49) 37.94 (8.51) 35.18 (8.50) 0.561 *

Source: elaborated by the authors. SD: standard deviation. BMI: body mass index. * Student t test. ** Pearson’s
chi-square test.

Table A3. Univariate analyzes of factors associated with adherence to the Food Guide for the
Brazilian Population.

Variables General Score
β (p) *

Planning
β (p) *

Household
Organization

β (p) *

Eating Habits
β (p) *

Choice of Food
β (p) *

Sex
Female Reference Reference Reference Reference Reference
Male −0.48 (0.561) −0.56 (0.154) −0.23 (0.356) 0.09 (0.752) 0.17 (0.636)

Age, years 0.20 (<0.001) 0.03 (0.035) 0.01 (0.179) 0.01 (0.372) 0.12 (<0.001)
Self-declared race

White Reference Reference Reference Reference Reference
Mixed-race/black −0.90 (0.416) −0.58 (0.275) −0.34 (0.310) 0.38 (0.340) −0.17 (0.724)

Others 2,00 (0.353) 0.7 (0.497) −0.30 (0.637) 1.07 (0.171) 0.97 (0.313)
Education

Elementary completed/unfinished Reference Reference Reference Reference Reference
Secondary completed/unfinished −0.48 (0.634) −0.16 (0.732) −0.007 (0.981) 0.62 (0.091) −0.83 (0.068)

Higher completed/unfinished 1.47 (0.330) 0.93 (0.195) −0.24 (0.587) 0.05 (0.925) 062 (0.358)
Type of Food Service

Commercial Reference Reference Reference Reference Reference
Institutional 1.33 (0.196) 1.06 (0.031) 0.40 (0.196) 0.80 (0.030) −0.58 (0.208)

Work activity
Direct handling of food Reference Reference Reference Reference Reference

Indirect handling of food −1.10 (0.219) −0.51 (0.227) −0.59 (0.028) 0.36 (0.260) −0.25 (0.528)
No handling of food −0.06 (0.965) 1.04 (0.130) −0.33 (0.446) −0.70 (0.183) −0.07 (0.912)

Work schedule
6 × 1 days Reference Reference Reference Reference Reference
12 × 36 h −1.22 (0.470) −0.68 (0.398) −0.62 (0.223) −0.29 (0.630) 0.15 (0.840)

Use of medication
Yes Referência Referência Referência Referência Referência
No −0.09 (0.914) −0.07 (0.871) 0.58 (0.036) 0.33 (0.319) −0.66 (0.109)

BMI, kg/m2 0.06 (0.397) −0.02 (0.536) 0.01 (0.585) −0.006 (0.822) 0.07 (0.035)
Smoking

Non-smoker Referência Referência Referência Referência Referência
Smoker −3.42 (0.016) −1.04 (0.126) 0.006 (0.988) −1.09 (0.035) −1.64 (0.011)
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Table A3. Cont.

Variables General Score
β (p) *

Planning
β (p) *

Household
Organization

β (p) *

Eating Habits
β (p) *

Choice of Food
β (p) *

Alcoholic drinking
Non-drinker Referência Referência Referência Referência Referência

Drinker −3.29 (<0.001) −0.78 (0.048) −0.15 (0.545) −0.66 (0.027) −1.60 (<0.001)
Physical activity

Sedentary Referência Referência Referência Referência Referência
Active 0.09 (0.918) 0.22 (0.589) 0.01 (0.953) −0.04 (0.879) −0.10 (0.788)

Time sitting during the week −0.007 (0.022) −0.002 (0.076) −0.001 (0.161) −0.001 (0.107) −0.001 (0.300)
Time sitting at the weekend −0.002 (0.293) −0.0006 (0.551) 0.0002 (0.758) 0.0003 (0.634) −0.001 (0.097)

General quality of life 1.21 (<0.001) 0.53 (<0.001) 0.21 (0.001) 0.35 (<0.001) 0.19 (0.055)
Physical domain 0.83 (<0.001) 0.29 (0.001) 0.15 (0.004) 0.30 (<0.001) 0.14 (0.080)

Psychological domain 0.76 (<0.001) 0.35 (<0.001) 0.14 (0.009) 0.18 (0.004) 0.10 (0.189)
Social relations domain 0.21 (0.132) 0.15 (0.018) 0.06 (0.128) 0.04 (0.357) −0.001 (0.751)
Environmental domain 0.85 (<0.001) 0.40 (<0.001) 0.12 (0.017) 0.23 (<0.001) 0.15 (0.054)

Self-evaluation 0.65 (<0.001) 0.25 (<0.001) 0.10 (0.015) 0.21 (<0.001) 0.14 (0.020)

Source: elaborated by the authors. * Univariate linear regression. Values expressed in beta and p value. BMI: Body
Mass Index.

Table A4. Multiple analyses of factors associated with adherence to the Food Guide for the
Brazilian Population.

Variables General Score
β (p) *

Planning
β (p) *

Household
Organization

β (p) *

Eating Habits
β (p) *

Choice of Food
β (p) *

Sex
Female Reference Reference Reference Reference Reference
Male −1.26 (0.117) −0.84 (0.031) −0.44 (0.085) −0.31 (0.299) 0.22 (0.530)

Age, years 0.20 (<0.001) 0.03 (0.105) 0.01 (0.559) 0.01 (0.391) 0.12 (<0.001)
Education

Elementarycompleted/unfinished Reference Reference Reference Reference Reference
Secondary completed/unfinished 1.44 (0.149) 0.32 (0.511) 0.24 (0.455) 0.87 (0.020) 0.02 (0.949)

Higher completed/unfinished 3.32 (0.025) 1.23 (0.089) −0.07 (0.875) 0.42 (0.441) 1.53 (0.021)
Type of Food Service

Commercial Reference Reference Reference Reference Reference
Institutional 0.71 (0.459) 0.81 (0.085) 0.34 (0.276) 0.60 (0.095) −0.74 (0.085)

Work activity
Direct handling of food Reference Reference Reference Reference Reference

Indirect handling of food −0.55 (0.526) −0.47 (0.266) −0.57 (0.042) 0.45 (0.166) 0.09 (0.817)
No handling of food −0.16 (0.909) 0.48 (0.491) −0.26 (0.569) −0.60 (0.267) 0.17 (0.785)

Smoking
Non-smoker Reference Reference Reference Reference Reference

Smoker −2.64 (0.057) −0.90 (0.181) 0.14 (0.741) −0.76 (0.139) −1.36 (0.027)
Time sitting during the week −0.004 (0.134) −0.003 (0.037) −0.0009 (0.347) −0.001 (0.339) 0.0002 (0.826)

BMI −0.07 (0.342) −0.05 (0.176) −0.01 (0.545) −0.01 (0.622) 0.01 (0.787)
General quality of life 1.17 (<0.001) 0.53 (<0.001) 0.22 (0.001) 0.38 (<0.001) 0.13 (0.165)

Source: elaborated by the authors. * Multiple linear regression. Values expressed in beta and p value. BMI: Body
Mass Index.

References
1. Associação Brasileira da Indústria de Alimentos—ABIA. Números do Setor de Alimentos. 2021. Available online:

https://www.abia.org.br/numeros-setor (accessed on 27 June 2023).
2. Organização Internacional do Trabalho. 2020. Available online: https://www.ilo.org/wcmsp5/groups/public/{-}{-}-ed_

dialogue/{-}{-}-lab_admin/documents/publication/wcms_740304.pdf (accessed on 27 June 2023).
3. Freitas, R.S.G.; Cunha, D.T.; Stedefeldt, E. Work Conditions, Social Incorporations, and Foodborne Diseases Risk: Reflections

About the (Non)Compliance of Food Safety Practices. Risk Anal. 2020, 40, 926–938. [CrossRef] [PubMed]
4. Masse, S.V. Between psychological distress and positive mental health: The case of food service workers. Can. J. Public Health

2017, 108, e510–e515. [CrossRef] [PubMed]
5. Montzel, D.R.v.B.; Costa, B.V.d.L.; Silva, F.M. Ganho de peso por década entre trabalhadores de um hospital público: Estudo de

coorte histórica. Ciência Saúde Coletiva 2019, 24, 2453–2460. [CrossRef] [PubMed]

https://www.abia.org.br/numeros-setor
https://www.ilo.org/wcmsp5/groups/public/{-}{-}-ed_dialogue/{-}{-}-lab_admin/documents/publication/wcms_740304.pdf
https://www.ilo.org/wcmsp5/groups/public/{-}{-}-ed_dialogue/{-}{-}-lab_admin/documents/publication/wcms_740304.pdf
https://doi.org/10.1111/risa.13453
https://www.ncbi.nlm.nih.gov/pubmed/32017186
https://doi.org/10.17269/CJPH.108.6112
https://www.ncbi.nlm.nih.gov/pubmed/29356657
https://doi.org/10.1590/1413-81232018247.17272017
https://www.ncbi.nlm.nih.gov/pubmed/31340264


Int. J. Environ. Res. Public Health 2023, 20, 6765 11 of 12

6. Cáceres-Jérez, M.L.; Gamboa-Delgado, E.M.; Silva-Mora, M.L. Correlation between excess weight and food handling in food
service workers. Rev. Fac. Med. 2019, 67, 45–50. [CrossRef]

7. dos Santos, J.; Ferreira, A.A.; Meira, K.C.; Pierin, A.M.G. Excess weight in employees of food and nutrition units at a university in
São Paulo State. Einstein (São Paulo). Einstein 2013, 11, 486–491. [CrossRef]

8. Simon, M.I.S.d.S.; Garcia, C.A.; Lino, N.D.; Forte, G.C.; Fontoura, I.d.D.; de Oliveira, A.B.A. Avaliação nutricional dos profissionais
do serviço de nutrição e dietética de um hospital terciário de Porto Alegre. Cad. Saúde Coletiva 2014, 22, 69–74. [CrossRef]

9. Fideles, I.C.; Akutsu, R.d.C.C.d.A.; Costa, P.R.d.F.; Souza, J.C.; Barroso, R.d.R.F.; Botelho, R.B.A.; Han, H.; Raposo, A.; Ariza-
Montes, A.; Vega-Muñoz, A.; et al. Brazilian Food Handlers’ Years of Work in the Foodservice and Excess Weight: A Nationwide
Cross-Sectional Study. Front. Public Health 2022, 10, 869684. [CrossRef]

10. Brasil. Ministério da Saúde. Secretaria de Atenção Básica. Departamento de Atenção Básica. Guia Alimentar Para a População
Brasileira, 2nd ed.; Ministério da Saúde: Brasília, Brazil, 2014; 156p. Available online: https://bvsms.saude.gov.br/bvs/
publicacoes/guia_alimentar_populacao_brasileira_2ed.pdf (accessed on 5 July 2023).

11. Monteiro, C.A.; Cannon, G.; Moubarac, J.-C.; Martins, A.P.B.; Martins, C.A.; Garzillo, J.; Canella, D.S.; Baraldi, L.G.; Barciotte, M.;
Louzada, M.L.d.C.; et al. Dietary guidelines to nourish humanity and the planet in the twenty-first century. A blueprint from
Brazil. Public Health Nutr. 2015, 18, 2311–2322. [CrossRef]

12. Jr, D.R.J.; Tapsell, L.C. Food synergy: The key to a healthy diet. Proc. Nutr. Soc. 2013, 72, 200–206. [CrossRef]
13. Oliveira, M.S.D.S.; Silva-Amparo, L. Food-based dietary guidelines: A comparative analysis between the Dietary Guidelines for

the Brazilian Population 2006 and 2014. Public Health Nutr. 2018, 21, 210–217. [CrossRef]
14. Gabe, K.T.; Jaime, P.C. Development and testing of a scale to evaluate diet according to the recommendations of the Dietary

Guidelines for the Brazilian Population. Public Health Nutr. 2019, 22, 785–796. [CrossRef] [PubMed]
15. Gabe, K.T.; Jaime, P.C. Dietary practices in relation to the Dietary guidelines for the Brazilian population: Associated factors

among Brazilian adults, 2018. Epidemiol. Serv. Saúde 2020, 29, e2019045. [CrossRef]
16. Barbosa, B.B.; Penha, E.D.d.S.; Carioca, A.A.F. Ambiente alimentar da capital econômica do Nordeste: Disparidades sociais e

territoriais da disponibilidade dos comércios de alimentos. Rev. Nutr. 2022, 35, e210060. [CrossRef]
17. Brasil. Instituto Brasileiro de Geografia e Estatística. Censo Escolar—Sinopse: Fortaleza; IBGE: Rio de Janeiro, Brazil, 2021. Available

online: https://cidades.ibge.gov.br/brasil/ce/fortaleza/pesquisa/13/78117 (accessed on 8 September 2023).
18. Governo do Estado do Ceará. Hospitais e Unidades da Sesa. 2018. Available online: https://www.saude.ce.gov.br/2018/05/28

/hospitais-e-unidades/ (accessed on 8 September 2023).
19. Prefeitura Municipal de Fortaleza. Canal Saúde: Hospitais. 2023. Available online: https://saude.fortaleza.ce.gov.br/hospitais

(accessed on 8 September 2023).
20. Halty, L.S.; Hüttner, M.D.; Netto, I.C.D.O.; DOS Santos, V.A.; Martins, G. Análise da utilização do Questionário de Tolerância de

Fagerström (QTF) como instrumento de medida da dependência nicotínica. J. Pneumol. 2002, 28, 180–186. [CrossRef]
21. Matsudo, S.M.; Matsudo, V.K.R.; Neto, T.L.B. Atividade física e envelhecimento: Aspectos epidemiológicos. Rev. Bras. Esporte

2001, 7, 2–13. [CrossRef]
22. World Health Organization. WHO Alcohol Use Disorders Identification Test (AUDIT-C); WHO: New York, NY, USA, 1990. Available

online: http://www.hepatitis.va.gov/provider/tools/audit-c.asp (accessed on 14 June 2023).
23. World Health Organization. WHO Guidelines on Physical Activity and Sedentary Behavior. 2020. Available online:

https://apps.who.int/iris/bitstream/handle/10665/336656/9789240015128-eng.pdf (accessed on 14 June 2023).
24. Fleck, M.P.; Louzada, S.; Xavier, M.; Chachamovich, E.; Vieira, G.; Santos, L.; Pinzon, V. Aplicação da versão em português do

instrumento abreviado de avaliação da qualidade de vida “WHOQOL-bref”. Rev. Saúde Pública 2000, 34, 178–183. [CrossRef]
25. World Health Organization. Physical Status: The Use and Interpretation of Anthropometry, Report of a WHO Expert Committee; World

Health Organization: Geneva, Switzerland, 1995.
26. Govindaraju, T.; Sahle, B.W.; McCaffrey, T.A.; McNeil, J.J.; Owen, A.J. Dietary Patterns and Quality of Life in Older Adults: A

Systematic Review. Nutrients 2018, 10, 971. [CrossRef]
27. Vajdi, M.; Farhangi, M.A. A systematic review of the association between dietary patterns and health-related quality of life. Health

Qual. Life Outcomes 2020, 18, 337. [CrossRef]
28. Shariati-Bafghi, S.-E.; Rashidkhani, B.; Fadardi, J.S.; Safarian, M.; Edalatian, J.; Ranjbar, G.; Nematy, M. Dietary patterns and

health-related quality of life among Iranian adolescents. Qual. Life Res. 2022, 31, 789–802. [CrossRef]
29. Rodríguez, A.L.B.; Amarilla, N.J.D.; Rodríguez, M.M.T.; Martínez, B.E.N.; Meza-Miranda, E.R. Processed and ultra-processed

foods consumption in adults and its relationship with quality of life and quality of sleep. Rev. Nutr. 2022, 35, e220173. [CrossRef]
30. Cadenhead, J.W.; Martínez-Steele, E.; Contento, I.; Kushi, L.H.; Lee, A.R.; Nguyen, T.T.T.; Lebwohl, B.; Green, P.H.R.; Wolf, R.L.

Diet quality, ultra-processed food consumption, and quality of life in a cross-sectional cohort of adults and teens with celiac
disease. J. Hum. Nutr. Diet. 2023, 36, 1144–1158. [CrossRef]

31. da Costa, B.G.G.; Chaput, J.-P.; Lopes, M.V.V.; da Costa, R.M.; Malheiros, L.E.A.; Silva, K.S. Association between Lifestyle
Behaviors and Health-Related Quality of Life in a Sample of Brazilian Adolescents. Int. J. Environ. Res. Public Health 2020,
17, 7133. [CrossRef]

32. Alkerwi, A.; Baydarlioglu, B.; Sauvageot, N.; Stranges, S.; Lemmens, P.; Shivappa, N.; Hébert, J.R. Smoking status is inversely
associated with overall diet quality: Findings from the ORISCAV-LUX study. Clin. Nutr. 2017, 36, 1275–1282. [CrossRef] [PubMed]

https://doi.org/10.15446/revfacmed.v67n1.65818
https://doi.org/10.1590/s1679-45082013000400014
https://doi.org/10.1590/1414-462X201400010011
https://doi.org/10.3389/fpubh.2022.869684
https://bvsms.saude.gov.br/bvs/publicacoes/guia_alimentar_populacao_brasileira_2ed.pdf
https://bvsms.saude.gov.br/bvs/publicacoes/guia_alimentar_populacao_brasileira_2ed.pdf
https://doi.org/10.1017/S1368980015002165
https://doi.org/10.1017/s0029665112003011
https://doi.org/10.1017/S1368980017000428
https://doi.org/10.1017/S1368980018004123
https://www.ncbi.nlm.nih.gov/pubmed/30744711
https://doi.org/10.5123/s1679-49742020000100019
https://doi.org/10.1590/1678-9865202235e210060
https://cidades.ibge.gov.br/brasil/ce/fortaleza/pesquisa/13/78117
https://www.saude.ce.gov.br/2018/05/28/hospitais-e-unidades/
https://www.saude.ce.gov.br/2018/05/28/hospitais-e-unidades/
https://saude.fortaleza.ce.gov.br/hospitais
https://doi.org/10.1590/S0102-35862002000400002
https://doi.org/10.1590/S1517-86922001000100002
http://www.hepatitis.va.gov/provider/tools/audit-c.asp
https://apps.who.int/iris/bitstream/handle/10665/336656/9789240015128-eng.pdf
https://doi.org/10.1590/S0034-89102000000200012
https://doi.org/10.3390/nu10080971
https://doi.org/10.1186/s12955-020-01581-z
https://doi.org/10.1007/s11136-021-02942-x
https://doi.org/10.1590/1678-9865202235e220173
https://doi.org/10.1111/jhn.13137
https://doi.org/10.3390/ijerph17197133
https://doi.org/10.1016/j.clnu.2016.08.013
https://www.ncbi.nlm.nih.gov/pubmed/27595637


Int. J. Environ. Res. Public Health 2023, 20, 6765 12 of 12

33. Rodríguez-Muñoz, P.M.; Carmona-Torres, J.M.; Rodríguez-Borrego, M.A. Influencia del consumo de tabaco y alcohol, hábitos
alimenticios y actividad física en estudiantes de enfermería. Rev. Lat.-Am. Enferm. 2020, 28, e3230. [CrossRef] [PubMed]

34. Masood, S.; Cappelli, C.; Li, Y.; Tanenbaum, H.; Chou, C.-P.; Spruijt-Metz, D.; Palmer, P.H.; Johnson, C.A.; Xie, B. Cigarette
smoking is associated with unhealthy patterns of food consumption, physical activity, sleep impairment, and alcohol drinking in
Chinese male adults. Int. J. Public Health 2015, 60, 891–899. [CrossRef] [PubMed]

35. Ducrot, P.; Méjean, C.; Aroumougame, V.; Ibanez, G.; Allès, B.; Kesse-Guyot, E.; Hercberg, S.; Péneau, S. Meal planning is
associated with food variety, diet quality and body weight status in a large sample of French adults. Int. J. Behav. Nutr. Phys. Act.
2017, 14, 12. [CrossRef]

36. Olfat, M.; Laraia, B.A.; Aswani, A.J. Association of Funding and Meal Preparation Time With Nutritional Quality of Meals of
Supplemental Nutritional Assistance Program Recipients. JAMA Netw. Open 2021, 4, e2114701. [CrossRef]

37. Smaira, F.I.; Mazzolani, B.C.; Esteves, G.P.; André, H.C.S.; Amarante, M.C.; Castanho, D.F.; de Campos, K.J.; Benatti, F.B.; Pinto,
A.J.; Roschel, H.; et al. Poor Eating Habits and Selected Determinants of Food Choice Were Associated With Ultraprocessed Food
Consumption in Brazilian Women During the COVID-19 Pandemic. Front. Nutr. 2021, 8, 672372. [CrossRef]

38. Lanuza, F.; Morales, G.; Hidalgo-Rasmussen, C.; Balboa-Castillo, T.; Ortiz, M.S.; Belmar, C.; Muñoz, S. Association between eating
habits and quality of life among Chilean university students. J. Am. Coll. Health 2020, 70, 280–286. [CrossRef]

39. Scander, H.; Yngve, A.; Wiklund, M.L. Assessing Commensality in Research. Int. J. Environ. Res. Public Health 2021, 18, 2632.
[CrossRef]

40. Holm, L.; Lund, T.B.; Niva, M. Eating practices and diet quality: A population study of four Nordic countries. Eur. J. Clin. Nutr.
2015, 69, 791–798. [CrossRef] [PubMed]

41. Costa, B.V.d.L.; Horta, P.M.; Ramos, S.A. Insegurança alimentar e excesso de peso entre trabalhadores de restaurantes populares.
Rev. Nutr. 2019, 32, e180128. [CrossRef]

42. Ferreira, J.d.S.; Araújo, M.d.P.N.; Botelho, R.B.A.; Zandonadi, R.P.; Nakano, E.Y.; Raposo, A.; Han, H.; Muñoz, M.A.; Ariza-Montes,
A.; Akutsu, R.d.C.C.d.A. A Study on Perception and Exposure to Occupational Risks at Public School Food Services in Bahia,
Brazil. Front. Public Health 2022, 10, 891591. [CrossRef] [PubMed]

43. Brasil. Ministério da Saúde. Secretaria de Vigilância em Saúde. Departamento de Análise em Saúde e Vigilância de
Doenças Não Transmissíveis. Vigitel Brasil 2021: Vigilância de Fatores de Risco E Proteção Para Doenças Crônicas Por Inquérito
Telefônico: Estimativas Sobre Frequência E Distribuição Sociodemográfica de Fatores de Risco E Proteção Para Doenças Crônicas
Nas Capitais Dos 26 Estados Brasileiros E No Distrito Federal Em 2021; Ministério da Saúde: Brasília, Brazil, 2021. Available
online: https://www.gov.br/saude/pt-br/centrais-de-conteudo/publicacoes/svsa/vigitel/vigitel-brasil-2021-estimativas-sobre-
frequencia-e-distribuicao-sociodemografica-de-fatores-de-risco-e-protecao-para-doencas-cronicas (accessed on 8 September 2023).

44. Konsor, M.; Schneider, K.L.; Appelhans, B.M. Associations Between Weight Loss Attempts, Food Planning, and the Home Food
Environment. J. Nutr. Educ. Behav. 2021, 53, 36–42. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.1590/1518-8345.3198.3230
https://www.ncbi.nlm.nih.gov/pubmed/32022150
https://doi.org/10.1007/s00038-015-0730-7
https://www.ncbi.nlm.nih.gov/pubmed/26321106
https://doi.org/10.1186/s12966-017-0461-7
https://doi.org/10.1001/jamanetworkopen.2021.14701
https://doi.org/10.3389/fnut.2021.672372
https://doi.org/10.1080/07448481.2020.1741593
https://doi.org/10.3390/ijerph18052632
https://doi.org/10.1038/ejcn.2015.61
https://www.ncbi.nlm.nih.gov/pubmed/25920426
https://doi.org/10.1590/1678-9865201932e180128
https://doi.org/10.3389/fpubh.2022.891591
https://www.ncbi.nlm.nih.gov/pubmed/35757643
https://www.gov.br/saude/pt-br/centrais-de-conteudo/publicacoes/svsa/vigitel/vigitel-brasil-2021-estimativas-sobre-frequencia-e-distribuicao-sociodemografica-de-fatores-de-risco-e-protecao-para-doencas-cronicas
https://www.gov.br/saude/pt-br/centrais-de-conteudo/publicacoes/svsa/vigitel/vigitel-brasil-2021-estimativas-sobre-frequencia-e-distribuicao-sociodemografica-de-fatores-de-risco-e-protecao-para-doencas-cronicas
https://doi.org/10.1016/j.jneb.2020.09.001

	Introduction 
	Materials and Methods 
	Study Design and Subjects 
	Variables 
	Statistics 
	Ethical Aspects 

	Results 
	Discussion 
	Conclusions 
	Appendix A
	References

