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Abstract

Background

The consumption of ultra-processed foods may be associated with the development of
chronic diseases, both in adults and in children/adolescents. This consumption is growing
worldwide, especially in low and middle-income countries. Nevertheless, its magnitude in
small, poor cities from the countryside is not well characterized, especially in adolescents.
This study aimed to assess the consumption of minimally processed, processed and ultra-
processed foods by adolescents from a poor Brazilian city and to determine if it was associ-
ated with excess weight, high waist circumference and high blood pressure.

Methods

Cross-sectional study, conducted at a public federal school that offers technical education
together with high school, located in the city of Murici. Adolescents of both sexes and aged
between 14—19 years old were included. Anthropometric characteristics (weight, height,
waist circumference), blood pressure, and dietary intake data were assessed. Associations
were calculated using Poisson regression models, adjusted by sex and age.

Results

At total, 249 adolescents were included, being 55.8% girls, with a mean age of 16 years-
old. The consumption of minimally processed foods was inversely associated with excess
weight (Adjusted Prevalence Ratio: 0.61, 95% Confidence Interval: [0.39-0.96], P = 0.03).
Although the consumption of ultra-processed foods was not associated with excess weight,
high blood pressure and high waist circumference, 46.2% of the sample reported eating
these products more than weekly.
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Conclusion

Consumption of minimally processed food is inversely associated with excess weight in ado-
lescents. Investments in nutritional education aiming the prevention of chronic diseases
associated with the consumption of these foods are necessary.

Introduction

Currently there are different classification of foodstuffs based on the extent, nature and pur-
pose of food processing [1, 2]. Monteiro et al. [2], proposed a division of foodstuffs into three
groups. The first group classification, foods that are either fresh or minimally processed,
includes unprocessed and minimally processed foods, whose the purpose is preserving them
and the minimal processes are mostly physical; Processed foods, that its composition went
through important modifications, such as the addition of substances, substances extracted and
purified from unprocessed or minimally processed foods. In turn, ultra-processed foods are
formulated almost entirely by processed ingredients and with a minimum of fresh ingredients
and result from the processing of several foodstuffs, including ingredients from processed and
minimally processed foods. This food products that are ready to eat or similar [2, 3]. The Food
Guide for the Brazilian population is based in this classification proposed [4].

Because of its characteristics, such as high energy density, high content of fat and sugar and
a strong presence of sodium, the consumption of these foods may be involved in the develop-
ment of chronic diseases, both in adults and in children/adolescents [3, 5, 6]. There is some
evidence linking the consumption of ultra-processed food to diseases, for example, Tavares
et al. [7] showed that the prevalence of metabolic syndrome in a group of Brazilian adolescents
was associated with the consumption of ultra-processed foods and Rauber et al. [8] showed
that ultra-processed food consumption altered lipoprotein profiles in children. In addition,
Louzada et al [9] demonstrated that the consumption of ultra-processed foods was positively
associated with obesity in Brazilian adolescents and adults. Nevertheless, these studies did not
specifically investigate the consumption of ultra-processed foods and its association with car-
diovascular risk factors in low-income adolescents.

According to Stuckler et al. [10] the economic growth of a country seems to be closely
related to the consumption of ultra-processed foods. However, currently, the growth rate
of consumption of these foods is faster in low and middle-income countries, while in high-
income countries it seems to be saturated. On the other hand, it is not surprising that urbani-
zation is not the main contributing factor to the consumption of processed foods. This is prob-
ably because transnational corporations have invested severely over decades in the penetration
of its products in rural areas [10].

The state of Alagoas is among the poorest of Brazil and Murici city is located in its country-
side. According to official data of the Brazilian Institute of Geography and Statistics (IBGE, in
Portuguese), there are about 26,710 inhabitants in Murici and the city’s Human Development
Index was 0.527 in 2010, considered as low. In addition, the average monthly income of rural
and urban households are about $265 and $321 dollars, respectively. The Gross Domestic
Product of the city was about $ 2.037,00, in 2013 and 65% of the city’s households are benefi-
ciaries of “Programa Bolsa Familia”, a conditional cash transfer program from the federal gov-
ernment [11].

Therefore, the objective of the present study was to assess the consumption of minimally
processed, processed and ultra-processed foods by adolescents from the Instituto Federal de
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Alagoas (IFAL)—Murici, and to determine if the intake was associated with the presence of
excess weight, high waist circumference, and high blood pressure.

Methods

This manuscript is reported according to the Strengthening the Reporting of Observational
studies in Epidemiology (STROBE) guidelines.

Ethical aspects

This study and the consent procedure were approved by the Ethics Committee in Research of
the Centro Universitario de Macei6 under protocol number 1588/12 in accordance with the
principles expressed in the Declaration of Helsinki. All parents and/or legal responsible of the
participants provided their written consent and all adolescents assented to participate.

Sample and study design

This cross-sectional study included all students with regular attendance, of both sexes and
aged between 14-19 years old, of the IFAL—Murici, Alagoas, Brazil. The adolescents were
classified according to the parameters of the World Helth Organization (WHO) [12], which
considers adolescents, young people in the age range of 10-19 years old. Pregnant or lactant
girls were not included.

Local

The state of Alagoas is among the poorest of Brazil and Murici city is located in the countryside
of Alagoas. IFAL is a public federal school that offers technical education together with high
school and it is located in 15 cities of Alagoas state, including Murici city.

Anthropometric evaluation and blood pressure measurement

The measurement of anthropometric data followed the recommendations of Lohman et al.
[13]. Body weight was measured using a calibrated portable digital scale, with a maximum
capacity of 200 kg and 0.1-kg precision (110 CH; Welmy, Sdo Paulo, Brazil). Height was mea-
sured using a wall stadiometer with a maximum capacity of 2,000 mm in 1-mm increments.
The current nutritional status of the adolescents was obtained using the Z-score of the body
mass index (BMI) for age, according to Onis et al.[14], where BMI-for-age greater than +1
standard deviation are classified as excess weight. Excess weight was considered a marker of
cardiovascular risk, in the present study.

Measurements of waist circumference were collected using a tape measure with the adoles-
cents standing still. Waist circumference was obtained at the midpoint of the distance between
the last rib and the anterior superior iliac spine, according to WHO recommendations [15].
The cutoff points used to classify waist circumference were those suggested by Taylor et al.
[16], which varies according to the age and sex of the adolescents. These cutoff points showed
a high sensitivity and specificity to identify high trunk fat mass, a proxy of cardiovascular risk.
Blood pressure was measured using calibrated monitors against mercury manometers (Model
HEM-7113, Omron, Osaka, Japan). Three measurements for each adolescent, with intervals of
five minutes between measurements, were conducted. High blood pressure, considered in the
present study a surrogate marker of cardiovascular risk, was classified according to the Ameri-
can Academy of Pediatrics [17].
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Dietary intake data

Dietary intake was assessed using a validated Food Frequency Questionnaire (FFQ) [18], with
slight modifications. This questionnaire asked the consumption frequency of 84 different
foods. The consumption frequency ranged from less than one time per month (coded as 0) to
more than one time per day (coded as 7). In addition, the 84 foods were divided into three sub-
groups: minimally processed foods, processed foods, and ultra-processed foods, according to
the Brazilian Food Guide [4]. A trained individual applied the questionnaires and performed
the coding and analysis of dietary assessments.

Statistical analyses

Data are presented as absolute and relative frequencies. To assess the association between the
consumption frequency of minimally processed, processed and ultra-processed foods and the
variables that indicate cardiovascular risk factors, Poisson regression models with robust devi-
ance estimation were built. In these models, prevalence ratios were calculated, adjusted for sex
and age. To explore the association between ultra-processed food consumption and cardiovas-
cular risk factors, multivariate Poisson regression analysis were conducted using as covariate
each food one at a time, adjusting by age and sex, with the cardiovascular risk factors as
outcomes.

Results

At total, 249 adolescents were investigated. The characteristics of the sample and the most
commonly reported foods are presented in Tables 1 and 2, respectively.

The mean age of the sample was 16 years and 139 individuals (55.8%) were female. The
prevalence of excess weight was 24.1%. Also, 15.3% and 14.5% of the adolescents showed car-
diovascular risk according to waist circumference, and blood pressure classification, respec-
tively. Although 46.2% of the adolescents reported more than weekly consumption of ultra-
processed foods, there were no significant associations of these variables with the consumption
of ultra-processed foods (Table 3). On the other hand, 56.6% of the adolescents reported more
than weekly consumption of minimally processed foods, which was higher among eutrophic
adolescents than in adolescents with excess weight (Adjusted Prevalence Ratio: 0.61, 95% Con-
fidence Interval: [0.39-0.96], P = 0.03) (Table 3).

When the association between ultra-processed foods consumption and cardiovascular
risk factors were further explored, using each food one at a time in the regression models,
sausage was the only food that the consumption was positively associated with any of the car-
diovascular risk factor studied. Sausage consumption was positively associated with the preva-
lence of excess weight (Adjusted Prevalence Ratio: 1.13, 95% Confidence Interval: [1.01-1.26],
P =0.03).

Discussion

The consumption of traditional foods apparently still seems to be a positive aspect in the stud-
ied adolescents, consistent with the poor, small town characteristics of where they live. The
study by Louzada et al. [9], who studied the consumption of ultra-processed foods and obesity
in Brazilian adolescents and adults, found that the amount of consumption (in % of total
energy intake) of minimally processed foods was 68.6%, twice that of ultra-processed foods, in
individuals older than 10 years of age. The consumption of minimally processed foods was
inversely associated with overweight in the studied adolescents. A similar study showed that
the consumption of processed foods was inversely associated with weight gain [19].
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Table 1. Characteristics of the included adolescents (n = 249).

Characteristic Frequency %
Age

14—-16 years 144 57.8

17—-18 years 105 42.2
Sex

Male 110 442

Female 139 55.8
Height for age

Normal (Z-score > -2) 242 97.2

Short stature (Z-score < -2) 7 2.8
Body mass index for age

Underweight (Z-score < -2) 8 3.2

Normal (-2 < Z-score < +1) 181 72.7

Excess weight (Z-score > +1) 60 241
Waist Circumference

Normal 211 84.7

Cardiovascular risk 38 15.3
Blood Pressure

Normal 213 85.5

High 36 14.5
Intake of minimally processed foods

Less than weekly (Median score < 3) 108 43.4

Weekly or more (Median score > 3) 141 56.6
Intake of processed foods

Less than weekly (Median score < 3) 154 61.8

Weekly or more (Median score > 3) 95 38.1
Intake of ultra-processed foods

Less than weekly (Median score < 3) 134 53.8

Weekly or more (Median score > 3) 115 46.2

https://doi.org/10.1371/journal.pone.0188401.t001

The consumption of ultra-processed foods was not associated with excess weight and car-
diovascular risk markers in the present study. Nevertheless, sausage consumption was posi-
tively associated with excess weight. The classification of foods proposed by the Food Guide
for the Brazilian Population [4], which was used in the present study, includes a wide range of
foods in the ultra-processed category. For example, foods such as white bread and yogurt with
sugar are included in the same category of soft drinks, confectionery and sausage. Hence, it is
possible that due to this variety of foods included in the ultra-processed category, we were not
able to find significant associations between the whole category and the cardiovascular risk fac-
tors. However, when sausage, a food which processing level is notably high, the association
was found.

Although the consumption of ultra-processed foods was not associated with excess weight
and cardiovascular risk markers in this study, it was high among all adolescents, apparently
overcoming the financial constraints of a very poor city. It denotes the need of investments in
nutritional education aiming the prevention of chronic diseases associated with the consump-
tion of these foods. It also highlights the need to strengthen the traditional eating habits of this
population. The present study has some limitations. First, the semi-quantitative FFQ was used
to assess dietary intake, which prevents from undertaking more accurate analyses. Neverthe-
less, it was used a validated FFQ that was applied by a single trained individual, which decrease
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Table 2. Foods reported in the food frequency questionnaire.

Food Median* Interquartile Range
Minimally processed
Milk 3,0 2,0
Coffee 4,0 6,0
Tea 0,0 3,0
Polished rice 5,0 1,0
Brown rice 0,0 1,0
Couscous, tapioca 4,0 2,0
Bean 5,0 1,0
Chickpeas/ soybeans 0,0 2,0
Egg 3,0 1,5
Bovine offal 0,0 2,0
Beef 3,0 4,0
Pork 1,0 3,0
Chicken offal 0,0 3,0
Chicken 3,0 2,0
Fish and sea food 2,0 3,0
Soup 2,0 2,0
Lettuce 3,0 5,0
Carrot 2,0 4,0
Cabbage, chard, cauliflower 0,0 3,0
Tomato 3,0 5,0
eggplant, beet, chayote, cucumber zucchini 0,0 3,0
Pumpkin 0,0 3,0
Orange 3,0 25
Banana 3,0 3,0
Apple, pear 3,0 3,5
Papaya 2,0 3,0
Melon, watermelon 2,0 2,0
Pineapple 2,0 3,0
Mango 2,0 2,0
Guava 3,0 2,0
Grape 2,0 2,0
Peanuts, nuts, walnuts 0,0 3,0
Natural juice 4,0 3,0
Processed
Mozzarella, parmesan, provolone Cheese 3,0 2,0
Ricotta cheese 0,0 0,5
Integral bread 3,0 5,0
Butter/ margarine 5,0 3,0
Jelly 0,0 1,0
Jerked beef 3,0 3,0
Olive oil 0,0 3,0
Added-salt in salad 3,0 5,0
Added-sugar in meal 0,0 5,0
Added-sugar in drinks 3,0 5,0
Ultra-processed
Yogurt with sugar 3,0 1,0
(Continued)
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Table 2. (Continued)

Food Median* Interquartile Range
White Bread 5,0 3,0
Cookie 3,0 3,0
Wafer 3,0 4,0
Cake 3,0 2,0
Corn flakes 0,0 3,0
Cream cheese 2,0 3,0
Mayonnaise 1,0 3,0
Chocolate milk 3,0 3,0
French fries, fried cassava 3,0 1,0
Cassava flour 3,0 3,0
Hamburger in the meal 0,0 3,0
Hamburger at the lunch 2,0 3,0
Sausage in the meal 3,0 3,0
Sausage at the lunch 0,0 3,0
Pork sausage 0,0 3,0
Steak, sausage or chicken meatball 0,0 3,0
Ham 3,0 2,0
Mortadella 3,0 3,0
Salami 2,0 3,0
Turkey breast 0,0 2,0
Pasta, lasagne, gnocchi 3,0 1,5
Fried snacks 3,0 3,0
Roasted snacks 2,0 3,0
Pizza 2,0 2,0
Crackers 3,0 2,0
Popcorn 3,0 2,0
Industrialized juice 0,0 3,0
Instant juice 2,0 3,0
Soft drink 3,0 3,0
Candies, lollipops, chewing gum 3,0 3,5
Chantilly, milk cream, canned milk 2,0 3,0
Chocolate 3,0 1,0
Pies, puddings, mousses 2,0 3,0
Ice cream, milkshake 2,0 1,0

*Median calculated from the scale ranging (0—does not consume; 1 -consumed less than monthly; 2—
consumed 1-3 times per month; 3—consumed 1-3 times in the week or 4-10 times per month; 4—
consumed 4-6 times in the week; 5—one times a day or 7 times a week; 6—more than once a day)

https://doi.org/10.1371/journal.pone.0188401.t002

the bias potential of the data. Second, no physical activity data was assessed in the present sam-
ple. Since it is usual that low-income communities present high exercise physical activity levels,

this factor might have attenuated the association between consumption of ultra-processed
foods and cardiovascular risk factors.

In conclusion, the consumption of minimally processed food is inversely associated with
excess weight in adolescents living in an underdeveloped city. Investments in nutritional edu-
cation aiming the prevention of chronic diseases associated with the consumption of these

foods are necessary.
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Table 3. Association between frequency of food intake (less than weekly or weekly or more) for each type (ultra-processed or minimally pro-
cessed) and variables indicating cardiovascular risk (n = 249).

Food intake Risk factor PR’ 95% CI P-value
Min. processed BMI-for-age
No excess weight (n = 189) Excess weight (n = 60)
N % N %
Less than weekly 75 39.7 33 55.0 1 - -
Weekly or more 114 60.3 27 45.0 0.61 0.39-0.96 0.03
Waist circumference
Normal (n=211) High (n = 38)
N % N %
Less than weekly 90 42.7 18 47.4 1 - -
Weekly or more 121 57.3 20 52.6 0.90 0.51-1.60 0.73
Blood pressure
Normal (n =213) High (n = 36)
N % N %
Less than weekly 96 451 12 33.3 1 - -
Weekly or more 117 54.9 24 66.7 1.67 0.89-3.15 0.11
Processed BMi-for-age
No excess weight (n = 189) Excess weight (n = 60)
N % N %
Less than weekly 113 59.8 41 68.3 1 - -
Weekly or more 76 40.2 19 31.7 0.74 0.46-1.21 0.24
Waist circumference
Normal (n=211) High (n = 38)
N % N %
Less than weekly 135 64.0 19 50.0 1 - -
Weekly or more 76 36.0 19 50.0 1.63 0.92-2.89 0.09
Blood pressure
Normal (n =213) High (n = 36)
N % N Y%
Less than weekly 132 62.0 22 61.1 1
Weekly or more 81 38.0 14 38.9 1.03 0.56-1.90 0.91
Ultra-processed BMI-for-age
No excess weight (n = 189) Excess weight (n = 60)
N % N %
Less than weekly 98 51.98 36 60.0 1 - -
Weekly or more 91 48.1 24 40.0 0.76 0.47-1.22 0.25
Waist circumference
Normal (n=211) High (n = 38)
N % N %
Less than weekly 112 53.1 22 57.9 1 - -
Weekly or more 99 46.9 16 42.1 0.94 0.51-1.72 0.85
Blood pressure
Normal (n =213) High (n = 36)
N % N %
Less than weekly 117 54.9 17 47.2 1 - -
Weekly or more 96 45.1 19 52.1 1.55 0.83-2.91 0.16

"Prevalence ratio, calculated through a Poisson regression model adjusted by age and sex

https://doi.org/10.1371/journal.pone.0188401.t003

PLOS ONE | https://doi.org/10.1371/journal.pone.0188401 November 30, 2017 8/10


https://doi.org/10.1371/journal.pone.0188401.t003
https://doi.org/10.1371/journal.pone.0188401

@° PLOS | ONE

Minimally processed food is inversely associated with excess weight in adolescents of an underdeveloped city

Supporting information

S1 File. Data set.
(XLSX)

Acknowledgments
The authors acknowledge the PAPPE program of PRPI-IFAL.

Author Contributions

Conceptualization: Ingrid Sofia Vieira de Melo, Clara Andrezza Crisdstomo Bezerra Costa,
Jodo Victor Laurindo dos Santos, Nassib Bezerra Bueno.

Data curation: Ingrid Sofia Vieira de Melo, Clara Andrezza Criséstomo Bezerra Costa, Jodo
Victor Laurindo dos Santos, Aldenir Feitosa dos Santos, Telma Maria de Menezes Toledo
Floréncio, Nassib Bezerra Bueno.

Formal analysis: Ingrid Sofia Vieira de Melo, Clara Andrezza Crisostomo Bezerra Costa, Joao
Victor Laurindo dos Santos, Aldenir Feitosa dos Santos, Telma Maria de Menezes Toledo
Floréncio, Nassib Bezerra Bueno.

Investigation: Ingrid Sofia Vieira de Melo, Clara Andrezza Criséstomo Bezerra Costa, Jodo
Victor Laurindo dos Santos, Nassib Bezerra Bueno.

Methodology: Ingrid Sofia Vieira de Melo, Clara Andrezza Crisostomo Bezerra Costa, Jodo
Victor Laurindo dos Santos, Aldenir Feitosa dos Santos, Nassib Bezerra Bueno.

Supervision: Ingrid Sofia Vieira de Melo.

Writing - original draft: Ingrid Sofia Vieira de Melo, Clara Andrezza Crisdstomo Bezerra
Costa, Jodo Victor Laurindo dos Santos, Aldenir Feitosa dos Santos, Telma Maria de
Menezes Toledo Floréncio, Nassib Bezerra Bueno.

Writing - review & editing: Ingrid Sofia Vieira de Melo, Aldenir Feitosa dos Santos, Telma
Maria de Menezes Toledo Floréncio, Nassib Bezerra Bueno.

References

1. Pan American Health Organization. Ultra-processed food and drink products in Latin America: trends,
impact on obesity, policy implications. Washington (DC): Pan American Health Organization; 2015.

2. Monteiro CA, Levy RB, Claro RM, Castro IRR, Cannon G. A new classification of foods based on the
extent and purpose of their processing. Cad Saude Publica. 2010; 26: 20392049 PMID: 21180977

3. Monteiro CA, Cannon G, Levy RB, Claro R, Moubara JC, Martins AP, et al. The food system. Ultra-pro-
cessing. The big issue for nutrition, disease, health, well-being. World Nutr. 2012; 3: 527-569.

4. Brazil. Ministry of Health of Brazil. Dietary Guidelines for the Brazilian population. Brasilia: Ministry of
Health of Brazil; 2014.

5. Monteiro CA, Levy RB, Claro RM, de Castro IRR, Cannon G. Increasing consumption of ultra-pro-
cessed foods and likely impact on human health: evidence from Brazil. Public Health Nutr. 2011; 14: 5—
13. https://doi.org/10.1017/S1368980010003241 PMID: 21211100

6. Moubarac JC, Martins AP, Claro RM, Levy RB, Cannon G, Monteiro CA. Consumption of ultra-pro-
cessed foods and likely impact on human health. Evidence from Canada. Public Health Nutr. 2013; 16:
2240-2248. https://doi.org/10.1017/S1368980012005009 PMID: 23171687

7. TavaresLF, Fonseca SC, Rosa MLG, Yokoo EM. Relationship between ultra-processed foods and met-
abolic syndrome in adolescents from a Brazilian Family Doctor Program. Public Health Nutr. 2012; 15:
82-87. https://doi.org/10.1017/S1368980011001571 PMID: 21752314

PLOS ONE | https://doi.org/10.1371/journal.pone.0188401 November 30, 2017 9/10


http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0188401.s001
http://www.ncbi.nlm.nih.gov/pubmed/21180977
https://doi.org/10.1017/S1368980010003241
http://www.ncbi.nlm.nih.gov/pubmed/21211100
https://doi.org/10.1017/S1368980012005009
http://www.ncbi.nlm.nih.gov/pubmed/23171687
https://doi.org/10.1017/S1368980011001571
http://www.ncbi.nlm.nih.gov/pubmed/21752314
https://doi.org/10.1371/journal.pone.0188401

o @
@ : PLOS | ONE Minimally processed food is inversely associated with excess weight in adolescents of an underdeveloped city

10.

11.

12

13.

14.

15.

16.

17.

18.

19.

Rauber F, Campagnolo P, Hoffman D, Vitolo M. Consumption of ultra-processed food products and its
effects on children’s lipid profiles: a longitudinal study. Nutr Metab Cardiovasc Dis. 2015; 25: 116-22.
https://doi.org/10.1016/j.numecd.2014.08.001 PMID: 25240690

Louzada MLC, Baraldi LG, Steele EM, Martins APB, Canella DS, Moubarac JC, et al. Consumption of
ultra-processed foods and obesity in Brazilian adolescents and adults. Prev Med. 2015; 81: 9-15
https://doi.org/10.1016/j.ypmed.2015.07.018 PMID: 26231112

Stuckler D, McKee M, Ebrahim S, Basu S. Manufacturing epidemics: the role of global producers in
increased consumption of unhealthy commodities including processed foods, alcohol, and tobacco.
PLoS Med. 2012; 9: e1001235. https://doi.org/10.1371/journal.pmed.1001235 PMID: 22745605

Instituto Brasileiro de Geografia e Estatistica—IBGE. Atlas do censo demogréafico 2010. Rio de
Janeiro: IBGE; 2011.

World of Health Organization—WHO. Child growth standard: methods and Development. Geneva:
World of Health Organization; 2006.

Lohman TJ, Roache AF, Martorell R. Anthropometric standardization reference manual. Med Sci Sports
Exerc. 1992; 24: 952.

Onis MD, Onyango AW, Borghi E, Siyam A, Nishida C, Siekmann J. Development of a WHO growth ref-
erence for school-aged children and adolescents. Bull World Health Organ. 2007; 85: 660—667. https://
doi.org/10.2471/BLT.07.043497 PMID: 18026621

World Health Organization—WHO. Obesity: preventing and managing the global epidemic. Geneva:
World Health Organization; 2000.

Taylor RW, Jones IE, Williams SM, Goulding A. Evaluation of waist circumference, waist-to-hip ratio,
and the conicity index as screening tools for high trunk fat mass, as measured by dual-energy X-ray
absorptiometry, in children aged 3—19 y. Am J Clin Nutr. 2000; 72: 490—495. PMID: 10919946

American Academy of Pediatrics. National High Blood Pressure Education Program Working Group on
High Blood Pressure in Children and Adolescents. Pediatrics. 2000; 114(Suppl 2): iv—iv.

Voci SM, Slater B, Silva MV, Marchioni DML, Latorre MDRO. Estudo de calibragéo do Questionario de
Frequéncia Alimentar para Adolescentes (QFAA). Cien Saude Colet. 2011; 16: 2335-2343.

Mozaffarian D, Hao T, Rimm EB. Changes in diet and lifestyle and long-term weight gain in women
and men. N. Engl. J. Med. 2011; 364: 2392—-2404. https://doi.org/10.1056/NEJMoa1014296 PMID:
21696306

PLOS ONE | https://doi.org/10.1371/journal.pone.0188401 November 30, 2017 10/10


https://doi.org/10.1016/j.numecd.2014.08.001
http://www.ncbi.nlm.nih.gov/pubmed/25240690
https://doi.org/10.1016/j.ypmed.2015.07.018
http://www.ncbi.nlm.nih.gov/pubmed/26231112
https://doi.org/10.1371/journal.pmed.1001235
http://www.ncbi.nlm.nih.gov/pubmed/22745605
https://doi.org/10.2471/BLT.07.043497
https://doi.org/10.2471/BLT.07.043497
http://www.ncbi.nlm.nih.gov/pubmed/18026621
http://www.ncbi.nlm.nih.gov/pubmed/10919946
https://doi.org/10.1056/NEJMoa1014296
http://www.ncbi.nlm.nih.gov/pubmed/21696306
https://doi.org/10.1371/journal.pone.0188401

