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Association between the Diet Quality Index Adapted for Pregnant Women
(IQDAG) and excess maternal body weight

Abstract

Objectives: to investigate the relationship between the Diet Quality Index Adapted for

Pregnant Women (IQDAG) and excess maternal body weight.

Methods: a cross-sectional study was conducted with 754 adult pregnant women, in

Ribeirão Preto, São Paulo, between 2011 and 2012. The criteria proposed by Atalah were

used to classify the body mass index (BMI). Adjusted multinomial logistic regression models

were employed to investigate the relationship between the IQDAG and being overweight and

obese, estimating the odds ratio (OR) and the 95% confidence interval (CI95%).

Results: the mean (SD) age of women was 28 (5) years, 33.4% were overweight and

25.6% obese. The pregnant women with higher scores in the IQDAG were less likely to be

overweight [OR= 0.56 (CI95% = 0.37-0.85)] or obese [0.43 (0.26-0.71)]; those with higher

scores in the “Fiber” [0.51 (0.33; 0.78)] and “Iron” [0.62 (0.40-0.96)] components were

less likely to be overweight. However, women with higher scores in the percentage of energy

from ultra-processed foods were more likely to be overweight [1.72 (1.10-2.94)] or obese

[5.24 (2.80-9.80)], when compared to women with lower scores.

Conclusions: poorer quality maternal diets were observed among the women who were

overweight and obese during pregnancy.
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Introduction

The high prevalence of overweight and obesity
during pregnancy is a relevant public health
problem, predicting adverse health outcomes for the
mother and child binomial in both short and long
term.1 In addition to the immediate implications for
pregnant women, excess maternal body weight
during gestation is considered a determinant of the
health of the fetus, which may be at risk of deve-
loping obesity, cardiovascular disease and allergies
in childhood and adult life.2

Evidence suggests that diet is an important deter-
minant of excess pre-gestational body weight and
excessive weight gain.3,4 Diet quality indexes
(DQIs) are tools that allow the evaluation and moni-
toring of dietary adherence to nutritional recommen-
dations, based on pre-determined dietary compo-
nents (nutrients and foods),5 making it possible to
verify relationships between diet and health
outcomes.3 Accordingly, different international
investigations have been conducted to evaluate the
relationship between diet quality in pregnancy and
weight indicators.6,7

Studies indicate an inverse relationship between
the quality of maternal diet and the body mass index
(BMI) in pregnancy. Mariscal-Arcas et al.6 observed
that greater adherence to the Mediterranean Diet
Score for pregnancy (MDS-P) was associated with a
lower mean BMI (kg/m2) at the beginning of preg-
nancy and a lower mean weight (kg) at the end of
gestation. Among 955 women monitored in the
cohort study Growing Up in Singapore Towards
Healthy Outcomes (GUSTO), in the years 2009 to
2010, it was verified that pregnant women with
greater adherence to the Healthy Eating Index for
Pregnant Women in Singapore (HEI-SGP) presented
the lowest mean BMI at the 26th week of gestation.7

In a cross-sectional study conducted in Greece
with 100 pregnant women, between 2007 and 2008,
better dietary quality was observed, according to the
Healthy Eating Index 2005 (HEI-2005), among low
weight and eutrophic women when compared with
those presenting obesity.8

In the Brazilian context, no epidemiological
studies that investigate the relationship between
dietary indexes in pregnancy and excess maternal
body weight were found in the literature.The Index
of Quality of the Adapted Diet for Pregnant Women
(Índice de Qualidade da Dieta Adaptado para
Gestantes - IQDAG), which was developed for preg-
nant Brazilian women,9 was precursory when incor-
porated recommendations of the current food
guide10 regarding the moderation of consumption of

ultra-processed foods, given the evidence of their
relationship with the occurrence of obesity and non-
communicable diseases.11

Considering the adverse effects of excess body
weight on the health of the mother-child binomial, as
well as the relevant role of diet as a determinant of
these outcomes, the aim of the present study was to
investigate the relationship between the IQDAG and
overweight and obesity in pregnancy, to test the
hypothesis that a better quality diet in pregnancy is
inversely associated with excess maternal body
weight.

Methods

Data from the present study were obtained from a
cross-sectional study conducted with adult pregnant
women attended in the Health Unic System (Sistema
Único de Saúde - SUS) of the municipality of
Ribeirão Preto, São Paulo, between 2011 and 2012,
which aimed to investigate the relationship between
the estimation of dietary nutrients of pregnant
women and gestational diabetes mellitus (GDM), as
described in detail by Barbieri et al.12

The inclusion criteria of the study were: age ≥ 20
years, pre-gestational BMI ≥ 20 kg/m2 and gesta-
tional age (GA) from the 24th week of gestation.
Pregnant women with pre-gestational BMI ≥ 20
kg/m2 were included in order to select women with a
greater chance of GDM. Exclusion criteria were:
women who reported having type 1 diabetes mellitus
or type 2 diabetes mellitus, using glucose-modifying
medications (such as glucocorticoids), having
chronic kidney disease, acquired immunodeficiency
syndrome (AIDS) or cancer and women that did not
provide complete data.

The sample size calculation was based on the
primary outcome of the cross-sectional study, gesta-
tional diabetes. Considering a prevalence of 20% of
GDM among adult women attended in the SUS, with
an acceptable margin of error of 5%, a sample of 512
pregnant women was necessary.

The present study was approved by the Research
Ethics Committee of the School Health Center of
Ribeirão Preto Medical School, University of São
Paulo, CEP/CSE-FMRP-USP-034/2014 (CAAE:
28178514.3.0000.5414). All the pregnant women
that agreed to participate in the study signed the
consent form.

The pregnant women underwent an anthropo-
metric evaluation at the time of the interview. Weight
(kg) and height (m) data were obtained using a
digital scale (Tanita, model HS 302) and portable
stadiometer (Sanny, model ES 2040), respectively. 
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The BMI according to the GA was calculated and the
pregnant women were classified as: low weight,
adequate weight, overweight and obese, following
the criteria proposed by Atalah et al.13 The BMI
classification criterion proposed by Atalah et al.13

was developed using data from a prospective study
conducted among pregnant Chilean women, which
was accepted by the Ministry of Health14 to classify
the BMI according to the GA among pregnant
Brazilian women.

The GA was estimated based on the date of the
last menstrual period recorded on pregnant woman’s
card, later corrected through the ultrasound data
recorded in the medical record.

Food consumption was estimated using two 24-
hour recalls (24hR) and a food frequency question-
naire (FFQ) obtained by trained nutritionists
between the 24th and 39th weeks of gestation.

The two 24hR were obtained through the
multiple-pass technique in three stages (participant
report, detailing and review),15 with the first 24hR
obtained at the time of the interview (in the primary
health unit) and the second through telephone
contact, with at least seven days between the replica-
tions, regardless of the day of the week or season.

The FFQ contains 85 food items and was devel-
oped and validated for SUS users in the city of
Ribeirão Preto, São Paulo state.16 The FFQ was
collected through an interview on the same day as
the first 24hR at the health unit. The FFQ was
considered accurate for the estimation of the
consumption of foods analyzed in the present
study.16

The nutritional composition of the dietary intake
was estimated through means of the NutWin® soft-
ware (Nutrition Support Program, Version 1.5, São
Paulo, 2002), using the Brazilian Table of Chemical
Composition of Foods (TACO)17 and the table of the
United States Department of Agriculture Research
Service (USDA).18

The usual diet was estimated using the Multiple
Source Method (MSM).The MSM is a statistical
modeling technique program developed by the
European Prospective Investigation into Cancer and
Nutrition (EPIC).19 The method estimates the usual
intake of food and nutrients in three steps: 1.
Estimation of the probability of intake on a random
day; 2. Estimation of usual intake on days of
consumption, corrected for variability; 3. Usual
intake of individuals calculated through the product
of probability of ingestion on a random day (step 1)
by the usual intake on day of consumption (step 2).20

In addition, the MSM allows data from short-
term dietary measures, such as the 24hR, to be

combined with data of the frequency of food
consumption from an FFQ.19 In the present study,
for the estimation of consumption of foods, the 24hR
data corrected for the frequency of consumption
reported in the FFQ were used; for the nutrient esti-
mation, all the pregnant women were considered to
be consumers, and no adjustment through the FFQ
was required.19

The quality of diet was analyzed through the
IQDAG, previously developed to evaluate the diet of
pregnant women attended in the SUS of the city of
Ribeirão Preto.9 The index presents nine compo-
nents, representing three food groups (portions/1000
kcal) ("Vegetables", "Legumes" and "Fresh Fruits"),
five nutrients ("Fiber", "Omega 3", "Calcium",
"Folate" and "Iron") and a moderator component
(percentage of energy value from ultra-processed
foods). A detailed description of the IQDAG scoring
criteria is presented in Table 1.9

Information were obtained through a structured
questionnaire regarding age (years), education (years
of schooling), parity (number of children), practice
of physical activity (minutes per week of walking
and physical exercises), self-reported skin color
(white, brown or other), history of smoking (never
smoked, ex-smoker, current smoker) and use of
dietary supplements. The economic stratum of
women was determined according to the Brazilian
Economic Classification Criterion (CCEB),21 which
defines the strata from A (highest level) to E (lowest
level), based on the possession of items and the level
of education of the head of the family.

The basal metabolic rate (BMR) of the pregnant
women was calculated using predictive equations
and the method of Goldberg et al.20 which was
adopted to estimate underreporting of energy intake
(EI). An EI:BMR ratio ≤ 1.35 was considered as
underreporting.

The pre-pregnancy weight of all evaluated
women was obtained based on data recorded on the
obstetric monitoring card of the pregnant woman.
Pre-gestational BMI was classified according to the
recommendations of the Institute of Medicine.22

The diagnosis of GDM was performed according
to the criteria of the World Health Organization of
2014.23 Fasting blood samples were obtained, as
well as within one and two hours after the ingestion
of a75g glucose load, with the glucose oxidase test
used to determine the plasma glucose. The presence
of hypertension during pregnancy was investigated
through the self-report of the pregnant woman.

The Kolmogorov-Smirnov test was used to eva-
luate the normality of the continuous variables.
Mean (SD) and median (P25, P75) values were
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Table 1

Diet Quality Index Adapted for Pregnant Women (IQDAG)a. Ribeirão Preto, SP, Brazil, 2011-2012. (N = 785).

Component                                                                                                                   Score

0                               10                                 20 

Vegetables/1,000 kcal (in portions) 0 ≥ 1.5 

Legumes/1,000 kcal (in portions) 0 ≥ 0.5 

Fresh fruit/1,000 Kcal (in portions) 0 ≥ 1.5 

Fiber (g) 0 ≥ 28.0

Omega 3b (mg) 0 ≥ 1.4

Calciumb (mg) 0 ≥ 800.0

Folateb (μg) 0 ≥ 520.0

Ironb (mg) 0 ≥ 22.0

Ultra-processed foodsc ≥ 45 - ≤ 18

Source: Crivellenti et al.9
a Index proposed to evaluate the quality of the diet of pregnant women; b Estimate from the diet and use of dietary
supplements; c percentage of energy from ultra-processed foods.

obtained for the continuous descriptive variables,
while the categorical variables were expressed in
absolute (n) and relative (%) frequencies. The
ANOVA (continuous variables with normal distribu-
tion), Kruskal-Wallis (continuous variables without
normal distribution) and chi-square (categorical
variables) tests were used to compare the maternal
characteristics according to the BMI classification
according to the GA.

The ANOVA with Bonferroni correction was
used to compare the mean (SD) score of the IQDAG
with its components, according to the BMI classifi-
cation.

Multinomial logistic regression models were
used and odds ratio (OR) values and 95% confi-
dence intervals (CI95%) were estimated to assess the
relationship of the total dietary index score, as well
as its components, with overweight and obesity,
considering eutrophic women as the reference. The
IQDAG score was categorized into tertiles, with the
first tertile being adopted as reference.

The adjustment variables of the model consi-
dered were: age (years), education (years of
schooling), parity (number of children), self-report
of skin color (white, brown or others), economic
stratum (A, B, C, D and E), history of smoking
(never smoked, ex-smoker, current smoker), phy-
sical activity (minutes per week of walking and
physical exercise), total energy intake (kcal/day) and
dietary underreporting (yes/no). It should be noted
that in the present investigation, the relationship
between the components "Fiber", "Omega 3",
"Calcium", "Folate" and "Iron" with overweight and
obesity was adjusted by total dietary calories using
the residual method. These variables were selected

based on the theore-tical framework of the influence
on food consumption, as well as on the occurrence
of excess maternal body weight.

The level of significance was set at p<0.05. All
analyses were conducted using the SPSS software
(SPSS software, Version 17.0, SPSS Inc. Working,
Surrey, UK).

Results

In total, 1,446 women were contacted. Of these, 19
(1.3%) did not agree to participate in the study and
642 (44.4%) were excluded after application of the
study criteria, giving a total of 785 (54.3%) women.
In the present investigation, 31 (3.9%) women were
classified as underweight according to the GA, and
therefore were excluded from the statistical analyses.
Thus, the sample consisted of 754 pregnant women
(50.4%).

The mean and the median values of the GA of
pregnant women were 27.7 and 27.0 weeks, respec-
tively, ranging from 24 to 39 weeks. Of these
women, 70.0% were between the 24th and 28th week
of GA, 21.5% between the 29th and 32nd week of GA
and 8.5% had gestational age of more than 33 weeks.

Among the 754 participants, 33.4% were over-
weight and 25.6% obese. The age of the women
ranged from 20 to 45 years and education ranged
from zero to 15 years of schooling. Obese women
had a higher mean age, lower levels of schooling, a
greater number of children, were mostly classified in
economic stratum B, had a greater frequency of
obesity in the pre-gestational period, a greater
frequency of hypertension during the pregnancy and
a greater frequency of diagnosis of GDM, compared
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to eutrophic women. The pregnant women with
adequate weight reported a greater frequency of the
use of dietary supplements (Table 2). Among the 139
(18.4%) women with pre-gestational obesity, 127
(65.8%) were obese during pregnancy, and among

the 225 (29.8%) women that were overweight before
pregnancy, 147 (58.3%) were classified as being
overweight and 57 (29.5%) as being obese during
pregnancy.

The mean score (SD) of the IQDAG was 72.4

Table 2

Sociodemographic characteristics, lifestyle and presence of morbidities of the pregnant women, according to the BMI

categories, according to gestational age. Ribeirão Preto, SP, Brazil, 2011-2012. (N = 754)

BMI Classificationa                                                                  pb

Adequate (n=309)       Overweight (n=252)    Obesity (n=193)            

X ± SD                         X ± SD                   X ± SD

Maternal Characteristics  -  (X ± SD)

Age (years) 27.1 ± 5.4 27.7 ± 5.4 28.7 ± 5.7 <0.01

Education (years) 9.6 ± 2.6 9.1 ± 2.6 9.0 ± 2.9 0.04

Parity 1.1 ± 1.2 1.2 ± 1.1 1.4 ± 1.4 0.01

Md (P25-P75) Md (P25-P75) Md (P25-P75)

Physical activity (min/week)c - 50.0 (0.0-150.0) 35.0 (0.0-116.3) 50.0 (0.0-120.0) 0.18

Md (P25-P75)

a BMI classification, according to the gestational week, following the criteria of Atalah et al.13 Women classified as
underweight (n= 31) according to gestational age were excluded from the analyses; bp value according to ANOVA
(continuous variables with normal distribution), Kruskal-Wallis (continuous variables without normal distribution) and chi-
square (categorical variables) tests; c Minutes per week of walking and exercise; d Classification of pre-gestational BMI
according to the Institute of Medicine.22 Pre-gestational BMI value ≤20 kg/m2 was adopted as inclusion criterion; e GDM
Diagnosis, according to World Health Organization criteria.23

Md=median; BMI = body mass index; GDM = gestational diabetes mellitus.

n % n % n %

Self reported skin color - n (%) 0.15

White 143 46.3 111 44.0 88 44.6

Brown 99 32.0 103 40.9 67 34.7

Others 67 21.7 38 15.1 148 20.7

Economic stratum 0.02

A 0 0.0 3 1.2 2 1.0

B 48 15.6 42 16.7 50 25.9

C 214 69.5 176 69.8 119 61.7

D 46 14.9 31 12.3 21 10.9

E 1 3.0 0 0.0 1 0.5

Smoking history 0.69

Never smoked 243 78.6 198 78.6 156 80.8

Ex-smoker 34 11.0 32 12.7 24 12.4

Currently smokes 32 10.4 22 8.7 13 6.7

Use of supplements 215 69.6 148 58.7 115 59.6 0.01

Pre-gestational BMId <0.001

Adequate 287 92.9 94 37.3 9 4.7

Overweight 21 6.8 147 58.3 57 29.5

Obese 1 0.3 11 4.4 127 65.8

Self reported hypertension 25 8.1 16 6.3 33 17.1 <0.001

GDMe 37 12.0 44 17.5 54 28.0 <0.001
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index presented a 44% lower chance of being classi-
fied as overweight and a 57% lower chance of being
classified as obese, compared to the women catego-
rized in the lowest score tertile. In addition, there
was an inverse association between the "Fiber" and
"Iron" components and being overweight. The
women in the highest tertile of the fiber score
presented a 49% lower chance of being overweight,
while the women in the highest tertile of the iron
score presented a 38% lower chance. A positive
association was, however, observed between the
highest tertile of the percentage of energy from ultra-
processed foods and being overweight or obese. The
pregnant women with the highest total calorie intake
for these products were approximately twice as
likely to be overweight and five times as likely to be
obese. No previous national epidemiological studies
investigating the relationship between dietary
indexes and being excessive body weight during
pregnancy were found in the literature.

Evidence indicates that dietary indexes consti-
tute an important tool to investigate associations
between the quality of the maternal diet and neonatal
outcomes, such as birth weight and intrauterine
growth.3 A better quality diet during the pregnancy,
evaluated through the Alternative Healthy Eating
Index for Pregnancy (AHEI-P), was associated with
a lower level of maternal blood glucose and a lower
risk of preeclampsia in American women.24 It is

(11.6) points, being significantly higher among the
eutrophic pregnant women when compared to the
pregnant women with obesity. The women with
adequate weight also reported diets with higher fiber
content compared to the women that were over-
weight and obese (Table 3).

In adjusted multinomial logistic regression
models, it was found that the pregnant women with
the highest IQDAG scores (3rd tertile) had a lower
chance of being overweight [OR = 0.56 (CI95% =
0.37-0.85)] or obese [0.43 (0.26-0.71)], when
compared to the pregnant women with lower scores
(1st tertile). Women with higher scores (3rd tertile)
for the "Fiber" [0.51 (0.33-0.78)] and "Iron" [0.62
(0.40-0.96)] components presented a lower chance
of being overweight. However, those with the
highest scores (3rd tertile) for the percentage of
energy from ultra-processed foods were more likely
to be overweight [1.72 (1.10-2.94)] or obese [5.24
(2.80 -9.80)], in relation to the pregnant women with
lower scores (1st tertile) (Table 4).

Discussion

In the present study, there was an inverse association
between the IQDAG score and excess maternal body
weight, according to the BMI classification
according to the GA proposed by Atalah et al.13 The
women categorized in the highest score tertile of the

Table 3

Mean scores, intake of food groups and nutrients conforming to the Diet Quality Index Adapted for Pregnant Women

(IQDAG), in the categories of BMI according to gestational age. Ribeirão Preto, SP, Brazil, 2011-2012. (N = 754)

BMI Classificationa                                                                  pb

Adequate (n=309)      Overweight (n=252)       Obesity (n=193)         

IQDAG Score 71.6  12.1c 69.9  11.6 68.3  11.6 < 0.001

Vegetables/1,000 kcal 2.4  1.5 2.4  1.4 2.2  1.3 0.28

Legumes/1,000 kcal 1.7  1.2 1.5  0.9 1.5  0.9 0.09

Fresh fruits/1,000 kcal 0.9  0,6 0.8  0.6 0.8  0.6 0.43

Fiber (g) 24.4  11.0c 22.3  7.6d 22.4  7.4 < 0.001

Omega 3 (mg) 1.0  0.4 1.0  0,3 1.0  0.4 0.20

Calcium (mg) 551.5  244.1 536.4  235.0 531.8  246.4 0.62

Folate (µg) 646.2  1034.7 599.4  1086.3 477.6  422.2 0.06

Iron (mg) 53.1  40.7 47.0  41.0 50.0  43.3 0.23

Ultra-processed foodse 31.9  13.4 31.4  12.3 33.0  13.2 0.43

a Classification of BMI according to gestational week.13 Women classified as low weight (n = 31) according to gestational
age were excluded from the analyses; bp value ANOVA; c Difference in the mean of the women with adequate BMI,
compared to the women with obesity, after Bonferroni test; d Difference in the mean of the women with adequate BMI,
compared to the women who were overweight, after Bonferroni test; BMI = body mass index; e percentage of energy from
ultra-processed foods.
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emphasized that due to differences between the
indexes and the methods of dietary evaluation used,
the comparison of results, in particular those of
dietary components alone, becomes difficult and
limited.

The inverse association between the IQDAG and
excess body weight during pregnancy is in agree-
ment with the findings of a study conducted in
Greece, which used the HEI-2005 to assess diet
quality. In this study, a higher index score was
inversely associated with being overweight and
obese during pregnancy.8 Similar to the IQDAG, the
HEI-2005 considers the consumption of fruits,
vegetables and legumes among its components.

Several factors may explain the inverse relation-
ship between fiber intake and being overweight,
since diets with fibers have low energy density, high
nutritional value and high satiating power.25

Regarding the inverse association between iron
intake and being overweight verified in the present
study, it is emphasized that eutrophic pregnant
women were more likely to use dietary supplements,
which may partially explain the findings, since there
is no biological plausibility for this association.

The IQDAG was the first national index to incor-
porate one of the main recommendations of the Food
Guide for the Brazilian Population: avoiding the
consumption of ultra-processed foods.10 It is

believed that the inclusion of ultra-processed foods
as a moderating component of the index is relevant
in the context of public health, as their excessive
consumption is directly associated with the occur-
rence of obesity.11 Diets rich in ultra-processed
foods are nutritionally unbalanced, since they have a
higher content of added sugars, total fats, saturated
fats, trans fats, cholesterol, sodium and lower
content of fiber, protein and various micronutrients.

Evidence suggests that the high consumption of
ultra-processed foods during pregnancy is a
predictor of greater maternal weight gain and
neonatal adiposity.26 In a prospective study
conducted among pregnant women during the 32nd

and 37th weeks of gestation, it was observed that
each increase of 1% in energy intake from ultra-
processed foods corresponded to a 1.33 kg increase
in gestational weight gain (p= 0.016) and a 0.62%
increase in the total body adiposity of the newborn
(p= 0.037).26

In the present study, there was no difference
between the mean of percentage of energy from
ultra-processed foods among the women with
adequate BMI, those that were overweight and those
with obesity during the pregnancy. This can be partly
explained by the high percentage of overweight and
obese pregnant women that underreported the diet
(48% and 72%, respectively), when compared to the

Table 4

Association of the Diet Quality Index Adapted for Pregnant Women (IQDAG), and its components, with overweight and obesity. Ribeirão

Preto, SP, 2011-2012. (N = 754)a

Overweight OR (CI95%)b                                                   Obesity OR (CI95%)b

1st Tertile        2nd Tertile                 3rd Tertile              1st Tertile           2nd Tertile                  3rd Tertile  

(n = 77)           (n = 80)                      (n = 95)                  (n = 47)              (n = 72)                       (n = 74)

IQDAG Ref 0.78 (0.51-1.19) 0.56 (0.37-0.85) Ref 0.92 (0.57-1.49) 0.43 (0.26-0.71)

Vegetables/1,000 kcal Ref 1.23 (0.81-1.89) 1.03 (0.67-1.58) Ref 0.66 (0.40-1.07) 0.72 (0.45-1.17)

Legumes/1,000 kcal Ref 0.81 (0.53-1.24) 0.75 (0.49-1.15) Ref 0.55 (0.34-0.90) 0.74 (0.46-1.21)

Fresh fruits/1,000 kcal Ref 0.93 (0.60-1.42) 0.98 (0.64-1.49) Ref 0.90 (0.55-1.33) 0.81 (0.50-1.33)

Fiberc (g) Ref 0.86 (0.56-1.30) 0.51 (0.33-0.78) Ref 0.76 (0.46-1.25) 0.79 (0.49-1.29)

Omega 3c (mg) Ref 0.98 (0.64-1.47) 0.89 (0.58-1.36) Ref 0.94 (0.57-1.54) 1.16 (0.71-1.88)

Calciumc (mg) Ref 1.11 (0.73-1.68) 1.12 (0.73-1.71) Ref 1.21 (0.75-1.97) 1.22 (0.74-2.00)

Folatec (μg) Ref 0.85 (0.56-1.30) 0.98 (0.65-1.53) Ref 0.63 (0.39-1.06) 0.75 (0.46-1.22)

Ironc (mg) Ref 0.57 (0.37-0.87) 0.62 (0.40-0.96) Ref 0.72 (0.43-1.20) 0.74 (0.45-1.21)

Ultra-processed foodsd Ref 2.08 (1.32-3.27) 1.72 (1.10-2.94) Ref 3.55 (2.08-6.06) 5.24 (2.80-9.80)

a 31 women classified as underweight according to gestational age were excluded from the analysis;
b Multinomial logistic regression models, considering the first tertile of consumption and eutrophic women as the reference, adjusted for:
age (years), education (years of schooling), parity (number of children), physical activity (minutes per week of walking and physical
exercises), self-report skin color (white, brown or others), economic stratum (A or B, C, D or E), smoking history (never smoked, ex-smoker,
current smoker) total energy ingestion (kcal) and dietary underreporting (yes/no);
c Adjusted by total dietary calories, using the residual method;
d percentage of energy from ultra-processed foods;
OR = odds ratio; Ref = reference value.
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pregnant women with adequate BMI (33%) (data not
presented). This fact may explain the strong associa-
tion between this dietary component and the
outcomes in the adjusted models (including dietary
underreporting), even without a mean difference in
consumption.

Consistent with previous studies, it was observed
that the women with obesity during pregnancy
presented greater age, higher parity, higher
frequency of being classified in intermediate level
economic strata and lower levels of education.27

The present study was a pioneer in Brazil due to
investigating the relationship between the quality of
the diet during pregnancy, through a dietary index,
and excess maternal body weight. Data were
collected by trained nutritionists and data from two
24hR and one FFQ were used to estimate the usual
diet, adjusted by MSM, ensuring greater data relia-
bility. Food consumption information was obtained
simultaneously with the anthropometric evaluation
and the screening for GDM, so the women had not
yet altered their dietary intake as a result of these
diagnoses. However, some of the women classified
as being overweight during pregnancy already
presented this disorder in the pre-gestational period
and the possibility of reverse causality cannot be
ruled out. The main limitation of the study was the
transversal design, making it impossible to identify a
temporal relationship. Women with pre-gestational
BMI ≥20 kg/m2 were included in the study, and few
presented low weight during the pregnancy, which
may limit the extrapolation of the data. In addition,
due to the lack of information about weight gain in
the first trimester of the pregnancy, it was not
possible to investigate the relationship between diet
quality and gestational weight gain. The adoption of
the criteria proposed by Atalah et al.13 for the classi-
fication of BMI according to GA in Brazilian preg-
nant women is controversial,28 however, we do not
know of another classification available for this
population. In addition, this criterion is recom-
mended by the Ministry of Health for evaluating
pregnant women in the country.14 Another limitation
of the study refers to the use of logistic regression in
cross-sectional studies with high prevalence

outcomes, which has been criticized by some
authors. However, this measure of association was
adopted because it is recommended for cross-
sectional studies that aim to investigate the effect of
an exploratory variable on the occurrence of a health
outcome.29 Dietary underreporting was verified in
47% of the pregnant women, estimated using the
formula of Goldberg et al.20 (cut-off point ≤ 1.35).
This high proportion of diet underreporting among
the study participants corroborates a previous study
conducted among pregnant Irish women, in which
the underreporting of energy intake was 42%, even
using a cut-off point ≤ 1.2.30 It should be empha-
sized that the Goldberg method may not be the best
approach to estimate dietary underreporting during
pregnancy, since it does not consider the physical
activity of  individuals and assumes the maintenance
of the body weight.

The data suggest that nutritional interventions
are necessary among pregnant women to promote
the overall quality of the diet, with an emphasis on
promoting the consumption of natural and minimally
processed foods and foods that are rich in nutrients
important in pregnancy. Prospective studies and
randomized clinical trials are recommended to
confirm the hypothesis of the present study.

Poorer quality diets were observed among those
women that were overweight and obese in the gesta-
tional period. Nutritional interventions to promote
higher quality diets among pregnant women are
necessary.
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