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Introduction
The current nutritional issue with the greatest ascent is obesity, 

taking a hold of individuals of different ages, genders or social classes.1 
The prevalence of obesity began to increase in the eighties, being 
gradual in developed countries with high income and subsequently, 
a sharp increase reached low income countries, which is the case of 
Brazil, occupying the third place in absolute numbers of obese people 
in the last thirty years ( 20 million), behind China (42 million) and 
the U.S.A. ( 56 million).1 Furthermore, in relation to obesity, we 
emphasize the increase of central obesity, characterized by an increase 
in waist circumference due to the preferential storage of body fat in 
the abdomen is associated to an increase in the risk of developing 
hypertension, dyslipidemia and diabetes, resulting in an increase in 
morbidity and mortality from metabolic and cardiovascular diseases.1,2

The increase in obesity has been associated to insufficient 
consumption of nutrients,3 despite the fact that this role has not yet 
been clarified in literature.4 Changes in dietary patterns5 and countless 
discussions approach dietary issues, whereby the low dietary quality 
as well as the decrease in the consumption of micronutrients is 

pointed out as one of the main causes of this scenario.2 Inadequate 
consumption of fruit, greens and vegetables has been confirmed in 
some studies5 and for this reason a deficiency of nutrients reaches 
around 2 billion people worldwide. Thus, as in other countries of 
average income, in Brazil, obesity coexists in parallel with nutrient 
deficiency with normally varies between 40-100%.6,7 Nevertheless, 
presently, we emphasize that the evaluation of the consumption of 
micronutrients and mainly in obese women has not been sufficient, 
despite this deficiency being one of the main risk factors for the 
development of non-communicable diseases.8 In view of the magnitude 
of the problem and in the face of the lack of information, mainly in 
the city of Salvador, the objective of this research was to estimate the 
consumption and prevalence of inadequate intake of micronutrients 
among women with central obesity in the socioeconomic classes 
C/D/E vs. A/B.

Materials and methods
An exploratory, cross-sectional and analytical study, with 

comparison groups, where the sample comprised women with 
central obesity (WC>84cm)9 of ages over 19 years. The women of 
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Abstract

Objective: To estimate the consumption and prevalence of inadequate intake of 
micronutrients among women with central obesity of socioeconomic classes C/D/E 
versus A/B. 

Method: A cross-sectional study in which a structured questionnaire was answered 
containing socioeconomic data. The weight and waist circumference (WC) was 
measured and dietary intake assessed (24hR) in relation to habitual consumption 
(vitamins A, D,C, calcium and sodium). Dietary analyses were performed using the 
Nutwin software and statistical analysis on the SPSS 23.0. 

Results: There were 79 women with central obesity evaluated in each group (C/D/E 
vs. A/B), average age of 51.2±(12.2) vs. 49(14.4) years, WC 100.26 ± 11.34 vs. 98.2 
±9.8 cm. With reference to the consumption of nutrients calcium reached 100% of 
inadequacy for the total sample, independently of the socioeconomic class. When 
comparing prevalence of inadequacy among the groups, for women of classes C/D/E 
vs. A/B, emphasis is given to vitamin D (82.4 vs. 57.8), vitamin A (66.2% vs. 31.8%) 
and vitamin C (76.14% vs. 34.48%) (p<0.001). We highlight the excessive consumption 
of sodium in both groups, although in class C/D/E, the consumption was higher, 
84.09% vs. 32.4% in class A/B (p<0.001). In essence, there is a higher prevalence of 
inadequate consumption in class C/D/E for vitamins A, D and C (p<0.001). 

Conclusion: the results of this research clearly demonstrate the high prevalence of 
inadequacy of nutrients, in both groups, nevertheless, the markedly inadequacy in 
class C/D/E emphasize the distinction in the dietary pattern between the groups.
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socioeconomic class C/D/E were participants of the PEPE Project 
(Research Project with Overweight Patients) at the Outpatient 
Teaching Clinic of Escola Bahiana de Medicina (EBMSP), attending 
to patients of the Public Health System (SUS) and the women 
of socioeconomic class A/B were attended at a Private Clinic, in 
Salvador. Income was classified as follows: class E (up to 2 minimum 
wages), class D (2 to 4 minimum wages), class C (4 to 10 minimum 
wages), class B (10 to 20 minimum wages) and class A (over 20 
minimum wages), in accordance with the classification criteria of the 
IBGE (Brazilian Institute of Geography and Statistics).10 Accordingly, 
income was the main criteria for the division of the groups. Women 
with difficulties in expressing themselves, pregnant or breast feeding, 
under hemodialysis, using chemotherapy, using anorectics/appetite 
suppressants and/or with psychiatric disorders were excluded. The 
criteria adopted for calculating the sample size were SD (677.04),11 
significance level of 5% and study power of 95%. It was detected that 
a minimum of 74 women would be necessary in each group (N=148), 
and this study included 89 women in each group, totaling 198.

Data collection was performed after signing the Informed Consent 
Form, using a structured questionnaire to comply with the objectives 
of the outpatient follow-up. The studied variables included age 
(years), skin color (self-referred), schooling level and income. The 
weight was measured (kg) using bioimpedance scales ( In Body 
520–Biospace® equipment), with capacity for up to 250kg height 
was measured using a portable stadiometer (Altura Exata TBW, 
São Paulo, Brazil) with limits of 2.1m and precision of 1.0 cm. 
The women were guided to remain facing backwards, in an erect 
position, barefoot, with the feet parallel, heels together, calves, hip, 
shoulders, scapular region and head against the stadiometer. Waist 
circumference (WC) was measured using an inelastic tape measurer, 
with scales of 0.5cm, on a horizontal plane, having as reference 
the central point between the last rib and the right iliac crest. This 
measurement was considered as increased when greater than or 
equal to 84cm.9 For evaluation of dietary consumption three 24-hour 
recalls (24hR) were used, two collected during the week (Tuesday 
and Thursday) and another in relation to the consumption on Sunday, 
with seven-day intervals to contemplate dietary variations that could 
occur during the week, describing exactly the consumption, types of 
meals, preparation, home measures consumed, including intake of 
macronutrients, micronutrients (vitamins and minerals) in accordance 
with the Multiple Pass Method.12 Collections were structured to 
obtain all pertinent information in relation to consumption, and the 
data obtained was converted into energy and nutrients using the 
Nutwin®13 program, performed by means of double entry to certify 
that the data was correctly included. Supporting tables14,15 were used 
for the inclusion of food or ingredients not available in the Nutwin® 
program. The nutrients were adjusted by energy in accordance with 
the residual method, proposed by Willet16 to eliminate the influence of 
calories in the consumption of nutrients, and the calories considered 
as independent variables, whereas the nutrients as dependent 
variables, thus the “adjusted” nutrient represents the actual value 
of each nutrient ingested without the influence of total energy 
consumed. All the variables were analyzed continuously considering 
the recommendations of the Institute of Medicine (IOM) for each 
nutrient.17–21 The prevalence of inadequacy of nutrients was estimated 
using the Estimated Average Requirement (EAR) method as a cut-
off proposed by IOM for the U.S.A. and Canada population.17–20 The 
estimated average requirement is defined by the EAR, whereby the 

prevalence of inadequacy of nutrients is estimated by the proportion 
of individuals that consume below this value. For Sodium, the 
calculation of prevalence of inadequacy of consumption considered 
value above the Tolerable Upper Intake Level-UL, in which the value 
of Sodium considered intrinsic and added values.21

Statistical analysis

For analysis the data was initially organized into excel worksheets, 
with double entry. Subsequently, for statistical analysis, the data was 
exported to the SPSS program, version 23.0.22 For the descriptions 
of the categorical variables, the data was presented in absolute and 
relative frequency, using the chi-square test, with confidence level 
of p<0.05 and confidence interval of 95%. The data on continuous 
variables were expressed in mean and standard deviations, and the 
t-test used for the analyses. This study was approved by the Research 
Ethics Committee in Human Beings of Escola Bahiana de Medicina 
e Saúde Pública (Number 1314942/2015), following the guidance of 
the National Committee for Ethics in Research (CONEP). This data is 
the partial data of a PhD Thesis.

Results
The total sample comprised 179 women with central obesity 

(WC>84cm), with 89 in each group, classified in accordance with the 
socioeconomic classes C/D/E vs. A/B. The ages varied between 19 
and 78 years, with an average of 51.2±12.2 years vs. 49±14.4 years, 
not having observed significant differences (p=0.08). There was 
a predominance for non-white skin color in both groups, 76 (85%) 
vs. 77 (86.5%). With reference to schooling levels, we observed 
predominance in the C/D/E group for incomplete secondary education, 
45 (50.56%), on the other hand, in socioeconomic class A/B, we 
observed total completed higher education (p<0.001). Family income, 
in the socioeconomic class C/D/E varied between 1.5 and three 
minimum wages (R$788.00 minimum wage), with predominance of 
1.5 to 2 minimum wages, in 38 (42.69%). The number of dependents 
varied from 1 to>6, we observed in class C/D/E, predominance of 
1 to 3, 46 (54.12 %) and of 4 to 6, 37 (43.53%), in contrast in class 
A/B the totality of the sample 89 (100%) presented 1 to 3 dependents, 
(p<0.001). Whilst in group A/B, 100% of income was of over 10 
minimum wages (R$7.880.00). In summary, we observed significant 
differences between the groups for schooling levels and family 
income (p<0.001) (Table 1).

In relation to the intake of micronutrients (Table 2), in both 
groups a high prevalence of inadequacy was observed for most of the 
evaluated micronutrients. Furthermore, we emphasize that in relation 
to the consumption of calcium, the prevalence of inadequacy reached 
100% for the total sample, independently of the socioeconomic class. 
The mean values observed were below the EAR values which fact 
resulted in a high prevalence of inadequacy for all of the evaluated 
vitamins. When comparing prevalence of inadequacy between the 
groups, for women of class C/D/E vs. A/B, emphasis is for vitamin 
D (82.4 vs. 57.8), vitamin A (66.2% vs. 31.8%) and vitamin C 
(76.14% vs. 34.48%) (p<0.001). We highlight excessive consumption 
of sodium in both groups, nevertheless in class C/D/E we observed 
84.09% vs. 32.4% in class A/B. In brief, we observed high prevalence 
of inadequate consumption in class C/D/E for vitamins A, D and C 
(p<0.001).
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Table 1 Socio-demographic characteristics of women with central obesity of socioeconomic classes C/D/E* vs. A/B*, accompanies at the Outpatient Clinic for 

Obesity, PEPE** of EBMSP, Salvador, Bahia, 2015-2016

Variables Group C/D/E   Group A/B    

 N(%) Average (SD) Min Max N(%) Average (SD) Min Max p value

Age (years) 51.2 (12.2) 24 78 49 (14.4) 25 70 0.08

Waist circumference*** 100.26 (11.34) 100 130.7 98.2 (9.8) 98 105 0.3

Skin color (self-referred)

Brown and Black 76 (85%) 77(86.5%) 0.457

Schooling

Illiterate 4 (4.49) 0 <0.001

Incomplete elementary 
education

35 (39.32) 0

Complete elementary / 
incomplete secondary education

45 (50.56) 0

Higher education 5 (5.61) 89 
(100)

Family income

0 <1.5** 23 (25.84) 0 < 0.001

1.5-2 MW 38 (42.69) 0

2.5 -3 MW 28 (31.46) 0

>10MW 0 (0)
89 
(100)

Number of dependents <0.001

-3 people 46 (54.12) 89(100)

4-6 people 37 (43.53)

>6 people 2 (2.35)         

*Classification in accordance with the IBGE; **Research Project on excess weight; *** Weight Circumference 

P value: quantitative variable; t-test **categorical value: chi-square test

Table 2 Daily intake of vitamins and minerals by women with central obesity in socioeconomic classes C/D/E* vs. A/B*, accompanies at the Outpatient Clinic 
for Obesity, PEPE** of EBMSP and in a Private Clinic in Salvador, Bahia, 2015-2016

Vitamins and 
Minerals EAR/ Class C/D/E  Class A/B   ***p

AI/UL Average (SD) Min-Max Prevalence 
inadequacy (%) Average (DP) Min-Max Prevalence 

inadequacy (%) 

A (mg) 500a 176.44 (319.87) 2-1298 66.28 443.75 (326.62) 24-1578 31.82 <0.001

D (mcg) 5ᵃ 3.2 -8.7 0-29 82.43 14.46 -10.3 0.20-29 57.89 <0.001

Ascorbic acid (mg) 60ᵃ 46.59 (14.78) 4.7-356.1 76.14 159 -112.4 8-356.1 34.48 <0.001

Calcium (mg) 1200 154.47 (248.01) 75.5-767 100 356.01 (243.76) 75.5-768 100 <0.001

Sodium (mg)**** 2400 2027.86 (1083.7) 270-4285.1 84.09 1437.5 (899.67) 178-2488.3 32.41 < 0.001

*Classification in accordance with the IBGE; **PEPE- Research Project on Excess Weight; ***p value = t-test;

EAR, Estimated Average Requirement; AI, Adequate Intake; ****UL, Tolerable Upper Intake Level

The data presented in the columns of nutritional recommendation is based on the estimated average requirement (EAR) except in cases of adequate intake (AI) 

and UL – tolerable upper intake level.
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Discussion 
According to our understanding, this is the first study proposing 

the investigation and evaluation of the prevalence of inadequacy 
of nutrients in women with central obesity presenting as a main 
distinguishing factor socioeconomic aspects. We highlight the 
similarity between the groups in relation to age, WC and skin 
color. Such similarities permit us to infer that it is a homogeneous 
population in relation to these characteristics. On the other hand, we 
emphasize the heterogeneity in relation to schooling levels, number 
of dependents and income, with the latter being the main distinction 
between the groups. Predominance for low schooling levels in class 
C/D/E, coincides with a higher number of dependents which could 
favor the choice of food, once the availability of resources for the 
purchase of food would be compromised by the quantitative of 
people23, and thus such factors could contribute towards dietary 
routine. On the other hand, the group with higher income presents 
higher schooling levels and lower number of dependents, permitting 
the availability of a larger part of income for the consumption of 
more food considered as being more nutritive. Although relevant, 
prior studies have demonstrated that income is a determining factor 
in the choice of food, although other factors should be taken into 
account.11,24,25 According to Defante & collaborators,26 in low income 
populations, most of the time, due to the resources available for food, 
it is necessary to consider what to buy for food. Nevertheless, when 
evaluating the increase in income in relation to consumption, it was 
observed that this factor may increase the quantity and not the quality 
of the food consumed, once the inclusion of healthy food depends on 
information and guidance enhancing life styles considered as being 
healthier or prior knowledge.26,27 Even in the face of the gravity of this 
pathology, studies evaluating the consumption of micronutrients are 
scarce in literature, and moreover, methodological differences hinder 
the comparison of results. This dietary mismatch characterized by the 
insufficient intake of micronutrients is the third preventable risk factor 
for non-communicable diseases and illnesses.28 In this study, based on 
the nutrients investigated, the consumption is demonstrated as being 
insufficient, reflecting in a high prevalence of inadequacy throughout 
the sample, independently of the socioeconomic class. More 
specifically, in class C/D/E we observed prevalence of inadequacy of 
over 70% for all evaluated nutrients, and due to this, it is possible 
to infer that this group, when compared to class A/B, presents an 
inferior quality in the dietary intake in relation to food such as fruit, 
greens and vegetables. Also, in this direction, insufficiency in the 
consumption of nutrients can aggravate obesity and further reflect in 
greater probabilities of other metabolic disorders.3,29,30

The high prevalence of inadequate consumption presented by 
the groups demonstrates a trend in the insufficient consumption of 
food considered as nutritive such as fruit, greens and vegetables, as 
well as other food rich in nutrients. Calcium was the mineral with 
higher prevalence of inadequacy in both groups (100%), but there 
was also a high deficiency in the consumption of vitamin D. Some 
studies suggest that the ingestion of calcium seems to exercise a 
control over weight through different mechanisms, and demonstrate 
that insufficient consumption can promote the deposit of fatty acids in 
the adipocytes, favoring lipogenesis and a decrease in the release of 
insulin contributing towards the state of obesity and consequently the 
increased risk of other cardiovascular disorders.3,12,31 Further, calcium 
participates in important metabolic functions such as regulating body 

temperature and thermogenesis, which factors have been associated 
with anti-obesity effects, once the intake of calcium can explain a 
variation of up to 10% in the weight of an adult.12 High prevalence 
of inadequacy of vitamin D, in turn, exercises an important role in 
the deposit of fat in the abdominal region, once vitamin D seems to 
be connected to the adipocytes, decreasing its availability and in a 
cascade process decreasing energy expenditure.3,29,32 It should be 
observed that there are evidences in epidemiological studies and 
clinical trials that demonstrate that inadequate intake of calcium 
and vitamin D are risk factors for the development of inflammatory, 
autoimmune, infectious and metabolic diseases such as obesity and 
hypertension.33 In this scenario, it is believed that the insufficient 
consumption of nutrients, as well as the decreased absorption, seem 
to be involved in weight increase and or increase in the inflammatory 
process of overweight patients.3 Accordingly investigations of this 
scenario are very important, such as the prevalence of inadequacy 
observed for vitamin A, which in this study demonstrated greater 
evidence in the socioeconomic group class C/D/E, when compared 
to class A/B. In a study performed at the Ambulatório de Saúde da 
Mulher (Women’s Health Outpatient Clinic) in São Paulo, it was 
observed that out of the women assisted, 82.8% presented insufficient 
intake of this vitamin. Although in the mentioned study there is no 
inference to socioeconomic class, there is a similarity in relation to 
income once these are women treated in a SUS clinic. In parallel, in a 
cross-sectional study performed in Mexico, obese women presented a 
higher prevalence of inadequate intake of e vitamin A, when compared 
to non-obese women34 Therefore it is possible to infer that obese 
women present in their diets insufficient quantities of nutrients, within 
this context women from low socioeconomic classes demonstrate 
high prevalence of inadequacy of nutrients and thus lower quality of 
food intake when compared to high income obese women. Deficiency 
in vitamin A has been related to central obesity,3 once it plays an 
extremely important role in the metabolism of adipocytes inhibiting 
adipogenesis, increasing the risk of hypertension, dyslipidemia and 
the severity of central obesity, increasing the risk of death.35,36

It is common knowledge that a high consumption of sodium is 
related to an increase in the risk of developing hypertension. In this 
study, the high consumption of sodium observed in class C/D/E may 
be related to a greater ingestion of industrialized food and ready-made 
seasoning, accessible to the least privileged socioeconomic classes.37 

Such habits can aggravate further the state of obesity and also increase 
the risk of secondary diseases.

As limitation to this study, we highlight the use of 24h recalls 
for obtaining dietary intake, once it depends on the memory of the 
interviewer. To minimize risks of bias, all of the interviews were 
performed by trained interviewers who followed the Multiple Pass 
Method.12 Another limitation of the study refers to the use of the 
Nutrition Data System for Research (NDSR),38 once this software 
presents as its main data base a U.S. table and not a Brazilian one, 
nevertheless all of the food was inserted in accordance with the TACO 
Table.39 In order to respond to this limitation, various methodological 
procedures were adopted, as described in the section of methods. 
Additionally, it should be noted that despite this study having made 
an analysis on the inadequacy of vitamin D in the perspective of food 
consumption, the main source of this vitamin is not dietary, but from 
exposure to the sun, independently of dietary intake. 
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Conclusion
In conclusion, the results of this research clearly demonstrate 

the high prevalence of the inadequacy of nutrients in both groups, 
nevertheless, a higher prevalence in class C/D/E emphasizing the 
distinction of the dietary pattern between the groups. This is very 
unsettling, inasmuch as the obese women of class C/D/E presented 
herein are accompanied by a multidisciplinary team in an Outpatient 
Teaching Clinic associated to the SUS. Thus, these results may 
contribute towards strengthening actions develop to promote health 
habits, mainly in this population, in order to decrease deficiencies in 
the intake of micronutrients and reduce associated health issues.

Acknowledgments
None.

Conflicts of interest
The author declares there are no conflicts of interest.

References
1. Lear SA, Chockalingam A, Kohli S, et al. Elevation in cardiovascular 

disease risk in South Asians is mediated by differences in visceral adipose 
tissue. Obesity. 2012;20(6):1293–1300.

2. World Health Organization (WHO). Obesity: preventing and managing 
the global epidemic (No. 894). World Health Organization. 2000.

3. Troesch B, Biesalski HK, Bos R, et al. Increased intake of foods with high 
nutrient density can help to break the intergenerational cycle of malnutri–
tion and obesity. Nutrients. 2015;7:6016–6037.

4. Confortin SC, Schneider IJC, Antes DL, et al. Condições de vida e saúde 
de idosos: resultados do estudo de coorte EpiFloripa Idoso. Epidemiologia 
e Serviços de Saúde. 2017;26(2):305–317.

5. Monteiro CA, Mondini L, Costa RB, et al. Mudanças na composição e 
adequação nutricional da dieta familiar nas áreas metropolitanas do Brasil 
(1988–1996). Revista de Saúde Pública. 2000;34(3):251–258.

6. Instituto Brasileiro de Geografia e Estatística (IBGE). Coordenação 
de Índices de Preços. Pesquisa de orçamentos familiares 2002–2003: 
primeiros resultados. Brasil e grandes regiões e unidades da Federação. 
IBGE. Brasil; 2004.

7. World Health Report. Reducing risks, promoting healthy life. Geneva: 
World Health Organization. 2001;1:7–9.

8. Araujo MC, Bezerra IN, Barbosa FDS, et al. Consumo de macronutrientes 
e ingestão inadequada de micronutrientes em adultos. Revista de Saúde 
Pública. 2013;47:177s–189s.

9. Barbosa PJ, Lessa I, De Almeida Filho N, et al. Critério de obesidade 
central em população brasileira: impacto sobre síndrome metabólica. 
Arquivo Brasileiro Cardiologia. 2006;87(4):407–414.

10. ABEP. Critério Brasil 2015 e atualização da distribuição de classes para 
2016. Associação Brasileira de Empresas de Pesquisa; 2016.

11. Ferraz IAR. Perfil alimentar de mulheres de baixa renda com excesso de 
peso/obesidade. Escola Bahiana de Medicina e Saúde Pública-Tese de 
Mestrado. 2013.

12. Conway JM, Ingwersen LA, Moshfegh AJ. Acuracy of dietary recall 
using the USDA five-step multiple-pass method in men: A observational 
validation study. J Am Diet Assoc. 2004;104:595–603. 

13. Nutrition Data System (NDS). Food and nutrient database version 35. 
Unifesp Regent of University of Minnesota, Mineapolis, USA; 2005.

14. United States Department of Agriculture (USDA). Agricultural Research 
Service. 2001.

15. Padovani RM, Amaya-Farfán J, Colugnati FAB, et al. Dietary reference 
intakes: aplicabilidade das tabelas em estudos nutricionais. Revista de 
Nutrição. 2006.

16. Willet WC, Howe GR, Kushi LH. Adjustment for total energy intake in 
epidemiologic studies. Am J Clin Nutr. 1997;65(4 Suppl):1220S–1228S.

17. Institute of Medicine (IOM). Dietary reference intakes for calcium and 
vitamin D. Washington DC; National Academy Press; 2011.

18. Institute of Medicine, Food and Nutrition Board (US). Dietary reference 
intakes for calcium, phosphorus, Magnesium, Vitaminn D and Fuoride. 
Washington(DC): National Academy Press, USA; 1997.

19. Institute of Medicine, Food and Nutrition Board (US). Dietary reference 
intakes for Thiamin, Riboflavin, Niacin, Vitamin B6, Folate, Vitamine 
B12, Pantothenic Acid. Biotin and Choline. Washington (DC): National 
Academy Press, USA; 1998.

20. Institute of Medicine, Food and Nutrition Board (US). Dietary reference 
intakes for Board (US). Dietary reference intakes for vitamin A, 
vitamin K, Arsenic, Boron, Chromium,Copper.Iodine, Iron, Manganese, 
Molybdenium, Nickel, Silicon, Vanadium, And Zinc. Washington (DC): 
National Academy Press; 2001.

21. Institute of Medicine, Food and Nutrition Board (US). Dietary reference 
intakes for Board (US). Dietary reference intakes for Water, Potassium. 
Sodium,Chloride, Sulfite. Washington (DC): National Academy Press, 
USA; 2004.

22. SPSS Incoporation. Statical Package for the Social Sciences for Windows 
student version/SPSS (computer program). Release 13.0. Chicago: 
Marketing Departament. 2000.

23. Monteiro C, Claro R. Renda familiar, preço de alimentos e aquisição 
domiciliar de frutas e hortaliças no Brasil. Ver Saúde Publica. 
2010;44(6):1014–1020.

24. Mishra GD, Ball K, Arbuckle J, et al. Dietary patterns of Australian adults 
and their association with socioeconomic status: results from the 1995 
National Nutrition Survey. Eur J Clin Nutr. 2002;56(7):687–693.

25. Mishra GD, McNaughton SA, Ball K, et al. Major dietary patterns of 
young and middle aged women: results from a prospective Australian 
cohort study. Eur J Clin Nutr. 2010;64(10):1125–1133.

26. Defante LR, Nascimento LDO, Oliveira D. Comportamento de consumo 
de alimentos de famílias de baixa renda de pequenas cidades brasileiras: o 
caso de Mato Grosso do Sul. Interações (Campo Grande). 2015;16(2):1.

27. Teichmann L, Olinto MTA, Costa JSD, et al. Fatores de risco associados 
ao sobrepeso e a obesidade em mulheres de São Leopoldo, RS. Rev Bras 
Epidemiol. 2006;9(3):360–973.

28. World Health Organization (WHO). The world health report 2002: 
reducing risks, promoting healthy life. Geneva; 2002.

29. Cheng S, Massaro JM, Fox CS, et al. Adiposity, cardio - metabolic risk and 
vitamin D status: the Fram - ingham Heart Study. Diabetes. 2010;59:242–
248. 

30. Kloting N, Graham TE, Berndt J, et al. Serum retinol-binding protein is 
more highly expressed in vis - ceral than in subcutaneous adipose tissue 
and is a marker of intra-abdominal fat mass. Cell Metab. 2007;6:79–87.

31. Jacqmain M, Doucet E, Després JP, Bouchard C, Tremblay A. Calcium 
intake, body compo - sition, and lipoprotein-lipid concentration in adults. 
Am J Clin Nutr. 2003;77:1448–1452.

32. Maki KC, Fulgoni VL, Keast DR, et al. Vitamin D intake and status are 

https://doi.org/10.15406/aowmc.2018.08.00250
https://www.ncbi.nlm.nih.gov/pubmed/22282045
https://www.ncbi.nlm.nih.gov/pubmed/22282045
https://www.ncbi.nlm.nih.gov/pubmed/22282045
http://www.who.int/nutrition/publications/obesity/WHO_TRS_894/en/
http://www.who.int/nutrition/publications/obesity/WHO_TRS_894/en/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4517043/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4517043/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4517043/
http://www.scielo.br/scielo.php?pid=S2237-96222017000200305&script=sci_abstract
http://www.scielo.br/scielo.php?pid=S2237-96222017000200305&script=sci_abstract
http://www.scielo.br/scielo.php?pid=S2237-96222017000200305&script=sci_abstract
http://www.scielo.br/scielo.php?pid=S0034-89102000000300007&script=sci_abstract&tlng=pt
http://www.scielo.br/scielo.php?pid=S0034-89102000000300007&script=sci_abstract&tlng=pt
http://www.scielo.br/scielo.php?pid=S0034-89102000000300007&script=sci_abstract&tlng=pt
http://189.28.128.100/dab/docs/portaldab/documentos/pof2002.pdf
http://189.28.128.100/dab/docs/portaldab/documentos/pof2002.pdf
http://189.28.128.100/dab/docs/portaldab/documentos/pof2002.pdf
http://189.28.128.100/dab/docs/portaldab/documentos/pof2002.pdf
http://www.who.int/whr/2002/en/
http://www.who.int/whr/2002/en/
http://www.scielo.br/scielo.php?script=sci_arttext&pid=S0034-89102013000700004
http://www.scielo.br/scielo.php?script=sci_arttext&pid=S0034-89102013000700004
http://www.scielo.br/scielo.php?script=sci_arttext&pid=S0034-89102013000700004
http://www.scielo.br/scielo.php?pid=S0066-782X2006001700003&script=sci_abstract&tlng=pt
http://www.scielo.br/scielo.php?pid=S0066-782X2006001700003&script=sci_abstract&tlng=pt
http://www.scielo.br/scielo.php?pid=S0066-782X2006001700003&script=sci_abstract&tlng=pt
http://www7.bahiana.edu.br/jspui/bitstream/bahiana/68/1/Izabela%20Aparecida%20Rodrigues%20Ferraz.pdf
http://www7.bahiana.edu.br/jspui/bitstream/bahiana/68/1/Izabela%20Aparecida%20Rodrigues%20Ferraz.pdf
http://www7.bahiana.edu.br/jspui/bitstream/bahiana/68/1/Izabela%20Aparecida%20Rodrigues%20Ferraz.pdf
https://www.ncbi.nlm.nih.gov/pubmed/15054345
https://www.ncbi.nlm.nih.gov/pubmed/15054345
https://www.ncbi.nlm.nih.gov/pubmed/15054345
http://www.ncc.umn.edu/ndsr-database-page/
http://www.ncc.umn.edu/ndsr-database-page/
http://www.scielo.br/scielo.php?script=sci_arttext&pid=S1415-52732006000600010
http://www.scielo.br/scielo.php?script=sci_arttext&pid=S1415-52732006000600010
http://www.scielo.br/scielo.php?script=sci_arttext&pid=S1415-52732006000600010
https://www.ncbi.nlm.nih.gov/pubmed/9094926
https://www.ncbi.nlm.nih.gov/pubmed/9094926
https://www.ncbi.nlm.nih.gov/books/NBK56070/
https://www.ncbi.nlm.nih.gov/books/NBK56070/
https://www.ncbi.nlm.nih.gov/books/NBK109825/
https://www.ncbi.nlm.nih.gov/books/NBK109825/
https://www.ncbi.nlm.nih.gov/books/NBK109825/
https://www.ncbi.nlm.nih.gov/books/NBK114310/
https://www.ncbi.nlm.nih.gov/books/NBK114310/
https://www.ncbi.nlm.nih.gov/books/NBK114310/
https://www.ncbi.nlm.nih.gov/books/NBK114310/
https://www.ncbi.nlm.nih.gov/books/NBK222310/
https://www.ncbi.nlm.nih.gov/books/NBK222310/
https://www.ncbi.nlm.nih.gov/books/NBK222310/
https://www.ncbi.nlm.nih.gov/books/NBK222310/
https://www.ncbi.nlm.nih.gov/books/NBK222310/
https://www.nap.edu/read/10925/chapter/1
https://www.nap.edu/read/10925/chapter/1
https://www.nap.edu/read/10925/chapter/1
https://www.nap.edu/read/10925/chapter/1
https://spss.en.softonic.com/
https://spss.en.softonic.com/
https://spss.en.softonic.com/
http://www.scielo.br/scielo.php?pid=S0034-89102010000600005&script=sci_abstract&tlng=pt
http://www.scielo.br/scielo.php?pid=S0034-89102010000600005&script=sci_abstract&tlng=pt
http://www.scielo.br/scielo.php?pid=S0034-89102010000600005&script=sci_abstract&tlng=pt
https://www.ncbi.nlm.nih.gov/pubmed/12080411
https://www.ncbi.nlm.nih.gov/pubmed/12080411
https://www.ncbi.nlm.nih.gov/pubmed/12080411
https://www.ncbi.nlm.nih.gov/pubmed/12080411
https://www.ncbi.nlm.nih.gov/pubmed/12080411
https://www.ncbi.nlm.nih.gov/pubmed/12080411
http://www.scielo.br/scielo.php?pid=S1518-70122015000200265&script=sci_abstract&tlng=pt
http://www.scielo.br/scielo.php?pid=S1518-70122015000200265&script=sci_abstract&tlng=pt
http://www.scielo.br/scielo.php?pid=S1518-70122015000200265&script=sci_abstract&tlng=pt
http://www.scielo.br/scielo.php?pid=S1415-790X2006000300010&script=sci_abstract&tlng=pt
http://www.scielo.br/scielo.php?pid=S1415-790X2006000300010&script=sci_abstract&tlng=pt
http://www.scielo.br/scielo.php?pid=S1415-790X2006000300010&script=sci_abstract&tlng=pt
http://www.who.int/whr/2002/en/
http://www.who.int/whr/2002/en/
https://www.ncbi.nlm.nih.gov/pubmed/19833894
https://www.ncbi.nlm.nih.gov/pubmed/19833894
https://www.ncbi.nlm.nih.gov/pubmed/19833894
https://www.ncbi.nlm.nih.gov/pubmed/17618858
https://www.ncbi.nlm.nih.gov/pubmed/17618858
https://www.ncbi.nlm.nih.gov/pubmed/17618858
https://www.ncbi.nlm.nih.gov/pubmed/12791622
https://www.ncbi.nlm.nih.gov/pubmed/12791622
https://www.ncbi.nlm.nih.gov/pubmed/12791622
https://www.ncbi.nlm.nih.gov/pubmed/22793651


Comparison of micronutrient consumption in women with central obesity in the C/D/E versus A/B 
socioeconomic classes

241
Copyright:

©2018 Ferraz et al.

Citation: Ferraz IAR, Monteiro MPL, Gelisk I, et al. Comparison of micronutrient consumption in women with central obesity in the C/D/E versus A/B 
socioeconomic classes. Adv Obes Weight Manag Control. 2018;8(4):236‒241. DOI: 10.15406/aowmc.2018.08.00250

associated with lower prevalence of metabolic syndrome in U.S. Adults: 
National Health and Nutrition Examination Surveys 2003-2006. Metab 
Syndr Relat Disord. 2012;10:363–372.

33. Forrest KYZ, Stuhldreher WL. Prevalence and correlates of vitamin D 
deficiency in US adults. Nutr Res. 2011;31:48–54. 

34. Peterlik M, Boonen S, Cross HS, et al. Vitamin D and Calcium 
Insufficiency-Related Chronic Diseases: an Emerging World-Wide Public 
Health Problem. Int J Environ Res Public Health. 2009;6(10):2585–2607.

35. Mills JP, Furr HC, Tanumihardjo AS. Retinol to retinolbinding protein 
(RBP) is low in obese adults due to elevated apo-RBP. Exp Biol Med. 
2008;233(10):1255–1261.

36. Djalalinia S, Qorbani M, Peykari N, et al. Health impacts of obesity. Pak 
J Med Sci. 2015;31:239–242.

37. Verly Jr E, Castro MA, Fisberg RM, et al. Precision of usual food intake 
estimates according to the percentage of individuals with a second dietary 
measurement. J Acad Nutr Diet. 2012;112:1015–1020.

38. Nutrition Data System (NDS). Food and nutrient database version 35. 
Unifesp Regent of University of Minnesota, Mineapolis, USA; 2005.

39. NEPA/UNICAMP. Tabela Brasileira de Composição de Alimentos–Versão 
2 [Tabela disponível online]. NEPA/UNICAMP. 2006.

https://doi.org/10.15406/aowmc.2018.08.00250
https://www.ncbi.nlm.nih.gov/pubmed/22793651
https://www.ncbi.nlm.nih.gov/pubmed/22793651
https://www.ncbi.nlm.nih.gov/pubmed/22793651
https://www.ncbi.nlm.nih.gov/pubmed/21310306
https://www.ncbi.nlm.nih.gov/pubmed/21310306
https://www.ncbi.nlm.nih.gov/pubmed/20054456/
https://www.ncbi.nlm.nih.gov/pubmed/20054456/
https://www.ncbi.nlm.nih.gov/pubmed/20054456/
https://www.ncbi.nlm.nih.gov/pubmed/18641048'
https://www.ncbi.nlm.nih.gov/pubmed/18641048'
https://www.ncbi.nlm.nih.gov/pubmed/18641048'
https://www.ncbi.nlm.nih.gov/pubmed/25878654/
https://www.ncbi.nlm.nih.gov/pubmed/25878654/
https://www.ncbi.nlm.nih.gov/pubmed/22889632
https://www.ncbi.nlm.nih.gov/pubmed/22889632
https://www.ncbi.nlm.nih.gov/pubmed/22889632
http://license.umn.edu/technologies/ndsr87072_nutrition-data-system-for-research-nutritional-analysis-software
http://license.umn.edu/technologies/ndsr87072_nutrition-data-system-for-research-nutritional-analysis-software
http://www.cfn.org.br/wp-content/uploads/2017/03/taco_4_edicao_ampliada_e_revisada.pdf
http://www.cfn.org.br/wp-content/uploads/2017/03/taco_4_edicao_ampliada_e_revisada.pdf

	Title
	Abstract
	Introduction
	Materials and methods 
	Results
	Discussion
	Conclusion
	Acknowledgments
	Conflicts of interest 
	References
	Table 1
	Table 2 

