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Abstract

Objectives: investigate whether prenatal characteristics were associated with dietary pattern of
pregnant women.

Methods: we studied 200 high-risk pregnant women in Fortaleza, Ceard. The identification of
dietary patterns was performed through principal component analysis with the orthogonal Varimax
rotation. Poisson regression was used to estimate prevalence ratios (PR) and respective confidence
intervals (C195%).

Results: three major dietary patterns were identified: ‘common Brazilian’, ‘healthy’ and ‘energy-
dense’. After adjustments conducted with multivariate analysis, pregnant women who had not
received dietary guidance in prenatal consultations (34%) were less likely to adhere to the ‘healthy’
pattern (PR = 0,81; CI95%= 0,67-0,95). Pregnant women who attended an appropriate number of
consultations (> 6 consultations) (41%) showed greater adherence to the ‘healthy’ pattern (PR = 1,15;
C195%= 1,01-1,32) and lower adherence to the ‘energy-dense’pattern (PR = 0,85; C195%= 0,74-0,99).

Conclusion:it was observed that the high-risk pregnant women who attended an adequate number
of consultations during the prenatal care had a higher chance to adhere to the ‘healthy’ pattern and a
lower chance to adhere to the ‘energy-dense’ pattern. Not receiving guidelines on prenatal nutrition
was inversely associated with the healthy pattern. Thus, the importance of high-risk pregnant women
undergoing an appropriate prenatal care is reinforced.
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Introduction

Pregnancy is a phase that comprehends profound
physical, social and emotional changes in a woman’s
life.! Although it is a natural and routine event, it can be
said that every pregnancy can involve some risk,'> which
can range from low to high risk.!'Therefore, when factors
associated with a poor maternal and perinatal prognosis
are present, requiring more frequent assessments by a
specialized multidisciplinary health team, followed by
the use of procedures with greater technological density,
the pregnancy is defined as a high-risk one.!

During the gestational period, inadequate diets
characterized by ahigh consumption of ultraprocessed
foods, mainly those rich in sugar, can interfere with
placental development, affect fetal development, in
addition to generating a greater risk for the development
of gestational diabetes mellitus, nutritional deficiencies
and excessive weight gain,’® affecting not only maternal
health, but also the child’s, as it favors the increase of
adipose tissue in children, and the occurrence of non-
communicable chronic diseases.*

Among all pregnant women, it is estimated that 15%
will have some form of complication that increases the
chance of an unfavorable evolution, requiring some type of
clinical intervention such as hospitalization or anticipation
of delivery.?

Gestational risk may be related to factors present
before and/or during the pregnancy. Pre-pregnancy risk
factors can be grouped into individual and socioeconomic
characteristics, previous reproductive history and pre-
existing clinical conditions,whereas gestational factors
include exposure to teratogenic agents, obstetric diseases
and clinical complications.’

Adequate prenatal care, capable of detecting and
providing early intervention in risk situations, is essential
to prevent maternal or perinatal death.’ The late start of
prenatal care and having onlya few prenatal consultations
can hinderthe diagnosis and treatment of some diseases,
in addition to compromising health promotion.¢

During prenatal care, the health professional needs
to assess the nutritional status and monitor weight gain,
guiding the pregnant woman’s diet.” Excessive weight
gain or maternal obesity increases the risksduring
pregnancy, which can lead to adverse results such
as: gestational diabetes, gestational hypertension,
preeclampsia, premature rupture of membranes (PROM),
prolonged delivery, cesarean section, fetal macrosomia
and depression.®

Thus, the monitoring of the nutritional status and
weight gain are important not only for maternal health,
the evolution of pregnancy, fetal growth and development.
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These can assist in the recovery from childbirth and
influence the success of breastfeeding.>®

Studies indicate that both the isolated effect of foods
or nutrients, as well as adherence to dietary patterns are
related to the maternal and child health.'* However, dietary
patterns have been adopted in studies to assess food
consumption and in food recommendations, due to their
greater scope, considering that the chemical compounds
resulting from a diet can be synergistic or antagonistic,
altering the bioavailability of nutrients.!!

In Brazil, studies that investigate dietary patterns
are mostly carried out in adult populations.'> During
pregnancy, the publications are mainly associated with
sociodemographic characteristics.!*»'* Even in other
countries, few studies have associated dietary patterns in
pregnant women with the risk of developing complications
such as preeclampsia or gestational diabetes.!® There is
also a scarcity of studies investigating the association
between dietary patterns and prenatal care in high-risk
pregnant women.

Thus, evaluating the food consumption in high-
risk pregnant women, as well as investigating possible
associations with prenatal care characteristics, is important
to improve prenatal care and health education, with an
emphasis on nutritional care.

The present study aimed to investigate the potential
effect of prenatal care characteristics on dietary patterns
identified in high-risk pregnant women in the city of
Fortaleza, state of Ceara, Brazil.

Methods

This is a cross-sectional study,which is part of a larger
research called “The maternal and child health care
network in Fortaleza: taking care of pregnant women,
nursing mothers and children under two years of age”.

The present study was carried out in a reference
hospital belonging to the Brazilian Unified Health System
(SUS, Sistema Unico de Satide) for high-risk pregnancy, in
the city of Fortaleza, capital of the state of Ceara, located
in the Northeast region of Brazil. The municipality is the
most populous in the state and its estimated population,
in 2014, was 2,571,896 inhabitants living (100%) in the
urban area.

The sample (N=200) was defined through non-
probabilistic convenience sampling, recruiting all
high-risk pregnant women hospitalized in the maternity
hospital from October 2013 to July 2014. All pregnant
women considered to be high risk by the hospital where
the research was carried out were included in the study.
The hospital defines high-risk pregnancy as the presence
of obstetric or clinical diseases, such as: hypertensive

syndromes, diabetes, problems with uterine growth



and amniotic fluid volume, preterm labor, prolonged
pregnancy, hemorrhages, infectious diseases, renal,
hepaticand circulatory system diseases, thyroid disorders,
and autoimmune diseases, among others.

Women under 19 years of age, and/or with twin or ectopic
pregnancy, or with a diagnosis of molar pregnancy were
excluded. Adolescents were excluded due to the need for family
authorization to participate in the research, as they could have
dietary characteristics particular to adolescence that would
influence the definition of patterns related to adult pregnant
women,in addition to requiring specific anthropometric
assessment, as well as in casesof twin pregnancies. Ectopic and
molar pregnancies, as they are non-viable conditions, would
involve changes in prenatal care. There were no refusals by
the pregnant women. Thus, 200 pregnant women (N=200) of
different gestational ages participated in the study.

The data were collected by trained interviewers, two
nutritionists and a nutrition student. The training was carried
out by the research coordinator, aiming to standardize the
technique of data collection and filling out the questionnaires,
reducing information bias.

Initially, through documental search in the patient’s
medical record and maternal card, the data were recorded in
a standardized structured questionnaire for socioeconomic
variables and prenatal care. Subsequently, until the second day
of the immediate postpartum period, the participants answered
questions related to dietary recommendations during prenatal
consultations; and a Quantitative Food Frequency Questionnaire
(QFFQ) was applied regarding their diet during pregnancy.'>'¢

The socioeconomic variables (age, level of schooling, years
of schooling, family income, marital status and parity) were
collected from the medical records and used to characterize the
sample and Poisson regression adjustment. Age was categorized
into: “<35 years old” (No risk), “>35 years old” (At risk).°The
level of schooling was assessedas years of schooling and grouped
for statistical analysis into the following categories: “<9 years of
schooling”, “>9 years of schooling”. Marital status was organized
into the categories: “with a partner” (married, stable union) and
“without a partner” (single, widowed, divorced). Family income
in multiples of minimum wages received by all family members
residing in the household (MW = R$724.00 in 2014) was
categorized into: “<3 MWs and “>3 MWs”. Parity was analyzed
regarding the number of children and pregnant women were
categorized as: “nulliparous” (no children) and “multiparous”
(having one or more children).

The prenatal care variables comprised gestational age at
the beginning of prenatal care, number of prenatal consultations
and recommendations on nutrition. The gestational age at
the beginning of prenatal care and the number of prenatal
consultations were collected from the prenatal care card.

For statistical analysis, the gestational age at the beginning
of prenatal care was collected and the pregnant women were
grouped by dividing those who started prenatal care during
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the first trimester® "<13 weeks" and after the first trimester
">13 weeks”. As for the number of prenatal consultations, the
categories “<6 consultations” and “>6 consultations” were
created.’

The variable “recommendations on prenatal nutrition”
was created in response to the question “Did you receive any
dietary recommendationsduring the prenatal consultations?”.
This variable was dichotomized into having received dietary
recommendationsduring the prenatal consultations (yes or no).
If the answer was yes, they were also asked “What were the
recommendations?”

Food data were obtained through the application of a QFFQ
developed and validated for pregnant women users of the Basic
Health Units in Ribeirdo Preto, Sdo Paulo.'>'® The relative
validation study concluded that the QFFQ is an adequate method
for categorizing the estimation of nutrients intoconsumption
quartiles, as most nutrients had 70% or more of the pregnant
women categorized in the same quartile or adjacent quartile.'®

The instrument contained 85 food items and was related
to food consumption during pregnancy. The QFFQ included
the consumption frequency, time unit and portion size. The
daily frequency of consumption, the dietary variable used in
the analysis of the derivation of dietary patterns, was obtained
from the reported food consumption frequency, multiplying
the number of times the food was consumed (N) by the unit
of time (U). The N in the QFFQ ranges from 0 to 10, and the
time unit is a day, a week and a month.!>1¢

Although some foods were grouped in the QFFQ, when
asked to the patients, the women specified which food had been
consumed and, for the analysis of dietary pattern identification,
were considered separately,such as whole milk, skim milk;
fried or boiled cassava; fried or boiled potato; fried, grilled, or
ground beef; pork shank, sausage; boiled, or fried egg, omelet.

In addition to these items, 14 types of foods (couscous,
tapioca, brown sugar, kiwi, dry soupmix, cooked lamb, oats,
linseed, sushi, pancakes, baido de dois, eggplant, manioc flour,
granola) were also included in the analysis of the derivation
of the dietary patterns, as they were mentioned in the answer
to the final question of the QFFQ that allowed reporting the
consumption of other foods that were not included in the list.

The dietary variable used in the analysis of the
derivation of dietary patterns was the daily frequency of
consumption. To identify the dietary patterns, the 105
food items, including the initial 85 items of the QFFQ,
added to the foods mentioned at the end of the questionnaire
and those that were broken down, were arrangedin groups,
according to their nutritional composition. Three food items
(sushi, pancakes and baido de dois) consumed by only 0.5%
of the sample were excluded, and the items mentioned by at
least 80% of the participants (white bread, white rice, cooked
beans) were kept separate. Thus, the 102 food items were
arrangedin 29 groups, considering the nutritional composition
and characteristics of the foods (Table 1).
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Table 1

Food groups used in the analysis of dietary patterns identified among high-risk pregnant women of Fortaleza, Ceara, Brazil, 2014.

Food groups

Items

-

. Refined breads

White bread, sweet bread

Banana, citrus fruits (orange, tangerine), guava, mango/persimmon, apple/pear, cantaloupe/watermelon, golden/red
lady papaya, strawberry, peach, avocado/ avocado smoothie, grape, pineapple, kiwi, orange juice, other fruit juices

Carrots (raw or cooked), pumpkin, beetroot (raw or cooked), cucumber, tomato, zucchini, broccoli, legumes

Fried/grilled beef steak, ground beef, beef with vegetables / steak roll / beef stroganoff, giblets (liver or gizzard),

Encased meats (mortadella, salami, ham, turkey breast, hot dog sausage), sausage, bacon/pork rinds

Honey/jam/syrup, fruit dessert/fruit popsicle, dulce de leche, ice cream, chocolate, peanut candy (peanut brittle,
Chikki), chocolate drink, sugar added to beverages, rapadura, sandwich cookies with fillings, cake

2. Cookies Cream crackers, sweet wafer without stuffing
3. Risottos and pasta Risotto, stuffed pasta, pasta without filling
4. Rice White rice
5. Beans baked beans, spicy beans (feijoada, black bean stew with sausage or bacon)
6. Whole cereals Whole bread, whole rice, oats, flaxseed, granola
7. Non-friedtubers Cassava/potato/mashed potatoes or boiled manioc
8. Friedtubers Cassava/potato/mashed potatoes or fried manioc
9. Regional foods Couscous, tapioca, flour
10. Fat Butter, margarine
11. Whole dairy Whole milk, cream cheese, yellow cheeses, whole yogurt
12. Milk preparations Porridge, fruit smoothie
13. Non-fat dairy Skim milk, cottage cheese, non fat yogurt
14. Salty snacks Snacks, pizza, fried snacks, salt baked foods
15. Fruits and fruit juices
16. Nuts and oil seeds Chestnut/nuts/peanuts
17. Leafy vegetables Raw or cooked chard/ lettuce/cabbage, kale/watercress/chicory/arugula
18. Other vegetables
(string beans, chayote, cauliflower), eggplant, corn, vegetable soup
19. Soda Soda/artificial juice
20. Coffee Coffee
21. Red meat
tripe, pork, mutton
22. Chicken Roast chicken, kung pao chicken/chicken stroganoff/fricassee, fried chicken
23. Fish Fish boil, fried fish, tuna, sardine
24. Sea food Seafood
25. Processed meat
26. Eggs Boiled egg, fried egg, omelette
27. Sweeties
28. Processed soup Noodles, powder soup
29. Popcorn Snack foods like potato chips/popcorn

For the identification of the dietary patterns, the
exploratory factor method using the principal components
analysis (PCA) was used, followed by the Varimax
orthogonal rotation.

The methods used to assess whether the data were adequate for
carrying out the factor analysis were the Kaiser-Meyer-Olkin
(KMO) coefficient, using values > 0.6 as the cutoff point and
the Bartlett’stest of sphericity (BTS), with a value of p<0.05.

The amount of retained factors was defined by three criteria:
components with eigenvalues >1.0, point with the highest slope of
the scree plot and the subjective interpretation of the conceptual
meaning of the identified dietary patterns.'’

The components were interpreted through the factor
loadings, which are the correlation coefficients between the
dietary variables and the factors. Factor loadings > 0.3 or <-0.3
were considered important contributions to the pattern.'® When
the loads are positive, there is a direct association of the food item
with the factor, that is, greater consumption of the food; when
they are negative, there is an inverse association, that is, lower
consumption of that food.'®

The main components were named according to the nutritional
composition of the food items retained in each factor, in addition to

checking in the literature the names used for patterns with similar
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composition. Each assessed pregnant woman received a score for
each factor that was retained. Subsequently, the factorial scores of
each dietary pattern were categorized into quartiles, with the upper
quartile of the distribution representing greater adherence to the
pattern. The program used to perform the statistical analyses was
the STATA software, version 10.0.

First, a descriptive analysis of the socioeconomic variables
(age, level of schooling, marital status, family income, parity) and
prenatal care (gestational age at the beginning of prenatal care,
dietary advice in prenatal consultations and number of prenatal
consultations) was carried out.

Poisson regression with robust variance estimation was used
to estimate the prevalence ratios (PR) between the independent
variables (number of prenatal consultations, dietary advice in
prenatal consultations, gestational age at the start of the prenatal
care)and the dependent variables (dietary patterns).

Initially, a bivariate analysis was performed between each
independent variable and each identified dietary pattern. Then, for
each identified dietary pattern (dependent variable), a multivariate
analysis was performed, in which all independent variables were
included in the model, as well as adjustment for socioeconomic
variables (age, level of schooling, marital status, family income,
parity). The dependent variables, i.e., food consumption patterns,



were classified as dichotomous: low adherence (1%, 2™ and 3%
quartiles) and high adherence to the pattern (4" quartile).
Estimates were calculated by points and by 95%
confidence intervals (C195%), with the significance level being
set at 5%. The study was approved by the Research Ethics
Committee of Universidade Estadual do Ceara (n. 388.016).

Results

Most (86.0%) of the pregnant women were 35 years old or
younger, lived with a partner (76.5%) and were multiparous
(59.0%). Maternal age ranged from 19 to 45 years and the
median was 27.5 years. The majority (70.9%) had more than
nine full years of schooling, but only 10.8% had a family
income above three minimum wages (Table 2).

The clinical diagnoses, as they were not mutually
exclusive, admit that each pregnant woman could have more
than one pathology that classified her as being at high risk.
On hospital admission, hypertensive syndrome was the most
frequent pathology (60.5%), followed by PROM (24.5%) and
alterations in amniotic fluid volume (13.5%).

The gestational age at the start of prenatal care ranged
from 3 to 38 gestational weeks and the median was 15.34
gestational weeks. An average of 4.64 prenatal consultations
were performed (SD = 2.53), ranging from none to a

Prenatal care in the dietary patterns of high-risk pregnant women

maximum of nine consultations. During the follow-up
consultations carried out in the prenatal period, most pregnant
women (66.0%) received dietary advice (Table 2), and 65.9%
(N=54) of them had more than six consultations.

The KMO coefficient (0.63) and Bartlett’s test of
sphericity (p<0.01) indicated satisfactory confidence for
carrying out the factor analysis. Ten factors with eigenvalues >
1.0 were retained and the inflection of the scree plot indicated
three factors that, after the analysis of the conceptual meaning,
were retained and explained 30.5% of the total variance. Only
these three retained patterns had eigenvalues > 2.0 (Table 3).

The dietary patterns were defined as follows: ‘common
Brazilian’ (popcorn and chips, chicken, beans, rice, fish, beef,
soft drinks, industrialized soups, cookies); ‘healthy’ (fruits and
fruit juices, other vegetables, dairy foods, leafy vegetables,
low-fat dairy products, whole grains, nuts, seafood); and
‘energy-dense’ (processed meats, fats, refined flour breads,
sugar and sweets, risottos and pasta, full-fat dairy products,
savory foods, non-fried tubers, eggs, coffee). The Brazilian
common pattern explained most of the variance (11.1%)
(Table 3).

The analyses were performed without adjustment
(bivariate) and with adjustment (multivariate), demonstrating
that only the independent effects remained in the model
(Table 4).

Table 2

Socioeconomic characteristics and prenatal care features of high-risk pregnant women of Fortaleza, Cear3, Brazil, 2014.
Characteristics N %
Age (years) (N = 200)

<35 172 86.0

>35 28 14.0
Educational level (years) (N = 196)*

<9 57 29.1

>9 139 70.9
Marital status (N = 200)

With partner 153 76.5

Without partner 47 23.5
Family income (MW) (N = 176)*

<3 157 89.2

>3 19 10.8
Parity (N = 200)

Nulliparous 82 41.0

Multiparous 118 59.0
Gestational age at the beginning of prenatal care (weeks) (N = 183)*

<13 96 52.5

>13 87 47.5
Dietary guidance in prenatal consultations (N = 200)

Yes 132 66.0

No 68 34.0
Ne. of prenatal consultations (N = 200)*

<6 118 59.0

>6 82 41.0
Maternal BMI (N = 174)*

Underweight (<18,49) 4 2.3

Normal weight (18,5 - 24,9) 56 32.2

Overweight (25 - 29,9) 67 38.5

Obese (> 30) 47 27.0

BMI = Body Mass Index; MW = minimum wage: R$ 724,00 (2014); *Variation in n due to some pregnant women who did not know and/or some medical records lacking

information. Source: Prepared by the author.
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Table 3

Distribution of factor loadings of the principal dietary patterns identified among high-risk pregnant women of Fortaleza, Ceara, Brazil,

2014.

Food groups

Common Brazilian

Healthy Energy-dense

Popcorn, snack foods like chips
Chicken

Beans

Rice

Fish (fried, boiled and canned)
Red meat

Soda

Processed soup
Cookies

Fruits and fruit juices
Other vegetables
Milk preparations
Leafy vegetables
Non-fat dairy

Whole cereals

Nuts and oil seeds
Sea food

Processed meat

Fats

Refined breads
Sugars and Sweeties
Risottos and pasta
Whole dairy

Salty snacks
Non-friedtubers
Eggs

Coffee

Friedtubers

Regional foods
Explained variance (%)
Eigenvalue

0.640
0.612
0.553
0.553
0.543
0.541
0.535
0.507
0.406

1.1

3.97385

0.720
0.641
0.581
0.518
0.492
0.4901
0.372
0.331
0.588
0.581
0.571
0.519
0.487
0.442
0.415
0.398
0.339
0.336

10.2
2.83831

9.2
2.01716

Foods with factorial loadings > 0.3 or < - 0.3; total variance = 30,5%.

The multivariate analysis, adjusted for the
socioeconomic variables, disclosed a significant association
with the number of prenatal consultations and dietary
advice during prenatal consultations. Pregnant women
who did not receive dietary recommendationsduring the
prenatal consultations had a lower chance of adherence
to the healthy pattern (PR= 0.81; CI95%= 0.67-0.95).
The pregnant woman who had an adequate number of
prenatal consultations1 (>6) showed greater adherence to
the 'healthy' pattern (PR= 1.15; CI95%= 1.01-1.32) and
lower adherence to the ‘energy dense’pattern (PR=0.85;
CI195%=0.74-0.99) (Table 4).

Discussion

Three main dietary patterns were identified among
the 200 high-risk pregnant women included in the
study, namely ‘common Brazilian’, ‘healthy’ and
‘energy-dense’. This is the first study, in the searched
literature, that identified dietary patterns in a specific
group of pregnant women classified as high risk in
Brazil. Prenatal characteristics were associated with
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the ‘healthy’ and ‘energy-dense’food patterns, but not
with the ‘common Brazilian’ one.

The variance explained by these factors (30.5%) was
close to the values found in other studies that maintained
three dietary patterns, which ranged from 25.8%' to
36.1%."3 The proportion of the variation explained by a
set of components depends on the number of variables
that entered the principal components analysis and
on the number of retained components, and should be
compared through the literature with caution, since there
are methodological differences between the studies.!”

The ‘common Brazilian’ dietary pattern, which
explained the highest percentage of variance, consisted
of foods typical of the diet of the Brazilian population,
as observed by Hoffmann et al.,?® Vilela et al.,"* Castro
et al.®' and Ternus et al.'? Brazilian meals usually
include rice and beans, beef or chicken, and an artificial
juice.? The pattern found in this study includes some
foods that do not fit into the traditional Brazilian
diet, representing a modern and more current diet of
Brazilian individuals, so the common denomination

was more appropriate.
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Table 4

Prevalence ratios (PR), crude and adjusted, and confidence intervals (CI95%) for the association of prenatal variables with the Common Brazilian,
Healthy, and Energy-dense patterns identified among high-risk pregnant women of Fortaleza, Cear4, Brazil, 2014.

Common Brazilian pattern Healthy pattern Energy-dense pattern

Variable
Unadjusted ., Adjusted o, Unadjusted o, Adjusted o, Unadjusted ., Adjusted o
RP 1C95% PR 1C95% RP 1C95% RP 1C95% RP 1C95% RP 1C95%
Gestational
age at the
beginning p=0.949 p =0.344 p =0.364 p =0.232 p =0.680 p =0.771
of prenatal
care (weeks)
<13 Reference - Reference - Reference - Reference - Reference - Reference -
0.90- 0.78 - 0.78 - 0.79 - 0.94 -
>13 1.03 118 0.93 1.08 0.89 1.02 0.91 106 1.08 1.23 1.02 0.88-1.18
Dietary gui-
dance in pre- _ _ _ _ _ _
natal consuk p =0.095 p =0.171 p =0.019 p =0.009 p=0.032 p =0.718
tations
Yes Reference - Reference - Reference - Reference - Reference - Reference -
0.99 - 0.95 - 0.69 - 0.67 - 0.86 -
No 1.13 1.29 1.1 130 0.80 0.93 0.81 095 0.98 113 1.03 0.89-1.19
N° of
prenatal con- p=0.648 p=0.390 p=0.346 p=0.047 p =0.128 p =0.036
sultations
<6 Reference - Reference - Reference - Reference - Reference - Reference -
0.85- 0.81 - 0.98 - 1.01 - 0.76 -
>6 0.97 111 0.94 1.09 1.1 127 1.15 1.32 0.87 1.00 0.85 0.74-0.99

MW = minimum wage in Brazil: R$ 724,00 (2014); Adjusted for the variables age, educational level, marital status, family income, and parity; p value for the maximum
likelihood ratio test, obtained by Poisson regression; Source: Prepared by the author.

A dietary pattern with similar composition and the
same denomination “common-Brazilian” was found in
a study carried out with women in the pre-gestational
period.” Dietary patterns with similar characteristics
called “traditional pattern” were also found in menopausal
women;*® “traditional Brazilian” in pregnant women in
Ribeirdo Preto, state of Sdo Paulo;**”Brazilian” in adult
women from Sdo Leopoldo, state of Rio Grande do
Sul;'? and “mixed” in a study carried out with puerperal
women in the city of Rio de Janeiro, state of Rio de
Janeiro,*'indicating a national habit associated with the
pregnant women’s food consumption.

The ‘healthy’ pattern has healthy foods in its
composition with a lower level of processing, such as
fruits, vegetables and whole grains, similar to other
patterns reported in the literature with the same name,
in Portuguese '>??and in English.?! Another study with
pregnant women® identified a pattern with a different
composition that was called “healthier” (“healthierdietary
pattern”). The presence of this pattern shows adherence to
healthier and essential eating behaviors during pregnancy
and other life cycles.

The ‘energy-dense’ pattern was so named because
it has several foods with high energy density, rich in

simple carbohydrates, sugar and fat in their composition.
This dietary pattern is similar to the “processed” pattern
mentioned in a national study'® and to the “risk” pattern
of another Brazilian study.!'?

In the study carried out by Zuccolotto et al.?2, two
dietary patterns called “snacks” and “coffee” were
identified, which combined have characteristics that
are similar to our “energy-dense” pattern. This pattern
characterizes adherence to a diet associated with the
presence of obesity and chronic diseases in all studied
groups.

These variations in the names and the food items that
constitute the patterns can be explained by the subjective
decisions that must be made to carry out the analysis,*
which include choosing the most appropriate method,
the decision to group food items, the ideal treatment of
variables that will be used (frequency of consumption,
gram/mL, % calories), the number of factors retained, the
value from which factor loadings are considered important,
and the designation of the patterns.?*

In the present study, high-risk pregnant women
who did not receive dietary advice during prenatal care
consultations had lower adherence to the ‘healthy’ pattern.
Moreover, those who received an adequate number of
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prenatal consultations showed lower adherence to the
‘energy-dense’ pattern. Only the ‘common Brazilian’
pattern was not associated with any of the investigated
prenatal characteristics.

These findings reinforce the importance of having
pregnant women attend adequate prenatal care, and
receivingrecommendations on healthy eating,” since it is
during pregnancy that women are more concerned with
diet and food options.?® Thus, pregnancy is the ideal period
for encouraging healthy habits, and frequent prenatal
follow-up consultations allow the health professionals
to constantly reinforce the importance of thesechanges.?’

In an international cohort,?® carried out in the North
Carolina region, with pregnant women in the second
trimester of pregnancy, birth outcomes showed that
greater adherence to a healthy dietary pattern reduced
the chances of preterm birth. While greater adherence
to a poorer quality dietary pattern increased the chances
of preterm birth.?® Therefore, the quality of the diet is an
important modifiable risk factor that can be a useful tool
in dietary interventions and strategies aimed at improving
childbirth outcomes.?®

Therefore, encouraging changes in the diet, aiming
at healthy eating habits, such as moderately increasing
the consumption of vegetables and foods of plant origin,
in addition to their low cost and low risk, can bring
benefits to the health of the mother and the fetus.?

The Brazilian Ministry of Health advises that
pregnant women should reduce the consumption of foods
rich in fat, because when consumed in excess, they are
associated with the development of obesity, hypertension
and heart disease.!’Additionally, they should reduce
the intake of sugars and sweets, since their frequent
consumption increases the risk of complications such
as excess weight gain, obesity, gestational diabetes
and hypertension. Sodium consumption should also be
reduced, as its excessive intake increases the risk of
hypertension, heart and kidney disease, in addition to
increasing edema.!” These recommendations suggest
that pregnant women should avoid consuming foods that
have the characteristics of the ‘energy-dense’ dietary
pattern, identified in the present study, aiming to prevent
complications during pregnancy.

A study carried out with Norwegian pregnant women,
aimed to estimate the association between dietary patterns
during pregnancy and the risk of developing preeclampsia,
found that a dietary pattern characterized by a high intake of
vegetables and vegetable oils, and a low intake of processed
meats and sweet drinks can be beneficial >

Pajunen et al.?® found associations between a
gestational dietary pattern characterized by the intake of
vegetables and rye bread, and a lower risk of gestational
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diabetes mellitus,whereasthe consumption of a pro-
inflammatory diet was associated with a higher risk of
gestational diabetes. Therefore, the authors recommend
encouraging the consumption of diets that include
vegetables and rye bread.

A study of Iranian pregnant women showed an
inversely significant association between a healthy
dietary pattern (leafy vegetables, legumes, fruits, low-
fat dairy products, poultry, beef, citrus fruits, nuts, fish,
olives, marinades, sweet fruits, eggs and unsaturated fat)
and the risk of having preeclampsia.?? Additionally, a
higher chance of developing preeclampsia was observed
among pregnant women with greater adherence to the
western dietary pattern, characterized by processed
meats, fruit juice, citrus fruits, nuts, fish, desserts and
sweets, sugar, saturated fat, fruits with high glycemic
index, potatoes, legumes, coffee, eggs, pizza, high-fat
dairy products, whole grains, and soft drinks.?

In Brazil, performing a more complete nutritional
assessment and providing dietary recommendationsduring
the prenatal follow-up consultations, is not yet a routine
procedure. Although the Ministry of Health recommends
this practice, health professionals, who are not specialists
in nutrition, generally do not understand all the factors that
influence eating habits during pregnancy, which results in
variations in the dietary advicegiven to pregnant women.

Nevertheless, the dietary advice given by non-
specialized professionals was important in the present
study. Most pregnant women received recommendations
on nutrition during prenatal consultations. However, the
minority attended an adequate number of consultations,
which was associatedwith greater adherence to the
‘healthy’ pattern. Therefore, the importance of effective
public policies is reinforced, by promoting the training
of the health team to carry out nutritional education
actions directed at women and pregnant women, aiming
to promote healthy eating practices.?

The number of prenatal consultations can be
considered a limitation of the present study. Although
all pregnant women were evaluated in the immediate
postpartum period, the number of prenatal consultations
may vary, since some women had a preterm birth, which
already implies a lower number of consultations, and
also prolonged pregnancy, which may have resulted
in a greater number of consultations. However, the
categorization into fewer than six and six consultations
or more was able to minimize the possible differences in
the number of prenatal consultations.

The use of the QFFQ also has limitations, considering
that the pregnant women’s answers could be influenced by
the dietary advice they received during pregnancy, hiding
information or modifying their actual dietary pattern.



Therefore, the interviewers were trained to reinforce at
the beginning and throughout the application of the QFFQ
that they should mention what they had actually consumed.

This study used a validated food frequency
questionnaire for pregnant women from another region
of the country, since there is no validated QFFQ for
pregnant women in the Northeast region. The choice
of this QFFQ was due to the fact that the instrument
permits the inclusion of other foods that are frequently
consumed, allowing the addition of foods that are typically
consumed in the region, reducing this bias of the validation
site. We believe itminimized the effects caused by this
instrument when it was decided to use the frequency of
food consumption for the principal components analysis,
rather thanusing grams/mL or caloric percentage, since
the data of the consumed portions could be over- or
underestimated.

Another limitation is related to the ability to use
the QFFQ to identify dietary patterns in pregnancies of
different durations.A longitudinal study detected dietary
patterns in Spanish women, in the pre-gestational period,
at four different moments during pregnancy, and six
months after childbirth. As the patterns did not show
significant changes over time, the authors concluded that
the information on food consumption obtained at any
time during pregnancy can provide reliable information
on a common dietary pattern throughout the gestational
period.?® Thus, it is believed that the dietary patterns
obtained in this study, even in pregnant women with
different gestational ages, reflect the diet of these women
throughout the gestational period, since the QFFQ used in
the study is related to food habits throughout pregnancy.

The results of this study reinforce the information
found in the literature regarding the importance of
performing adequate prenatal care and having healthy
eating habits. However, the dietary patterns found in
the study are only representative of the assessed women
population, and not of all high-risk pregnant women
in Fortaleza, Ceard. Additionally, these results are the
justification for health professionals to provide adviceto
pregnant women about healthy eating, since those who did
not receive these recommendations had a lower chance of
adhering to the healthy pattern.

Three dietary patterns were identified: ‘common
Brazilian’, ‘healthy’ and ‘energy-dense’. It was observed
that high-risk pregnant women who had an adequate
number of consultations during prenatal care had a
greater chance of adhering to the healthy pattern and a
lower chance of adhering to the energy-dense pattern. Not
receiving dietary recommendationsduring prenatal care
was inversely associated with the healthy pattern. Thus,
the number of prenatal consultations, as well as the dietary
advice, were able to improve the diet of the assessed

Prenatal care in the dietary patterns of high-risk pregnant women

pregnant women, reinforcing the importance of receiving

adequate prenatal care for high-risk pregnant women.
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