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ABSTRACT
Objective
To analyze alpha-linolenic fatty acid intake in two cohorts of pregnant women, and to identify factors associated
with alpha-linolenic acid intake.
Methods
This is a cohort study involving pregnant women with low obstetric risk (N=353) in public health system from
a municipality of São Paulo state, Brazil. In each trimester, two 24-hour food recalls were collected. Descriptive
analyses of dietary lipid profiles were performed, followed by a multiple comparison test. According to the
trimester of pregnancy, differences were assessed using the mean difference test. To evaluate the adequacy of
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linoleic fatty acid and alpha-linolenic acid intake, the adequate intake test was used. The association between
alpha-linolenic acid intake adequacy and maternal characteristics was investigated using a binary logistic
regression model.
Results
Total lipids intake and the percentage contribution to dietary energy met recommended levels. One-third of
the diets demonstrated a lower than daily recommended intake of alpha-linolenic acid. Overweight pregnant
women were twice as likely to have inadequate alpha-linolenic acid intake. Pregnant women from a more
disadvantaged socioeconomic situation had greater risks of inadequate intake.
Conclusion
Over-intake of lipids is not problematic, but quality is an issue, with one third of the pregnant women and their
fetuses exposed to adverse effects due to low intake of omega-3 fatty acids, indicating important nutritional
vulnerability in this population.
Keywords: Alpha-linolenic acid. Fatty acids, omega-3. Fatty acids, omega-6. Pregnant women.

RESUMO
Objetivo
Analisar a ingestão ácidos graxos alfa-linolênico e identificar fatores associados à ingestão inadequada em duas
coortes de gestantes acompanhadas trimestralmente.
Métodos
Estudo de coorte com gestantes de baixo risco obstétrico (N=353) representativas das usuárias da rede pública de
saúde de um município paulista. Nos três trimestres gestacionais foram coletados dois recordatórios alimentares
de 24 horas. Análises descritivas do perfil lipídico da dieta foram processadas seguidas do teste de comparações
múltiplas. As diferenças, segundo trimestre gestacional, foram avaliadas pelo teste de diferença de médias. Para
avaliação da adequação do consumo foi utilizada a ingestão recomendável. A associação entre a adequação
da ingestão de ácido alfa-linolênico e características maternas foi investigada por meio de modelo de regressão
logística binária.
Resultados
A contribuição percentual de lipídeos totais mostrou-se adequada;1/3 das gestantes não alcançou a recomendação
de ingestão diária de ácido alfa-linolênico. Gestantes com excesso de peso apresentam o dobro de chances de
consumo inadequado de ácido alfa-linolênico. Comparadas às gestantes das classes D/E, as pertencentes a classe
C têm menores chances de consumo inadequado.
Conclusão
Não há um problema de excesso de consumo de lipídeos e sim da qualidade destes, cerca de 1/3 das gestantes
acompanhadas e seus conceptos estão expostos aos efeitos adversos do baixo consumo de ácidos graxos de
cadeia ômega-3 na gestação, indicando importante vulnerabilidade nutricional nessa população.
Palavras-chave: Ácido alfa-linolênico. Ácidos graxos ômega-3. Ácidos graxos ômega-6. Gestantes.

INTRODUCTION
The gestational period is a phase in
which great physiological, psychological and
nutritional changes occur. The need for nutrients
to supply the growth and development of the
fetus increase, and many components of the
diet influence the health of both the mother
and child [1]. Examples of these nutrients
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are long-chain Polyunsaturated Fatty Acids
(PUFAs) such as alpha-linolenic (omega-3) and
linoleic (omega-6) fatty acids, with an important
correlation between the levels of PUFA in the
fetus and in the mother [2].
Omega-3 fatty acids
oxidative stress, which is
pregnancy. A review of the
that omega-3 fatty acids,
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anti-inflammatory and antioxidant function,
may have a role in protecting women with
pre-gestational obesity against pregnancy
complications. In overweight pregnant women,
the natural remodeling of adipose tissue is
exacerbated, increasing the lipid profile and
secretion of adipocytokines, leading to a state of
inflammation [3]. Moreover, overweight Brazilian
women of childbearing age are becoming
increasingly more common [4].
A meta-analysis highlighted the positive
influence of higher omega-3 fatty acids intake
during pregnancy in reducing the risk of
prematurity [5]. A study carried out in Rio de
Janeiro with pregnant adolescents found that
intake of omega-3 fatty acids was a predictor
of the babies’ birth weight, and for intake of
every 1 gram of omega-3 fatty acids, the baby’s
weight increased by 74.33 grams [6].
Additionally, studies on outcomes related
to the intake of omega-3 fatty acids include
the effects on the mother’s mental health,
with lower intake related to an increased
risk of depressive symptoms during gestation
[7], and a relationship between a 9:1 ratio of
linoleic and alpha-linolenic fatty acids intake
and postpartum depression [8]. Docohexanoic
acid supplementation during pregnancy was
associated with a higher level of attention in
children at five years of age [9].
Several studies on the diet of pregnant
women have predominantly used the Food
Frequency Questionnaire (FFQ) as a tool for
assessing consumption. There have been limitations
identified in using this tool to evaluate the
consumption of food groups among the pregnant
population, especially when evaluating food
changes throughout the gestational trimesters
[10,11].
The objectives of the present study
were to analyze the intake of alpha-linolenic
and linoleic fatty acids and to identify factors
associated with the intake of alpha-linolenic acid
in two cohorts of pregnant women.
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METHODS
This is a cohort study, using data obtained
from previous research undertaken to determine
the effectiveness of a training intervention for
primary health care professionals to promote
walking during leisure time and five eating
practices (none specifically related to lipid intake)
for patients attending prenatal appointments.
The study was carried out in Botucatu (SP), a city
with 140,000 inhabitants, with more than 90%
residing in an urban area, located in the Central
region of the state of São Paulo, in Southeastern
Brazil.
Further details of the main study are
mentioned in a previous publication [12]. Briefly,
pregnant women attending in Family Health
Units (cohort A) were monitored by trained
professionals who promoted the following
dietary practices: three servings of fruits, two
servings of vegetables, two servings of beans
daily (at least five days a week), with occasional
consumption of soft drinks or industrially processed
cookies. Cohort B comprised pregnant women
from Basic Health Units who were assisted by
professionals not involved in this training. These
women received the usual prenatal care, which
follows Ministry of Health guidelines, and further
guidelines on healthy eating and physical activity
during pregnancy [13].
Based on the tracking/recruitment system
adopted, the two cohorts were representative
of pregnant women receiving prenatal care
in the public primary health care service of
the city. Pregnant women were recruited daily
from November 2012 to June 2013, with data
collection completed in January 2014. All
women who completed prenatal enrollment in
the Primary Health Care service within this period
were invited to participate in the study. Pregnant
women aged 18 or over in the first trimester of
pregnancy (<14 weeks) were eligible for the
study. The exclusion criteria were as follows: the
presence of diseases or complications identified
during the study, such as diabetes, hypertension,
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cardiopathy, or any adverse condition requiring
rest or a reduction of physical activity.
The study commenced with 181 pregnant
women in cohort A and 172 pregnant women in
cohort B. In the first trimester of pregnancy, validated
food consumption data were obtained for all the
pregnant women initially recruited (N=353). As
the study progressed, seven pregnant women
declined to continue participating, and there
were further losses due to prenatal setting
changes (transferal to private or to high-risk
prenatal care), pregnancy terminations, or a
change of city, with a refusal rate of 3.0%. In
the second and third trimesters of pregnancy,
140 and 134 pregnant women from cohort A,
and 141 and 133 from cohort B, respectively,
were studied.
Six 24-Hour Recalls (24hR) were undertaken,
divided into three stages of pregnancy: 1st trimester
(<14 weeks), 2nd trimester (24-27 weeks) and 3rd
trimester (31-34 weeks). In each trimester, one
recall was obtained by an interview at home and
the second recall was by telephone interview.
Strict care was taken to obtain, on a quarterly
basis, a recall related to a weekend or holiday
period and another to a weekday.
Dietary recalls were applied using the
Multiple Pass Methods method, whereby the
interview is conducted in five stages by the
interviewer: quick listing, commonly overlooked
food listing, meal and time setting, detailed
listing, and final review. This method helps the
interviewee to remember the previous day's diet
and to reduce dietary measurement errors [14].
Information on the consumption of beverages
was also obtained in the dietary recall.
The inclusion of food consumption data
was recorded in the Nutrition Data System for
Research software, version 2010 (University of
Minnesota, Minneapolis, United States). Prior
to inclusion in the software, standardization
and quantification of foods and preparations
(grams or milliliters) were performed. In order to
correct and minimize errors, specifically around
the underestimation or overestimation of the
Revista de Nutrição

intake, a consistency analysis was performed
after typing each recall. This analysis verified
the foods and preparations typed, with special
attention paid to the units of measurement and
the presence of outliers for portions, weights,
energy, and nutrients.
In addition to the recalls, socioeconomic,
demographic, obstetric history, and current
pregnancy data were collected by the interviewer
during the home visit to further assist in
characterizing the population.
Descriptive analyses on lipid intake in
each cohort and gestational trimester, and for
the group of pregnant women (cohort A and
cohort B), were processed using a generalized
linear model, with gamma distribution for the
data that presented an asymmetric distribution.
This was followed by a multiple comparisons
test to verify differences in the quarterly
intake of energy, lipids, saturated fatty acids,
monounsaturated fatty acids, polyunsaturated
fatty acids, alpha-linolenic acid, and linoleic acid,
and the ratio between the latter: the linoleic/
alpha-linolenic ratio. The ratio was obtained by
dividing the intake of linoleic and alpha-linolenic
fatty acids, and described according to the
gestational trimester. The differences according
to gestational trimester, in relation to a single
cohort, were evaluated by a means difference
test.
To evaluate an adequate intake of linoleic
and alpha-linolenic fatty acids, the adequate
intake value of 1.4g was used, which is applied
when Recommended Dietary Allowances and
Estimated Average Requirements values are
not established [15]. The adequate intake value
represents an intake that is possibly greater
than the true need. It can be presumed that
intake values above adequate intake reflect an
adequate intake, while values below may or
may not be adequate, without having to draw
definite conclusions on the matter [16]. In the
present study, therefore, the percentage of
pregnant women with adequate intake was
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estimated, considering adequate intake as the
reference. Dietary Reference Intakes were used
to evaluate total lipid intake and their percentage
contribution to dietary energy [17].
The association between the adequacy of
alpha-linolenic acid intake and maternal characteristics
(years of schooling, age, socioeconomic status,
working outside the home, living with a partner,
smoking before pregnancy, drinking alcohol before
pregnancy, number of births, white skin color, pregestational nutritional status) was investigated
using a binary logistic regression model. The
dependent variable/outcome was dichotomized
into adequate intake (above adequate intake)
and inadequate intake (below adequate intake).
Initially, regression analysis was performed with
each of the exposure variables and outcome,
including cohort and trimester variables as
adjustment variables. Energy intake increases in
the second trimester, and the effect of energy
on the chance of adequate/inadequate intake of
alpha-linolenic acid was aimed to be removed
with the trimester variable in the analysis. The
cohort variable in the analyses aimed to address
the confounding factor of professionals who
assisted cohort A women and who were trained
to promote healthy eating practices, although
none specifically related to lipid intake.
All variables with p<0.20 were considered
potential candidates for the final model. The
cohort and gestational trimester variables were
maintained in the final model regardless of the
p-value.
All tests were performed in the Statistical
Package for the Social Science for Windows
(SPSS, Chicago, Illinois, United States), version
20.0, considering p<0.05 as a level of statistical
significance.
The matrix project was submitted to
the Research Ethics Committee of the Medical
School of Botucatu, with approval granted on
05/09/2011 (CEP: 3989/2011). The authorization
of the subproject to analyze the food consumption
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of pregnant women was obtained on 07/07/2014
(CAAE: 32407314.0.0000.5411). Before the
first data collection, all the pregnant women
were informed about the project and study
procedures, and Signed an Informed Consent.

RESULTS
Table 1 shows the socioeconomic,
demographic, obstetric, and nutritional status
characteristics of the pregnant women studied.
Most pregnant women were between 20 and
29 years of age (59.5%), had had 11 years or
more of study (49.3%), belonged to socioeconomic class C (68.1%), did not work outside
the home (51.8%), lived with a partner (73.9%),
were primiparous (42.2%), had white skin color
(64.3%), and reported no tobacco use (74.5%)
or alcohol consumption (61.5%) prior to
pregnancy. The most prevalent pre-gestational
nutritional status was normal weight (47.9%),
but close to overweight values (47.0%).
Table 2 shows the total intake of energy,
lipids, and saturated, monounsaturated, and
polyunsaturated fatty acids according to the
gestational trimester. The total intake of energy,
lipids, saturated and monounsaturated fatty
acids increased from the first to the second
trimester and there was no difference between
the second and third trimesters. The mean intake
of polyunsaturated fatty acids also increased
from the first to the second gestational trimester,
but without statistically significant differences
between the third and the other trimesters.
Considering all the recalls analyzed,
the mean energy intake during pregnancy was
1873.43 (Standard Deviation-SD=654.99) kcal,
with 64.59 (SD=28.87) grams of lipids, 21.75
(SD=11.19) grams of saturated fatty acids,
21.43 (SD=0.54) grams of monounsaturated
fatty acids and 15.77 (SD=7.31) grams of
polyunsaturated fatty acids. The intake of lipids
corresponded to 31.2% of the energy total,
comprising 10.4% of saturated fatty acids,

Rev. Nutri., Campinas, 30(4):443-453, jul./ago., 2017

Revista de Nutrição

448

LG VASCONCELOS et al.

https://doi.org/10.1590/1678-98652017000400004

Table 1. Socioeconomic, demographic, obstetric, and nutritional
status characteristics of pregnant women (N=353).
Botucatu (SP), 2012-2014.
%

Characteristics
Age (years)
18–19

15.0

20–30

59.5

>30

25.5

Level of education (years)
≥11 years

49.3

8–11 years

28.9

<8 years

21.8

Socioeconomic classificationa
B

9.9

C

68.1

D/E

22.0

Works outside the home
Yes

48.2

No

51.8

Lives with a partner
Yes

73.9

No

26.1
b

Number of births
0

42.2

1

27.8

≥2 births

30.0
c

White skin color
Yes

64.3

No

35.7

Use of tobacco before pregnancyd
Yes

25.5

No

74.5
e

Alcohol consumption before pregnancy
Yes

38.5

No

61.5
f

Pre-gestational nutritional status
Underweight

47.9

Excess weight

28.7

Obese

18.3

Note:
b

5.0

Normal weight

a

Missing information about purchasing power (n=8);

Missing information about parity (n=3); c Missing information

about ethnicity (n=3); d Missing information about tobacco usage
(n=3);
f

e

Missing information about alcohol consumption (n=3);

Missing information about body mass index (n=15).

10.3% of monounsaturated fatty acids, and
7.6% of polyunsaturated fatty acids (data not
shown).
The rate of linoleic acid and alphalinolenic acid intake, and the ratio between
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them, according to each gestational trimester, is
presented in Table 3. There was an increase in
linoleic acid intake from the first to the second
gestational trimester and no difference between
the second and third trimesters. Despite an increase
in the intake of alpha-linolenic acid as pregnancy
advanced, there was only a significant difference
between the first and third trimesters. The mean
ratio between these fatty acids did not present
a statistically significant difference between the
gestational trimesters.
The mean intake of linoleic fatty acid
was 13.74 (SD=6.49) grams, having a minimum
intake of 1.33 grams and a maximum intake
of 50.46 grams. The mean alpha-linolenic
acid intake was 1.80 (SD=0.81) grams, with a
minimum intake of 0.14 grams and a maximum
of 6.97 grams. The ratio of linoleic fatty acid to
alpha-linolenic had a mean of 7.73 (SD=1.82),
with a minimum and maximum ratio of 2.72
and 34.19, respectively (data not shown in the
table).
Considering adequate intake, 32.5%
of the diets presented values of alpha-linolenic
acid intake below recommended levels. Table
4 shows the results of logistic regression
analyses between maternal characteristics
and inadequacy of alpha-linolenic acid intake
(<1.4g/d), always adjusted by trimester
and cohort. Socioeconomic status and pregestational nutritional status were associated
with inadequate intake of alpha-linolenic acid
independently of each other, of the trimester
and the cohort to which the pregnant woman
belonged. Obese pregnant women were twice
as likely to have inadequate intake of linoleic
fatty acid in comparison with normal weight
pregnant women (Oddes Ratio-OR=2,080;
95% Confidence Interval-95%CI=1,414–3,061,
p=0.003). Pregnant women in classes B and C
had less chance of inadequate intake compared
to those in classes D and E (p=0.019), however
the results reached statistically significant levels
only for those in class C.
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Table 2. Energy intake and lipid profile of pregnant women, according to gestational trimester. Botucatu (SP), 2012-2014¹.
1st trimester (n=353)

Diet component

2nd trimester (n=281)

SD²

Mean

SD²

b

1931.26

676.89b

68.23

26.42b

67.02

31.17b

10.59

23.37

b

22.72

12.14b

19.70

10.23a

22.69

9.83b

22.27

11.36b

15.17

a

16.16

b

16.13

Mean

1961.93

59.82

28.35a

Saturated fatty acids (g)

19.70

a

Monounsaturated fatty acids (mg)

1758.42

Lipids (g)

Polyunsaturated fatty acids (mg)

676.63

7.58

SD²

Mean
a

Energy (kcal)

3rd trimester (n=267)

583.88

10.63

6.72

7.50ab

Note: 1Data on the two cohorts of pregnant women (A and B) together; 2 Means followed by the same letter do not differ according to the
means difference test.
SD: Standard Deviation.

Table 3. Intake of linoleic fatty acid (18:2n-6), α-linolenic acid (18:3n-3) and linoleic/alpha-linolenic fatty acid ratio, according to
gestational trimester. Botucatu (SP), 2012-2014¹.
Type of fatty acid/6/3 ratio
Linoleic fatty acid (g)
α-linolenic fatty acid (g)
Linoleic/α-linolenic ratio

1st trimester (n=353)
M

SD²
a

13.24

6.75

1.73

0.85a

7.78

a

1.77

Min.–Max.

2nd trimester (n=281)
M

1.33–41.13

14.09

0.14–5.57

1.83

2.72–26.59

7.71

SD²
b

Min.–Max.

3rd trimester (n=267)
M

SD²
ab

6.02

3.40–41.14

14.01

6.61

0.71ab

0.37–4.43

1.86

0.85b

7.68

a

1.38

a

4.17–14.29

2.24

Min.–Max.
3.17–50.42
0.37–6.97
3.70–34.19

Note: 1Data on the two cohorts of pregnant women (A and B) together; 2 Means followed by the same letter do not differ according to the
means difference test.
M: Mean; SD: Standard Deviation; Min.: Minimum; Max.: Maximum.

DISCUSSION
The average total lipids intake was within
the recommendations in terms of its percentage
contribution to diet energy. However, onethird of the diets did not reach the daily
recommendation for intake of alpha-linolenic
fatty acids and almost all diets presented a
high ratio between linoleic and alpha-linolenic
fatty acids. Overweight pregnant women of
lower socioeconomic status are more likely to
have inadequate intake of alpha-linolenic acid,
regardless of the gestational trimester or the
cohort. The intake of polyunsaturated fatty acids
increased slightly from the first to the second
trimester and remained unchanged in the third
trimester.
The alpha-linolenic fatty acid intake of
pregnant women was lower than that reported
for pregnant adolescents studied in Rio de Janeiro
[6]. Compared to another study conducted in Rio

de Janeiro, the women in this study presented
a less favorable profile, in respect of the intake
of alpha-linolenic fatty acid, with a median and
interquartile range of 1.63 (1.25–2.19) grams
versus 2.1 (1.4–2.6) grams [8]. The background
social context is relevant to the intake of these
nutrients, possibly through consideration of
specific culinary cultures. Localized studies
should aim to focus on pertinent nutritional
interventions in prenatal care.
Compared to a study evaluating pregnant
women in Southern India (n=1,838) with
predominantly vegetarian diets very low in
saturated fat and total fats, the situation in
Botucatu, as revealed in our study, was more
favorable. The average energy percentage of
alpha-linolenic fatty acid intake in pregnant
women in Southern India was reported to be
0.24%, compared to 0.86% in our study. The
energy contribution of saturated fatty acids was
also higher in the pregnant women in our study
(10.4% versus 8.4%). The low intake of these
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Table 4. Logistic regression analyses between characteristics of pregnant women and intake of alpha-linolenic acid above adequate
intake. Botucatu (SP), 2012-2014.
Initial model1

Variables

OR

Final model2
p-value

95%CI

Age (years)

OR

95%CI

p-value

0.352

20–30

1

>30

1.254

0.821–1.918

18–19

1.418

0.883–2.276

Level of education (years)

0.023

≥11

1

8–11

1.395

1.005–1.937

<8

1.579

1.102–2.262

B

0.664

0.388–1.138

0.737

0.424–1.282

C

0.605

0.431–0.848

0.609

0.430–0.861

Socioeconomic classification

0.014

D/E

0.019

1

1

Works outside the home

0.074

Yes

1

No

1.298

0.975–1.730

Lives with a partner

0.518

Yes

1

No

0.900

0.653–1.240

Number of births

0.470

0

1

1

1.092

0.773–1.542

≥2 births

1.232

0.883–1.719

White skin color

0.046

Yes

1

No

1.342

1.006–1.792

Use of tobacco before pregnancy

0.053

No

1

Yes

1.368

0.996–1.879

Alcohol consumption before pregnancy

0.698

No

1

Yes

0.945

0.708–1.260

Pre-gestational nutritional status

0.003
0.003

Normal weight

1

1

Underweight

1.182

0.839–1.665

1.187

0.837–1.681

Overweight

2.059

1.408–3.011

2.080

1.414–3.061

Note: 1Model that included cohort and trimester and each of the maternal characteristics investigated separately; 2 Multivariate final model
that included cohort, trimester and maternal characteristics, socioeconomic status and pre-gestational status. Level of education (p=0.46),
work (p=0.31), tobacco use (p=0.20) and white skin color (p=0.10) were excluded, which did not remain statistically significant in the
multivariate analysis.
OR: Odds Ratio; 95%CI: 95% Confidence Interval.

two fatty acids was associated with an increased
risk of low birth weight infants in the Southern
Indian study population [18]. On the other hand,
comparing the diet of omnivores and vegetarians,
an inner-city study on adults in the São Paulo
region found a higher intake of polyunsaturated
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fatty acids among the vegetarian population [19].
Thus, national studies to investigate the intake
of omega-3 polyunsaturated fatty acid and the
balance between omega-3 and omega-6 intake,
in subgroups of pregnant women with different
eating styles, are required.
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Given the possible adverse effects of
insufficient omega-3 intake and the potential
benefits of the recommended intake of this
nutrient, the situation in Botucatu is concerning
for approximately one-third of the pregnant
women, given the percentage with a low intake
of alpha-linolenic acid, and suggests a public
health issue to be addressed.
An important contribution of the present
study was the identification of certain maternal
characteristics associated with a higher chances
of inadequate alpha-linolenic intake (pregestational excess weight and low socioeconomic
level), allowing the identification of priority
groups to facilitate interventions promoting the
intake of this fatty acid. An inverse association
between socioeconomic level and intake
of alpha-linolenic acid was also detected in
pregnant Mexican women with diets comprising
a lipid profile close to that of the pregnant
women from Botucatu. In Mexico, as in Brazil,
access to food sources of omega-3 fatty acids
appears linked to economic constraints [20], a
factor to be considered when selecting foods to
encourage intake of omega-3 fatty acids.
Of the total amount of alpha-linolenic
fatty acid ingested by all pregnant women in
all trimesters, foods eaten daily requiring oil for
their preparation provided the greatest intake,
with 14.8% derived from rice consumption,
8.0% from beans, and 7.7% from whole milk.
Foods rich in alpha-linolenic acid, such as fish
[21], do not form part of the diet in our study
population.
Pre-gestational obesity, present in 18%
of pregnant women in the Botucatu cohorts,
increases the risk of gestational diabetes [22],
preterm delivery [23], pre-eclampsia, and other
hypertensive syndrome disorders [24]. The finding
that these women had a lower intake of alphalinolenic acid opens new areas of inquiry into
the pathophysiological mechanisms of pregestational obesity and the possible adverse
outcomes in pregnant woman.
According to the Brazilian food guide
[25], a varied diet (with all groups and types
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of food), and with a low consumption of ultraprocessed foods, is able to meet all nutritional
needs and still protect individuals against chronic
diseases and obesity, being always preferable to
the adoption of supplements. This document
reinforces the idea that pregnant women should
receive information promoting healthy eating
in general and the intake of food sources rich
in omega-3 fatty acids in particular, and not
the supply or prescription of supplements. Not
prescribing supplements is also reinforced by a
systematic review, which indicated the need for
further studies before making decisions on such
practice [26].
The median of the ratio between linoleic
and alpha-linolenic fatty acids in pregnant
women in Botucatu, 7.50 (6.9–8.2), approached
that reported by da Rocha & Kac [8] for women
from Rio de Janeiro: 7.7 (6.7–8.2). In the latter,
there was an association between a ratio
above 9:1 and postpartum depression. It is also
important to highlight that most of the pregnant
women studied did not use oils richer in alphalinolenic acid, such as canola and linseed. The
vegetable oil most consumed by this population
is soybean.
There are some limitations in the present
study such as the use of a table not specific to a
Brazilian setting to evaluate the intake of lipids,
since the content of fatty acids, as well as other
nutrients, is externally influenced by food, for
example, supplied to animals that are ultimately
ingested. The software used in the calculations
is applied consistently in food consumption
evaluation studies, and it favors comparison
between studies in different countries. There is
also a lack of data on the use of supplements,
however, all pregnant women studied received
prenatal primary health care, where only folic
acid and iron are prescribed [13].
Common to quantitative evaluation of
food consumption studies, challenges are faced
in relation to the accuracy of the data obtained
[27]. Many studies use the food frequency
questionnaire and, in our study, the application
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of two 24hR in each gestational trimester offered
a degree of methodological quality assurance.
Food data collection was carefully described to
ensure the best possible quality of such data.
Investigating food consumption during
pregnancy led us to conclude that the effects
of dietary changes during pregnancy on the
intake of lipids in general and of fatty acids in
particular are limited. Nevertheless, the analyses
on factors associated with intake below the
recommendation of alpha-linolenic fatty acids
were adjusted by gestational trimester. They
were also adjusted by cohort, in order to
minimize any possible effect of the intervention
previously conducted by the professionals who
assisted to the cohort a pregnant women. This
precaution supports the internal validity of our
results, reducing the chances of bias.

CONCLUSION
The lipid profile of the diet of the
pregnant women evaluated agreed with the
recommendations in terms of total lipid intake
and percentage contribution to dietary energy.
On the other hand, one-third of the analyzed
diets were below the recommended daily intake
of alpha-linolenic acid. Inadequate alphalinolenic acid intake was greater among obese
pregnant women of lower socioeconomic
status, regardless of the gestational trimester
and cohort. These results support interventions
to promote the intake of foods that are rich
sources of omega-3 fatty acids, in prenatal
care, with special attention for women with
pre-gestational excess weight and lower
socioeconomic status, who have a higher risk of
an inadequate intake of these acids.
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