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| for the Preterm SAMBA

Abstract

Objective: To assess the calorie intake and nutritional content of the maternal diet in
regions with different culinary traditions and typical foods, and to understand the nu-
tritional profile so as to provide information about the consumption of this population
and promote maternal and perinatal health.

Methods: From a cohort of 1145 pregnant women with diverse socio-backgrounds
we analyzed the dietary characteristics profile according to three guidelines and com-
pared the differences between regions of Brazil.

Results: Women from the northeast had the lowest level of income, occupation, edu-
cation, and age (P < 0.001). Intakes of unprocessed/minimally processed foods and
processed foods were more prevalent in women from the northeast than in southern/
southeastern women (P < 0.001). The consumption of dairy products and vegetables
was less than the recommended intake, with lower intake in southern/southeastern
women (P < 0.001). This study showed a lower consumption of dairy and vegetables,
with a shortfall of vitamins K and D, iron, calcium, folate, magnesium, and chromium
from natural and fortified foods. We observed a greater consumption of unprocessed
or minimally processed food in women from the northeast of Brazil.

Conclusion: Our findings indicate the importance of differentiating the source of

calorie intake between regional nutritional guidance and the diversity of local cuisine.
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1 | INTRODUCTION

Optimal maternal nutritional status is the result of adequate diet,
body composition, and nutritional requirements during pregnancy.
In the past, malnutrition was linked to famine resulting from food
deprivation causing chronic energy deficiency and weight loss. A
study of obstetric birth records from the time of the Dutch famine
(1944-1945) found that women exposed to food deprivation during
the antenatal period gave birth to smaller newborns compared
with the periods before and after the Second World War.? In the
last decades, however, there has been a global epidemiological phe-
nomenon referred to as “hidden hunger”, in which a diet has excess
total calories, but is poor in micronutrients.> A maternal diet with
high quantities of calories and lower nutrients increases the risk
for maternal obesity, gestational diabetes, hypertensive disorders,
and large- or small-for-gestational-age newborns.* Nutrition tran-
sition is a global burden where people exchange a meal prepared
with natural or minimally processed foods for fast food or "ready-
to-eat, ready-to-heat" meals that belong to the ultra-processed food
groups, which are rich in calories and poor in nutrients.’ Nowadays,
malnutrition coexists with obesity, causing non-communicable dis-
eases related to diet, and increasing the need for evaluating and rec-
ommending healthier and more sustainable diets.®

The present study aimed to discover the dietary habits of preg-
nant women in different regions of the country using a broad ap-
proach to caloric density, which is a new method to evaluate food
consumption involving three guidelines for the caloric assessment
of foods and the ability to supply vitamins and minerals. Data were
obtained from different contexts and food patterns in Brazil. In the
Brazilian northeast, there is a hot and humid climate and there a
variety of fresh fruits, cassava, couscous, coconut, beans, and nuts
from Para are widely used in the traditional gastronomy. In the south
and southeast regions, the climate is milder and people generally
consume rice and beans, potatoes, pasta, and more red meat and
chicken.” With the variety of nutritional patterns in a country as di-
verse as Brazil, our aim was to assess the calorie intake and the nu-
tritional content of the maternal diet according to region. With each
region's culinary traditions and typical foods, we aimed to under-
stand the nutritional profiles so as to provide information about the
consumption of these populations and to contribute to promoting
maternal and perinatal health.

2 | MATERIALS AND METHODS

This study is an analysis of secondary objectives from the multicenter
prospective cohort study "Preterm SAMBA—Preterm Screening And
Metabolomics in Brazil and Auckland"® involving a comprehensive
cohort with nulliparous women from any economic and educational
status without serious comorbidities at 19-21 weeks of pregnancy
when entering the study. The study was held between July 2015 and
July 2018 in five public tertiary hospitals for specialized obstetric
care in different geographical regions of Brazil: Recife and Fortaleza

in the northeast, with a mean lower income; Porto Alegre in the
south; and Campinas and Botucatu in the southeast, with the high-
est mean incomes in the country.

The included criteria were women who were pregnant for the
first time or nulliparous women, with a singleton pregnancy, who
responded to the 24-h diet recall interview and who were between
19 and 21 weeks pregnant (Fig. 1). Gestational age was confirmed by
an early ultrasonography. Exclusion criteria were any risks associated
with preterm birth, provision of special diet counseling, maternal
chronic illness, and a reproductive history with more than two pre-
vious abortions. Women were also not included in the study in cases
of cervical suture; fetal malformation; chronic hypertension requir-
ing antihypertensive drugs; diabetes or renal disease as self-reported
by the women themselves; arterial blood pressure equal to or above
160/100 mm Hg on enrollment; systemic lupus erythematosus
or antiphospholipid syndrome; sickle cell disease; HIV infection;
Miuillerian anomalies; history of cervical knife cone biopsy; chronic
use of corticosteroids, aspirin, calcium, fish oil, vitamin C, vitamin
E or heparin. All centers used nutritional assessment tools (anthro-
pometry and 24-h recall dietary intake), on the first visit. Diagnostic
criteria for hypertension in pregnancy and diabetes mellitus followed
international guidelines.f”’10 Data on newborn weight, length and
head circumference were evaluated according to the World Health
Organization guidelines and placenta weight was also collected.!
Sociodemographic characteristics were self-reported. All data were
inserted in an electronic platform (MepSciNeT AB).

This study aimed to assess the mean dietary values of the meal
preparation and serving size details from two population groups,
using a single day of intake recorded per person through one 24-h

t,2 is adequate for the pro-

diet recall, which, according to Willet
file of this study. Interviews were performed by trained local staff
using the multi-step method.'® We estimated serving sizes based
on a photographic album of household measures. To standardize
servings, household measures were converted into grams or milli-
liters of consumption using Brazilian reference manuals.** The type
and amount of meal intakes were listed for breakfast, lunch, snacks
(morning and afternoon) and dinner.

The nutrients selected for assessment were evaluated using the
estimated average requirements (EAR) or adequate intake, and were
adopted according to dietary reference intakes (DRIs) for pregnant
women.*® To analyze these specific nutrients, food composition,
data from Brazilian tables, and the National Nutrient Database for
Standard Reference of the US Department of Agriculture were
used.’®Y” We also extracted information from industrial food labels
and cooking recipes. DieTWiN®PLus software (version 3090) was
used for all data collection and dietary analyses.

Energy was calculated from the amount of foods and was di-
vided into groups defined by their characteristics of food sources
and degrees of processing. The total diet and the calories consumed
were therefore organized and analyzed according to the criteria of
three guidelines, respectively: the DRIs, the NOVA classification,
and the Brazilian Food Pyramid.}>'%1? We assessed total energy
intake from the DRIs and compared their adequacy with standard
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recommendations. Calorie quality by the degree of processing of
food was assessed according to the NOVA Food classification. The
characteristic of calories in each predominant food group was de-
tailed using the Food Pyramid. To calculate the estimated energy
requirement of basal metabolism in calories, the predictive equation
indicated in the DRIs was used. Data collection of the NOVA food
regimens followed procedures according to the three food groups in
the classification: ultra-processed (UPF), processed (PF) and unpro-
cessed or minimally processed (UMPF) foods. We added fats, salt,
and sugars into culinary preparation, computed as UMPF. Calories
and grams for each selected group were then calculated.

From the total sample, pregnant women enrolled were allo-
cated into two groups: northeast (NE) and south/southeast (S/SE)
of Brazil, according to the region in which they lived. Descriptive
statistics were calculated and presented as number (percentage),
mean (standard deviation), or median. To compare socioeconomic
and maternal outcome differences between regions, the 4 test was
applied for categorical variables. For the nutrients of maternal diet,
data variables were analyzed using Mann-Whitney tests to com-
pare the maternal differences between regions, and the normality
tests Kolmogorov-Smirnov, Shapiro-Wilk and Anderson-Darling.

All results with a P value below 0.05 were considered significant.

The software/program R 3.6.1 was used (R Foundation for Statistical
Computing, Vienna, Austria, 2019. URL http://www.R-project.org)
to filter variables, cleaning and mining data, calculations and statis-
tics, and the graphics were created using GrRaPHPAD Prism version
8.3.0 (GraphPad Software, La Jolla, CA, USA).

All women signed an individual two-way informed consent form
before admission to the study. The Preterm-SAMBA Study followed
the terms of the Helsinki Declaration (2013). It was approved by the
institutional review boards of all participating centers (coordinating
center protocol 20182318.8.0000.5404), in addition to the National
Ethics Committee for Research (CONEP).

3 | RESULTS

From the total of women included in the Preterm-SAMBA study, a
total of 1145 women met criteria for this analysis according to the
flowchart in Figure 1.

Table 1 shows descriptive characteristics of the study population
according to two regions. Women from the S/SE use proportionally
less public prenatal care, had a higher income, spent more years in

school, and had a higher rate of paid work, when compared with NE

e Not meeting inclusion criteria (n=8)
e Exclusion criteria (n=45)

e Withdrawn before first visit (n=75)
e Declined to participate (n=13)

e Abortion before first visit (n=29)

e Other reasons (n=22)

e Missing the 24hs Diet Recall (n = 20)

e Stillbirth after first visit (n=3)
e Other reasons (n=13)

Eligibility Assessed for eligibility (n=1,373)
Excluded (n=192)
Follow-up Enrolment in Preterm-SAMBA Study (n=1,181)
Excluded (n=36)
Analysis

Final sample (n=1,145)

FIGURE 1 Flowcharts of eligible participants from analysis and final sample
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TABLE 1 Distribution of maternal sociodemographic features by

Brazilian region?

Maternal features®

Income® (US$ per year)

<3000
3000-6000
>6000-12 000
>12 000
Occupation
Paid work
Housewife
Not working®
Marital status
With partner
Without partner

Maternal skin color/
ethnicity®

White

Black

Brown

Other
Maternal age, year

<20

20-34

>34
Education, year

<9

9-12

>12

Source of prenatal
care®

Entirely public

Private/insurance/
mixed

Human
Development
Index

Maternal
anthropometry’'

Weight, kg
Heightd, m

BMI®

Obese® (BMI| >30.9)

Non-obese (BMI
<30.9)

“Skinfolds', mm
Triceps
Biceps

Subscapular

Southeast/

south

5(0.8)
48(8.1)
169 (28.7)
367 (62.3)

363 (61.6)
93(15.8)
133 (22.6)

440(74.7)
149 (25.2)

352 (60.8)
61 (10.5)
162 (28.0)
4(0.7)

122(20.7)
410 (69.6)
57 (9.6)

45 (7.6)
331(56.1)
213(36.1)

453 (78.2)
126 (21.8)

0.763

69.6 £15.3
1.62+0.1
265+5.6
108 (18)
481 (81)

22.3+79
15471
22197

Northeast

42(7.6)

200 (36.0)
206 (37.1)
108 (19.4)

216 (38.8)
115 (20.7)
225 (40.5)

388 (69.7)
168 (30.2)

90 (16.2)
53(9.6)
407 (73.5)
4(0.7)

162 (29.1)
369 (66.3)
25(4.4)

124 (22.3)
310 (55.7)
122 (21.9)

524 (94.6)
30(5.4)

0.803

66.2 +13.5
1.59+0.1
261+49
88 (15)
467 (84)

20972
15.0+6.7
20.6£7.7

P valueX

<0.001

<0.001

0.063

<0.001

<0.001

<0.001

<0.001

0.067

<0.001
<0.001
0.713
0.253
0.517

0.004
0.316
0.068

(Continues)

Wi LEYﬁ
TABLE 1 (Continued)
Southeast/

Maternal features® south Northeast P value®
Suprailiac 23.3+94 19.1+8.2 <0.001
Sum of four skinfolds 83.3 £ 30.5 75.7 £26.2 0.001

Circumferences', cm
Head' 55.3+1.9 54.8+1.8 <0.001
MUACS 28.7+4.6 28.5+4.6 0.888
MACS 21.7+3.1 22.1+34 0.027
AMA" 32.0+11.3 33.4+123 0.027

Maternal outcomes
Placenta’, g 569.5+139.7 544.8+1749  0.208

(n = 325) (n=54)
Hypertensive; 31(5.4) 53(9.6) 0.006
disorders’
SGAJ 70(12.1) 73(13.2) 0.558
Preterm birth! 66 (11.4) 56 (10.1) 0.352
Gestational 60 (10.7) 37(6.7) 0.015
diabetes®

Newborn outcomes
Birth weight, kg 3107 +572.8 3154+ 619.1 0.086
Cephalic perimeter 339+1.8 34.1+2.0 0.029
Length 48.0+ 3.0 48.3+3.3 0.030

Total 589 556

Abbreviations: AMA, arm muscle area bone-free; BMI, body mass
index (calculated as weight in kilograms divided by the square of height
in meters);MAC, muscle arm circumference; MUAC, mid upper arm
circumference; SGA, small for gestational age.

#Values are given as number (percentage) or as mean + standard
deviation.

bMissing information indicated as follows: °n = 12; dn = 1;%n = 34;
fn=36;8n=27,"n =29;'n =766;n = 13.

kP value from 4% or Mann-Whitney U test.

'Measured during the first study visit (19-21 weeks of pregnancy).

women. The greatest sociodemographic differences were between
maternal skin color/ethnicity, source of prenatal care, and income.
Despite the difference in income and education between regions
(P < 0.001), the Human Development Index was shown to be insig-
nificant (P = 0.067). Regarding maternal anthropometric measure-
ments, women from the S/SE had greater weight, height, lean body
mass (skinfolds), and head circumference. However, women from
the NE had higher measurements related to muscle mass (muscle
arm circumference and arm muscle area bone-free). S/SE newborns
had smaller length and cephalic perimeters than infants from the
NE. The NE group had more pre-eclampsia, whereas women from
the S/SE had a higher incidence of gestational diabetes mellitus.
Figure 2 depicts the results for caloric intake in both groups, as
well as caloric intake obtained from the 24-h diet recall calculated
according to DRI (estimated energy requirement) recommendations.
The percentages of the adequacy of macronutrients in relation to
guidelines were: carbohydrate caloric intake was 51.88% in S/SE
women and 50.7% in NE women; lipid caloric intake was 38.94% in
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S/SE women and 26.8% in NE women; and protein intake was 16.6%
in S/SE women and 16.6% in NE women. The results in comparison
with the DRI recommendations showed that the percentage fat in-

take as a percentage of energy in the NE was above recommended

0.0227

0.0002

7000
6500
6000
5500
5000
4500
4000+
3500
3000
2500 ——
2000
1500
1000

FBBRE 0000 0 ©

)

0.7614

Calories (Kcal)

500+ 2,364 2,300
0 T
EER(NE) Kcal(NE) EER(S/SE)

Kcal(S/SE)

FIGURE 2 Calorie intake and estimated energy requirement
(EER) per region in Brazil. P value: Mann-Whitney t-tests. Estimated
energy requirement was calculated according to dietary reference
intakes, considering maternal age (<19 and 219 years). Colored dots
represent the EER recommendation, according to each region and
calorie consumption per pregnant woman. Kcal, caloric intake per
woman according to the region of the country

values (15%-30%). Both regions had a greater protein intake (10%-
15%) and lower carbohydrate intake (55%-75%) than indicated by
the DRIs. Although these differences were not significant, macro-
nutrients contributed to the largest portions of calorie intake. There
was a high consumption of fatty acids, 36.2% of which were satu-
rated fatty acids in NE women, compared with 30.5% (P < 0.001) in
S/SE women. The percentage of monounsaturated fatty acids was
29.4% in the NE group and 25.6% in the S/SE group (P = 0.003). Most
dietary saturated fatty acids were derived from animal products.

Calorie quality is shown in Figure 3, according to the three de-
grees of food processing (NOVA Food). From the total calories in
S/SE women, 52.3% originated from UMPF, 25.0% from PF, and
22.6% from UPF. In contrast, for NE women, 54.7% were derived
from UMPF, 27.1% from PF, and 18.2% for UPF. These differences
between groups were significant (P < 0.05). The selection by NE
women of more UMPF and less UPF reflected the eating habits
of the population, and highlighted the difference in calorie intake
between regions. This apparently small 2% difference in UMPF
consumption is clinically relevant in the long-term, as these foods
contain more fibers, bioactive agents and vitamins.

In Table 2, calories are arranged per regions by food characteris-
tics according to the Food Pyramid groups. The intake of dairy prod-
ucts and vegetables was lower than guideline recommendations for
both regions, influencing micronutrient intake. Total calorie intake
was assessed and resulted mainly from grains (949.9 kcal), meat/

eggs (628.4 kcal), and fat. Nevertheless, we observed that NE women

6,500 =
- 0.7524
6,000
o~ - <0.0001 <0.0001
’ = o
5,000-_ B Northeast
o [e]
4,500 ° . Il south/Southeast
= 4,000 - °
] - ]
< 3,500- 2 ° 9 .
(%] - e e
2 i g .
S 3,000- °o°
T“ - 0022% 00 ° (o))
© 2,500~ 95029995 ° o ]
" 800050008 ° 0© 25
2,000 8E00300s §a1 w et
s Q 0o 38 %00 %950°
o , 06008 %50 906000°
QOCPOOOOQ 08%00080 ooogoooo
1,500- 0028200 900050098 W
1,000
500 -
0 ’ o 00,5000 2 eSS e

Unprocessed
Minimally processed

Processed

Ultra-processed

FIGURE 3 The distribution of calorie intake according to the degree of food processing (NOVA Food) by regions of Brazil. The P value
shows average caloric intake between groups according to the degree of food processing (Mann-Whitney U tests). The colored points

represent intake per woman
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TABLE 2 Daily servings of different food categories and their
adequacy in the Food Pyramid (Brazilian guideline) according to
regions of Brazil (n = 1145)*

Food group Southeast/south Northeast

adequacy® (n=589) (n = 556) P value®

Grains 87.9% 116.8% <0.001
5.1(0.2,32.3) 6.6(0.4,34.6)
5.6+3.3 7544

Vegetables 63.2% 88.3% 0.398
1.6 (0.0, 94.4) 1.7 (0.0, 67.1)
2.8+55 3.9+6.9

Fruits 159.8% 150.2% 0.762
4.3(0.1,33.0) 4.4(0.1,28.2)
59+51 5.6+4.4

Dairy 59.7% 63.5% <0.001

products 4 5(0.1,12.8) 1.5(0.2,8.4)

1.8+1.2 19+14

Meat/eggs 209.6% 278.8% 0.874
2.3(0.1,16.6) 3.1(0.2,16.6)
27+19 3719

Beans 272.7% 412.2% <0.001
2.6(0.0, 25.6) 3.7 (0.0, 23.6)
3.6+£3.1 56+4.7

Sweets 176.5% 153.1% 0.449
1.5(0.1, 18.1) 1.6(0.1, 11.8)
24+23 20+1.8

Fat 379.3% 396.4% 0.683
3.4(0.0,37.4) 3.0(0.0, 59.6)
51+50 52%51

#Values are given as percentages, median (minimum, maximum), or as
mean * standard deviation.

*The percentage of adequacy with the Pyramid food portions are
derived from mean values according to the minimum and maximum
intake for each food group. For each food group one serving portion
corresponded to: Grains, 150 kcal, Vegetables, 15 kcal, Fruits, 35 kcal,
Dairy products, 120 kcal, Meat/eggs, 190 kcal, Beans, 55 kcal, Sweets,
110 kcal, Fat, 73 kcal.

P values are from the Mann-Whitney U test.

reported selecting their major servings from home-cooked meals of
local cuisine.

Table 3 shows the difference in vitamin and mineral intake be-
tween regions, and the percentage of adequacy in DRI reports accord-
ing to median intake. Staple foods and fortified foods were analyzed.
We accessed vitamin K1 (menaquinones) and K2 (phylloquinone) val-
ues separately. From the total intake, we found mean values of 3.4
and 11.6 pg, and median values of 0.6 and 0.7 pg, for the NE and S/SE
regions, respectively. Although none of the reported intakes met EAR
levels for chromium, levels in NE women were substantially below the
EAR. NE women were more likely to choose foods that were poor
sources of chromium, compared with S/SE women. This difference be-
tween regions resulted in only 10% of the food sources for NE women.

TABLE 3 Maternal vitamin and mineral intake and their
adequacy in the estimated average requirement or adequate intake
(dietary reference intakes) according to region of Brazil (n = 1145)®

Southeast/south

Adequacy® (n =589) Northeast (n = 556) P value®

Vitamin B12 185.0% 183.0% 0.681

(ke) 41(0.0,164.5) 4.0(0.0, 509.0)

6.3+14.9 12.7 £45.3

Vitamin C (mg) 130.0% 103.8% 0.207
91.0 (0.0, 1907.0) 72.7 (0.0, 1977.0)
134.9 +179.3 160.9 +225.5

Vitamin D (IU) 30.9% 50.9% <0.001
3.1(0.0,132.8) 5.1(0.0,40.7)
4.8+89 6.6+59

Folate (ug) 36.6% 35.0% 0.826
190.4 (18.1, 1586.0) 182.2(3.7, 1885.0)
217.3 £ 142.9 244.7 +209.3

Vitamin K (ug) 4.1% 2.6% <0.001
3.7(0.0,542.2) 2.3(0.0, 873.5)
20.6 +58.1 9.3+39.8

Calcium (mg) 73.0% 77.3% 0.347
584.1(64.1,5618.0) 618.3(9.8,3322.0)
679.3+466.8 693 + 430

Iron (mg) 54.0% 58.0% 0.886
11.9 (2.3,84.4) 12.8(0.7,80.8)
14.6 + 9.5 14.3+8.8

Zinc (mg) 104.8% 105.5% 0.558
11.5(1.5,55.7) 11.6 (1.2, 194.9)
13.4+8.3 13.0+10.6

Chromium (ug) 34.8% 3.3% <0.001
10.5(0.0, 264.1) 1.0(0.0,254.0)
29.7 411 12.9 +30.4

Magnesium 83.8% 95.4% <0.001

(ng) 251.4 (1.4,737.0) 286.3(3.67,754.1)

269.2 +112.5 305.1 £ 133.2

Selenium (ug) 100.2% 158.2% <0.001
49.1 (0.0, 361.9) 77.5(0.0, 697.4)
60.8 +£52.3 91.8+73.2

2Values are given as percentages, median (minimum, maximum), or as
mean + standard deviation.

PThe percentage of adequacy in the dietary reference intakes is median

nutrient intake according to maternal age for: Calcium =800 mg

(>18 years).

P values were obtained using Mann-Whitney U tests.

4 | DISCUSSION

This study confirmed that the adequacy of energy intake cannot re-
flect the quality of the nutritional content, with a deficit of >60%
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of the vitamins and minerals assessed. Moreover, poor consumption
of vegetables and dairy is a worrying habit for pregnant women, as
these are important sources of nutrient targets during this period of
life. On the other hand, the wide difference of UMPF and PF intake
between regions has demonstrated the influence of diet patterns
over the food choices.

Traditional meals made with mostly fresh foods have been
switched to UPF, fast-food, high in calories, but with fewer vitamins
and minerals. In this study, it seems to affect the upper classes more
than the lower classes, which can be explained because industrial
foods are more expensive than fresh foods in Brazil. In contrast,
UPF represents the major percentage of energy intake in high-
income countries, with 57.9% in the USA, and 47.7% in Canada.
In middle-income countries, fast-food consumption is lower (29.8%
in Mexico, 28.6% in Chile, and 21.5% in Brazil).2’ However, in this
study, eating more UMPF by the NE women did not ensure ade-
quate micronutrient consumption for all. The poor intake of chro-
mium by the two groups with wide differences between regions
may be explained by the eating habits in NE, where women are
more likely to replace bread and wheat flour with cassava and
couscous, which have little or no chromium. Although chromium is
ubiquitous in food, at very low concentrations, most of it is derived
from food processing using stainless steel equipment, so diets
composed of unprocessed foods contain significantly less chro-
mium than diets that have undergone processing.?* The consump-
tion of these micronutrients during pregnancy is associated with
maternal glycemia. Magnesium functions as a cofactor for enzymes
of carbohydrate metabolism that can modulate insulin resistance.??
Meals of NE women were mostly composed of cassava, vegeta-
bles, traditional dishes made with beans, dairy products, and nuts.
Northeastern food patterns have a lower glycemic index compared
with meals composed of white bread with ham and cheese, fruit
juice, coffee with sugar, pizza, and pasta, which are seen more fre-
quently in the S/SE meal pattern, Nevertheless, both groups were
shown to have unhealthy outcomes, with higher GDM values in the
S/SE, and pre-eclampsia in the NE.

Moreover, none of the groups reached the recommendation for
the consumption of dairy products and vegetables, and the levels of
calcium were low, and very low for vitamin K. Dairy products and
dark green leafy vegetables are a source of calcium, folate, vitamin
K, and iron. Milk has the highest bioavailability of calcium, while dark
green leafy vegetables have the highest bioavailability of vitamin K1.
The bioavailability of calcium depends on physiological and dietary
factors including consumption of food sources, pregnancy, lactation,
and vitamin D intake. Fresh dark leafy greens with vegetable oils
provide a bioavailable source of vitamin K1, which has an important
function for prothrombin in blood coagulation.?

Along with the lower levels of vitamin K, the present study
found that vitamin D food sources were below the recommendation
of DRIs for pregnancy. Vitamin D and calcium at low levels or if a
pregnant woman consumes vitamin K antagonists, can induce soft-
tissue calcification and increase the risk for atheroma formation.
Indications of high doses of vitamin D should be used with caution.?*

In summary, our results showed that the eating habits of the
regions of Brazil had widely been influenced by the same pattern
for the deficiencies or excess of vitamins and minerals of food
sources. We observed poor consumption of dairy and vegetables,
insufficient intake of vitamins K and D, and of minerals iron, cal-
cium, folate, magnesium, and chromium from both natural and
fortified foods. However, women in the NE region appear to be
less affected by the food processing industry compared with
women in the S/SE. We suggest that dietary patterns should not
be evaluated in isolation, but according to the sources of calories,
and the characteristics of regional cuisines, to avoid the lack of
nutrients. This study outlined a profile of maternal nutrition from
different cultures in Brazil; however, new studies could evaluate
the best interventionist approach to improve nutritional status in

pregnancy.
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