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Abstract Objective To assess the daily dietary intake and energy contribution of ultra-
processed foods among women who are positive and negative for the human
immunodeficiency virus (HIV) during pregnancy.
Methods This case–control study included 77 HIV-positive and 79 HIV-negative
puerperal women between 2015 and 2016. The socioeconomic and maternal demo-
graphic data were assessed, and a food frequency questionnaire (FFQ) adapted for
pregnant women was applied. The Fisher exact test and the Mann-Whitney test were
applied to detect differences between the groups. Linear regression was used to assess
the associations between the intake of ultra-processed food and energy, macro- and
micronutrients, with values of p< 0.05 considered significant.
Results The HIV-positive group was older (p< 0.001) and had lower income (p¼ 0.016)
and level of schooling (p< 0.001) than the HIV-negative group. Both groups presented
similar average food intake: 4,082.99 Kcal/day and 4,369.24 Kcal/day for the HIV-positive
and HIV-negative women respectively (p¼ 0.258).The HIV-positive group consumed less
protein (p¼ 0.048), carbohydrates (p¼ 0.028) andcalcium(p¼ 0.001), andmore total fats
(p¼ 0.003). Ultra-processed foods accounted for 39.80% and 40.10% of the HIV-positive
and HIV-negative groups’ caloric intake respectively (p¼ 0.893). The intake of these
foods was associated with a higher consumption of carbohydrates (p< 0.001), trans fat
(p¼ 0.013) and sodium (p< 0.001), as well as lower protein (p< 0.001) and fiber intake
(p¼ 0.022).
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Introduction

Recent data from the World Health Organization (WHO)
indicate that there are 36.7 million people living with the
human immunodeficiency virus (HIV) in the world. Sub-
Saharan Africa is the most severely affected region, with 1 in
every 20 adults infected.1 In Brazil, approximately 734,000
people are living with HIV, and the national prevalence is of
0.39%. The state of Rio Grande do Sul, in Southern Brazil, has
the highest HIV infection rates in the country, with a preva-
lence of 0.8%. Data from the Brazilian Ministry of Health
collected between 2000 and 2014 revealed that there were
92.210 HIV-positive pregnant women nationwide, 30.8% of
whom lived in the Southern region of the country, and the city
of Porto Alegre, the capital of Rio Grande do Sul, ranked first
among Brazilian cities in terms of infection rate.2

According to McCoy et al,3 in Africa, poor diet during
pregnancy among HIV-positive women is associated with an
increased risk of vertical transmission. HIV-positive pregnant

women have increased energy and nutritional needs, due to
their illness and to the demands of gestation.3 An inadequate
dietary intake, deficient inmicronutrientsandmacronutrients,
could increase the riskof vertical transmission andprogression
of the disease, increase the chance of opportunistic infections,
and affect the effectiveness of antiretroviral drugs.4

Since the 1980s, changes in the food system on the
national and global levels have led to the increased produc-
tion, availability, accessibility and commercialization of
foods and beverages that have undergone some type of
processing. However, such processing is largely ignored in
dietary assessments and recommendations, as well as in
epidemiological studies.5 Ultra-processed foods generally
contain added sugars, fats and substances derived from
food constituents or that have been synthesized in the
laboratory. They are poor in micronutrients and high in
caloric density.6 This type of processing confers to the food
properties that lead to excessive consumption. Considered

Conclusion These findings demonstrate that the energy consumption and ultra-
processed food intake were similar in both groups, which reinforces the trend toward a
high intake of ultra-processed food in the general population. The intake of ultra-
processed food was positively associated with the consumption of carbohydrates, trans
fat and sodium, and negatively associated with the consumption of protein and fiber.

Resumo Objetivo Avaliar o consumo alimentar diário e a contribuição dos alimentos ultra-
processados na dieta de gestantes soropositivas e soronegativas para o vírus da
imunodeficiência humana (HIV).
Métodos Estudo de caso–controle com 77 puérperas soropositivas e 79 soronega-
tivas entre 2015 e 2016. Analisaram-se dados socioeconômicos e demográficos
maternos, e aplicou-se um questionário de frequência alimentar (QFA) adaptado
para gestantes. Utilizou-se o teste exato de Fisher e o teste de Mann-Whitney para
detectar diferenças entre os grupos. A regressão linear avaliou a associação entre o
consumo de ultraprocessados e de energia, macro e micronutrientes. Valores de p<
0,05 foram considerados significativos.
Resultados O grupo de puérperas soropositivas foi mais velho (p< 0,001), com
menor renda familiar (p¼ 0,016) e escolaridade (p< 0,001) quando comparado com o
grupo das soronegativas. Ambos os grupos apresentaram médias de consumo seme-
lhantes, com 4.082,99 Kcal/dia entre as puérperas soropositivas e 4.369,24 kcal/dia
entre as soronegativas (p¼ 0,258). Observou-se que as puérperas soropositivas
consumiam menos proteínas (p¼ 0,048), carboidratos (p¼ 0,028) e cálcio (p¼
0,001), e mais gorduras totais (p¼ 0,003). Os ultraprocessados corresponderam a
39,80% das calorias entre as soropositivas, e a 40,10% entre as soronegativas (p¼
0,893). O consumo destes alimentos esteve associado a um maior consumo de
carboidratos (p< 0,001), gordura trans (p¼ 0,013) e sódio (p< 0,001), e a um menor
consumo de proteínas (p< 0,001) e fibras (p¼ 0,022).
Conclusão Esses achados demonstram que o consumo de energia e de alimentos
ultraprocessados foram semelhantes nos dois grupos, o que reforça a tendência ao
consumo elevado de alimentos ultraprocessados na população geral. O consumo de
alimentos ultraprocessados foi positivamente associado ao consumo de carboidratos,
gorduras trans e sódio, e negativamente associado ao consumo de proteínas e fibras.
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hyper-palatable foods, they activate the nucleus accumbens,
which is responsible for the sensation of pleasure and well-
being. In addition, they come in many different sizes, have a
long shelf-life, are easy to transport, and are ready for
consumption, unlike many fresh foods.7

Studies have shown that the energy contribution of this
type of food has increased significantly over the recent years,
while the consumption of fresh or minimally-processed
foods has decreased. This increase occurs in every economic
stratum, although it tends to be higher among those with
lower income, and is associated with increased obesity,
chronic diseases and nutritional deficiencies.8

In light of the lack of studies on HIV-positive pregnant
women, the importance of adequate food intake during
gestation and the recent increase in ultra-processed food
consumption, the relevance of increasing knowledge about
HIV, gestation and nutrition is justified. A better understand-
ing of the subject will enable more relevant diet counseling
for HIV-positive women during gestation, which will result
in adequate fetal development.9 Thus, the objective of the
present study was to evaluate the daily dietary intake and
energy contribution of ultra-processed foods in HIV-positive
and HIV-negative pregnant women.

Methods

This cross-sectional, case–control study was conducted with
77HIV-positive and79HIV-negativepostpartumwomen from
July2015toAugust2016. Thestudy ispartofa largerprojecton
the repercussions of social and anthropometric factors during
the gestation of HIV-positive puerperal women on newborn
birth weight. The inclusion criteria were: postpartumwomen
aged> 18years, diagnosedor notwithHIV,whogavebirthat a
university hospital in Porto Alegre, could answer the ques-
tionnaires, and who voluntarily consented to participate.
Women with chronic diseases, such as diabetes, systemic
arterial hypertension or nephropathies, as well as those who
gave birth with twins, were excluded. The data collection was
performed in the immediate postpartum period at the obstet-
ric unit of the aforementioned hospital.

The datawere collected as part of a larger project based on
thestudybyBassichetto et al (2013)9onHIV-positivepregnant
women in São Paulo, which investigated the birth weight of
neonates exposed to HIV. The sample size calculations were
performed using the WinPepi® software (https://www.brix-
tonhealth.com/pepi4windows.html, Jerusalem, Israel), ver-
sion 11.43, considering a 90% power and a significance level
of 5%. The sample sizewas determined to be composed of least
160 subjects, 80 in the HIV-positive group, and 80 in the HIV-
negative group. Pregnant women whose caloric intake was
higher than 8,795.38 calories per day were excluded because
they represented extreme and isolated caloric values in the
sample. Thus, thefinal population consisted of 77HIV-positive
and 79 HIV-negative women.

The data collection was performed by a nutritionist or a
previously trained intern. The HIV-positive participants
were selected using the inclusion and exclusion criteria,
while the HIV-negative participants were selected among

occupants of the same hospital bed vacated by the HIV-
positive participants. Maternal anthropometric data were
collected from medical records, the socioeconomic and
demographic data were collected using specific question-
naires, and the dietary intake was evaluated using a semi-
quantitative food frequency questionnaire (FFQ) validated
for use among pregnant women.10

The ultra-processed food intake variable was based on
frequency and quantity of consumption, and calculated
according to the standardized portion for each food. The
FFQ validated for Brazilian pregnant women involved 8
consumption frequency options: “more than 3 times/
day”; “2 to 3 times/day”; “1 time/day”; “5 to 6 times/
week”; “2 to 4 times/week”;“1 time/week”; “1 to 3 times/
month”; and “never/almost never”.10 The food list consisted
of 104 food items, including foods classified as ultra-proc-
essed according to the Food Guide for the Brazilian popula-
tion, for which standardized portions are offered as a means
of evaluating the quantity consumed. According to their
classification in the Food Guide for the Brazilian population,
the following foods were considered ultra-processed: bread,
cookies, cake, salted crackers, French fries, potato chips,
popcorn, yogurt, light yogurt, sauces, hamburgers, pizza,
mayonnaise, savory and sweet snack products, ice cream,
candy, chocolate, pudding, dulce de leche, soft drinks,
artificial juice, ham, condensed milk, canned soup, sugary
breakfast cereals and chicken nuggets.11 The foods in the
FFQ were divided into three groups (fresh, processed and
ultra-processed). The daily food consumption and energy
contribution of ultra-processed foods was assessed using
the Statistical Package for the Social Sciences (SPSS, SPSS
Inc., Chicago, IL, US), version 18.0. The contribution of ultra-
processed foods was represented by the sum of the means
of the foods belonging to this group.

The social characteristics of the population of the study
were defined according to the Brazilian Economic Classifica-
tion Criterion (CCEB, in Portuguese) points system, which was
developed by the Brazilian Association of Research Companies
(ABEP, in Portuguese) and updated in 2015, in which a
correspondence wasmade between scores for specific criteria
and economic strata, which were classified as A-B, C or D-E.12

The data were analyzed using the SPSS. The categorical
variables are presented as means of absolute numbers (n)
and percentages (%), the symmetric continuous variables are
presented as mean and standard deviation (SD), and the
asymmetric continuous variables are presented as median
and interquartile ranges [25-75 percentile]. The Chi-squared
test or the Fisher exact test was used to detect differences
between proportions and means. The Student t-test or the
Mann-Whitney test was used to detect differences between
means andmedians. Linear regression analyses were used to
identify the direction and statistically significant associa-
tions between tertiles of caloric intake from ultra-processed
foods and nutritional indicators, with and without adjust-
ments for confounding variables (race, social class, age,
marital status and level of schooling). The first tertile repre-
sents the lowest total caloric intake, the macronutrients and
the micronutrients, while the third tertile represents the
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highest consumption averages. For all analyses, a significance
level of 5% (p< 0.05) and a 95% confidence interval (95%CI)
were used.

The present study was approved by the Ethics in Research
Committee (case 15-0249) of Hospital de Clínicas de Porto
Alegre. All participants signed a free and informed consent
form in duplicate, with one copy going to the participant and
the other to the organizers of the project. Participant ano-
nymity was ensured through the use of data coding and
identification numbers.

Results

The sample consisted of 156 postpartum women, 77 HIV-
positive and 79 HIV-negative. The characterization of the
sample, consisting of HIV-positivity or HIV-negativity and
the socioeconomic and demographic characteristics, is
shown in ►Table 1. There was a statistically significant
difference regarding ethnicity: 54.5% of the HIV-positive
women and 77.2% of the HIV-negative women were white
(p¼ 0.005). Compared to the HIV-negative group, the HIV-
positive group had more women of the lowest social class
(p¼ 0.016) who lived without a partner (p< 0.001) and had
lower schooling (p< 0.001).

No statistically significantdifferencewas found between the
groups regarding the total energy consumption, which aver-

aged 4,082.99� 1,488 Kcal/day and 4,369.24� 1,656.25 kcal/
day for the HIV-positive and HIV-negative groups respectively
(p¼ 0.258). Statistically significant results were observed
regarding the consumption of macro- and micronutrients,
with HIV-positive women presenting a lower intake of protein
(p¼ 0.048), carbohydrates (p¼ 0.028) and calcium (p¼ 0.001),
and a higher total fat intake (p¼ 0.003) than the HIV-negative
group (►Table 2). The energy contribution of ultra-processed
foods in the daily consumptionwas of 39.80% and 40.10% in the
HIV-positive and HIV-negative groups respectively (p¼ 0.893).
There was a significant difference in the calcium intake, with
lowerconsumption in theHIV-positive group (p¼ 0.012). There
was no statistically significant difference in daily energy con-
sumption or macronutrient consumption between the groups
(p¼ 0.893).

Regarding theHIV-positiveparticipants’ total energy intake,
2,241.71� 849.61kcal were derived from carbohydrates,
48.20% of which came from ultra-processed foods. A mean of
1,296.82� 572.66 kcal came from fats, 33.08% of which were
from ultra-processed foods. A mean of 533.38� 191.64 kcal
were from proteins, 26.17% of which came from ultra-proc-
essed foods, which was statistically significant compared with
the HIV-negative group (p¼ 0.034).

Since the caloric intake of ultra-processed foodswassimilar
in both groups, the association between the consumption of
ultra-processed foods and the consumption of macro- and
micronutrientswas calculated for thewhole sample.►Table 3

showshowthesample (n¼ 156)wasdivided into tertiles. Each
tertile consisted of 52 puerperae: tertile 1 corresponds to the
lowestenergyconsumption fromultra-processed foods, tertile
2, to intermediate consumption, and tertile 3, to the highest
consumption. The unadjusted regression analysis showed a
positive association between ultra-processed food consump-
tionand thepercentage ofcarbohydrates (p¼ 0.002), trans fats
(p¼ 0.017) and sodium (p< 0.001), and a negative association
between ultra-processed food consumption and the percent-
age of protein (p< 0.001) andfiber (p¼ 0.019).When adjusted
for age, schooling, social class, ethnicity and marital status,
therewerepositive associations betweenultra-processed food
consumption and the following: percentage of carbohydrates,
with 3.89% (95%CI: 1.463 to 6.3) in tertile 3; trans fats, with
0.95 g (95%CI: 0.199 to 1.7)more in tertile 3; and sodium,with
1,697.32mg (95%CI: 991.62 to 2,403.02), ] more in tertile 3.
The negative association with the protein percentage
remained after the adjustment, with 2.96% (95%CI: -3.79 to
-2.12), less in tertile 3, andfiber,with 12.05 g (95%CI: -22.36 to
- 1.74) less in tertile 3.

Discussion

The objective of the present study was to evaluate the daily
dietary intake and the energy contribution of ultra-processed
foods in HIV-positive women during gestation, comparing it
with that of HIV-negative women. The results show that
energy consumption and ultra-processed food consumption
weresimilar inbothgroups,which reinforces the trend toward
high consumption of ultra-processed food in the general
population. The multiple regression analysis showed that

Table 1 Demographic and socioeconomic characteristics of
HIV-positive and HIV-negative puerperae

Family and
maternal
characteristics

HIVþ
(n¼ 77)

HIV-
(n¼ 79)

p-value

n ( %) n ( %)

Ethnicity 0.005a

White 42 (54.5%) 61 (72.2%)

Non-white 35 (45.5%) 18 (22.8%)

Social class 0.016a

A-B (upper classes) 5 (6.5%) 18 (22.8%)

C (middle class) 59 (76.6%) 50 (63.3%)

D-E (lower classes) 13 (16.9%) 11 (13.9%)

Lives with
partner

< 0.001a

Yes 49 (63.6%) 72 (91.1%)

No 28 (36.4%) 7 (8.9%)

Mean� SD Mean� SD

Maternal
age (years)

28.75� 5.95 25.53� 5.02 < 0.001b

Number of Prenatal
appointments

8.64� 3.71 8.61� 3.95 0.963

Schooling (years) 8.55� 2.24 10.04� 2.31 < 0.001b

Abbreviations: HIV, human immunodeficiency virus; HIV-, HIV-negative;
HIVþ , HIV-positive; SD, standard deviation.
Notes:
aChi-squared test¼ percentage and absolute frequency.
bStudent t-test¼mean� SD; p< 0.05.
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ultra-processed food consumption was positively associated
with the consumptionof carbohydrates, trans fats and sodium,
andnegativelyassociatedwith the consumptionofproteinand
fiber.

Regarding the characterization of the sample, there were
more non-white thanwhite HIV-positive women. In line with
this, Konopka et al13 conducted a study whose sample of 139
HIV-positive pregnant women in Southern Brazil consisted of
43.2% of non-whites. In the study by Filgueiras et al,14 the
sample of 237 HIV-positive pregnant women in the state of
Paraíba had a non-white prevalence of 77.79%. We observed
that a large number of HIV-positive postpartum women
(36.4%) reported having no fixed partner. This reflects the
social risk to which HIV-positive pregnant women are ex-
posed, since they have less emotional support in this period,
which is characterized by several changes in the psychological
state. Konopka et al13 also found that 41.7% of theHIV-positive
women in their study had no partner. With respect to age, the
mean age of the HIV-positive women in our sample was
greater than that of the HIV-negative women (28.75� 5.95
versus 25.53� 5.02 years respectively). Corroborating this
finding, Romanelli et al15 observed an average age of 29.1

years among HIV-positive postpartumwomen. The high aver-
age age among the HIV-positive group might be explained by
theirhigherparity;Koeniget al16associatedHIV infectionwith
higher rates of pregnancy.13–16

The literature describes HIV-positive pregnant women as
having low schooling in general. In the present study, their
average schooling was equivalent to elementary school
(8.55� 2.24 years). Recent data from the Brazilian Ministry
of Health reflect our findings, indicating that the majority of
BrazilianswithHIVhaveonly5 to8yearsof schooling.A recent
study by Yaya et al17 associated low schooling with less
knowledge aboutHIVand, consequently, greater susceptibility
to contracting the infection. Filgueiras et al14 found that 55.3%
of the HIV-positive pregnant women in their study only had
elementaryeducation. Konopka et al13 reported an even larger
number in Southern Brazil (which is the region with highest
national rates of virus detection): 64.8% of their sample of 139
HIV-positive pregnant women had only up to 8 years of
schooling.2,13,14,17

Due to the scarcity of studies on food intake among HIV-
positivewomen, the average daily energy consumption of this
population during pregnancy has not been described in the

Table 2 Contribution of ultra-processed foods to the daily consumption of energy and macro- and micronutrients in HIV-positive
and HIV-negative puerperae

Total (n¼ 156)
mean� SD

HIVþ (n¼ 77)
mean� SD

HIV- (n¼ 79)
mean� SD

p-value

Energy

Total Kcal/day 4,227.95� 1,576.92 4,082.99� 1,488.00 4,369.24� 1,656.25 0.258

Kcal from ultra-processed food/day 1,752.78� 1,049.36 1,695.02� 1,002.20 1,809.07� 1,096.83 0.499

Macronutrients

% TEV of carbohydrates 56.32� 6.44 55.01� 6.37 57.28� 6.35 0.028

Kcal carbohydrates 2,373.79� 924.84 2,241.71� 849.61 2,502.52� 981.01 0.078

% ultra-processed carbohydrates 46.70� 15.73 48.20� 14.49 45.23� 16.81 0.240

% TEV of protein 13.66� 2.57 13.25� 2.34 14.06� 2.73 0.048

Kcal protein 570.41� 216.13 533.38� 191.64 606.49� 233.17 0.034

% ultra-processed protein 26.50� 12.13 26.17� 11.96 26.82� 12.36 0.738

% TEV of fat 30.10� 5.88 31.50� 6.11 28.73� 5.34 0.003

Kcal fat 1282.09� 571.09 1296.82� 572.66 1267.73� 572.88 0.752

% Ultra-processed fat 35.45� 15.37 33.08� 16.10 37.76� 14.34 0.057

Micronutrients

Total calcium (mg) 1236.71� 633.61 1067.17� 562.30 1401.96� 658.55 0.001

Ultra-processed calcium (mg) 448.01� 304.42 386.24� 263.52 508.21� 330.23 0.012

Total zinc (mg) 18.83� 8.10 17.55� 7.54 20.07� 8.48 0.051

Ultra-processed zinc (mg) 5.05� 3.37 4.73� 3.34 5.36� 3.38 0.244

Total iron (mg) 23.61� 10.20 22.47� 9.63 24.72� 10.67 0.169

Ultra-processed iron (mg) 10.89� 7.57 10.55� 7.57 11.23� 7.60 0.572

Total sodium (mg) 4769.87� 1,986.85 4735.38� 1,995.72 4,803.49� 1,990.33 0.831

Ultra-processed sodium (mg) 2,532.47� 1,577.90 2,485.45� 1,619.28 2,578.30� 1,545.47 0.715

Abbreviations: HIV, human immunodeficiency virus; HIV-, HIV-negative puerperae; HIVþ , HIV-positive puerperae; Kcal, kilocalorie; mg, milligram;
SD, standard deviation; TEV, total energy value.
Notes: Statistical test¼ Student’s t-test; mean� SD; p< 0.05
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literature. However, Buss et al18 applied an FFQ to 578 preg-
nant women in Southern Brazil, finding an average energy
consumption of 2,776 kcal/day. However, these authors
excluded individuals whose consumption was lower than

800 kcal or higher than 4,800 kcal, since these values were
outside the Institute of Medicine’s recommendations for
gestation, which require a 300 kcal increase in total energy
beginning in the second trimester. The mean energy

Table 3 Association between tertiles of ultra-processed food consumption (% of total energy) and consumption of macro- and
micronutrients among HIV-positive and HIV-negative puerperae

Unadjusted β� (95%CI)

Independent variable Tertile 1 Tertile 2 Tertile 3

% TEV of carbohydrate 1 1.58 (-0.86 to 4.01) 3.82 (1.38 to 6.26)

p-value � 0.203 0.002

%TEV of protein 1 -1.58 (-2.45 to -0.71) -3.10 (-3.97 to -2.22)

p-value � < 0.001 < 0.001

% TEV of fat 1 0.41 (-1.88 to 2.70) -0.65 (-2.93 to 1.66)

p-value � 0.725 0.579

Polyunsaturated fat (g) 1 3.32 (-1.64 to 8.28) 3.44 (-1.52 to 8.40)

p-value � 0.188 0.173

Monounsaturated fat (g) 1 6.52 (-4.89 to 17.93) 10.16 (-1.25 to 21.56)

p-value � 0.260 0.080

Saturated fat (g) 1 167.33 (-421.14 to 755.80) 452.49 (-135.98 to 1,040.96)

p-value � 0.575 0.131

Trans fat (g) 1 0.87 (0.11 to 1.63) 0.93 (0.17 to 1.69)

p-value � 0.025 0.017

Calcium (mg) 1 54.78 (-190.56 to 300.12) 179.54 (-65.80 to 424.88)

p-value � 0.660 0.150

Zinc (mg) 1 0.51 (-2.66 to 3.67) 0.29 (-2.87 to 3.45)

p-value � 0.752 0.858

Iron (mg) 1 1.10 (-2.80 to 4.99) 4.93 (1.03 to 8.82)

p-value � 0.577 0.013

Sodium (mg) 1 649.71 (-74.33 to 1373.75) 1710.78 (986.74 to 2434.82)

p-value � 0.078 < 0.001

Fibers (g) 1 -9.95 (-20.32 to 0.417) -12.40 (-22.77 to -2.03)

p-value � 0.060 0.019

Adjusted β� (95%CI)

Independent variable Tertile 1 Tertile 2 Tertile 3

% TEV of carbohydrate 1 1.58 (-0.807 to 3.97) 3.89 (1.46 to 6.30)

p-value � 0.194 0.002

%TEV of protein 1 -1.43 (-2.26 to -0.614) -2.96 (-3.79 to -2.12)

p-value � 0.001 < 0.001

Trans fat (g) 1 0.89 (0.145 to 1.63) 0.95 (0.199 to 1.70)

p-value � 0.019 0.013

Sodium (mg) 1 599.35 (-96.73 to 1,295.44) 1,697.32 (991.62 to 2,403.02)

p-value � 0.091 < 0.001

Fibers (g) 1 -9.89 (-20.07 to 0.27) -12.05 (-22.36 to -1.74)

p-value � 0.056 0.022

Abbreviations: 95%CI, 95% confidence interval; g, gram; HIV, human immunodeficiency virus; mg, milligram; TEV, total energy value.
Notes: Statistical test¼ linear regression. �Adjusted for age, schooling, social class, ethnicity and marital status.
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consumption in their study was lower than in ours
(4,082.99kcal), which might be explained by the exclusion of
higher values or by the fact thatmost pregnantwomen in their
study were not in the third trimester, in which the energy
requirements are greater than in the first trimester.18,19

Corroborating our findings regarding the consumption of
ultra-processed foods (that is, approximately 40% of the total
calories), Bielemann et al20 applied an FFQ to 4,202 young
adults in the city of Pelotas, in the state of Rio Grande do Sul,
Southern Brazil, and found that 51.2% of their intake came
from ultra-processed foods. Canella et al5 investigated the
foods and beverages purchased for domestic consumption by
190,159 Brazilians from 55,970 families who participated in
the 2008-2009 Family Budget Survey, and found that 25.5% of
the daily energy consumption came from ultra-processed
foods. This number, which was much lower than our find-
ings, might be explained by the fact that their data did not
include food eaten out of the house.5,20

Another recent Brazilian cross-sectional study that veri-
fied the food quality of adolescents and adults found that
20.4% of the calories came from ultra-processed foods.21

Costa et al,22 in their review of 26 articles on ultra-processed
food consumption, reported that the main source of energy
was derived from these foods.

Considering the consumption of ultra-processed food
during gestation, a Brazilian study (Alves-Santos et al.)
with 189 pregnant women found that 43.1% of the daily
calories came from this type of food. Corroborating these
data, Rohatgi et al23 found that that 63.2% of the energy
consumption of pregnant women in the United States was
based on processed and ultra-processed foods. This work
reinforces our findings: most pregnant women are getting
their calories from ultra-processed foods, which can worsen
the health outcomes for them and their children.23,24

Regarding the association between the consumption of
macro- and micronutrients and HIV positivity, the HIV-
positive group had a lower intake of protein, carbohydrates
and total fat, as well as a lower calcium intake. There were
no statistically significant differences between macro- and
micronutrients, except for calcium, which was lower in the
HIV-positive group. When we divided ultra-processed food
consumption into tertiles, we found a higher consumption
of carbohydrates, total fat, trans fat and sodium, and a lower
consumption of protein and fiber in women who consumed
more ultra-processed foods. Corroborating these findings,
Costa Louzada et al,25 who analyzed the diet of the Brazilian
population based on data from the 2008-2009 Family
Budget Survey and using two 24-hour intervals to analyze
the energy consumption from ultra-processed foods, found
excessive consumption of calories, trans fat and sodium, as
well as a low consumption of protein and fiber. Bielemann
et al20 also observed that the higher consumption of ultra-
processed food products was associated with lower con-
sumption of protein and fiber and higher consumption of
trans fat and sodium.20,25 Rohatgi et al23 showed that most
of the carbohydrates, fats, sugars and sodium consumed by
the pregnant women in their study came from ultra-proc-
essed foods.23

Adequate nutrition during gestation is known to be
related to fetal outcomes, and it may influence the health
of the baby throughout life. Carbohydrates are important in
determining fetal growth, as are lipids, which act in the
formation of utero-placental structures and in the develop-
ment of the central nervous system and retina. However,
high consumption of trans fat is associated with obesity and
chronic diseases, and has no nutritional benefits. Protein
consumption should increase according to trimester, since it
is responsible for tissue formation.5,26

The balanced intake of macro- and micronutrients during
pregnancy is among the most important aspects of adequate
fetal development. Micronutrients play an important role
during pregnancy. Calcium, which is responsible for bone
growth and formation, is not produced endogenously, and is
derived from dietary sources. It is known that some factors
can alter its absorption, such as fiber and fat intake, for
example, and fats are present in high amounts in ultra-
processed food. Calcium consumption was lower in the
HIV-positive group than in the HIV-negative group
(386.24 mg versus 508.21 mg respectively), and was below
the recommended levels for pregnant women, which can
lead to nutritional deficiencies and negative outcomes, such
as impaired bone formation.19,27,28

Sodium, which is an essential mineral to regulate the
intra- and extracellular fluids, also regulates blood pressure.
The main source of this mineral is food. Excessive sodium
intake during pregnancy can cause edema and lead to high
blood pressure, a factor that increases risk during pregnancy.
The sodium consumption among our participants was well
above the recommended 1,500 mg/day, averaging
4,735.38 mg/day and 4,803.49 mg/day in the HIV-positive
and HIV-negative groups respectively.13,20

The present work demonstrates the need for nutritional
education during gestation, especially among seropositive
individuals, who already have different energy needs due to
their illness, as well as a greater risk of negative neonatal
outcomes. The effectiveness of an educational intervention
in pregnant women and primary prevention have already
been elucidated in the literature, such as in a recent study
(Rohatgi et al.) conducted in São Paulo, which showed an
improvement in eating practices and, consequently, a reduc-
tion in the consumption of ultra-processed foods. Recent
cohort studies (Gomes et al.) that accompanied women
during the gestational period also demonstrated that the
consumption of ultra-processed foods was reduced with the
advancement of gestation, and was replaced by fresh or
minimally-processed foods. This outcome reinforces that
feeding is a key factor for the maternal and neonatal
outcomes.23,29,30

As limitations of the present study,wepoint out the sample
size calculation, whichwas performed for a larger study. Since
this was a cross-sectional study, we were not able to establish
cause and effect relationships; thus, longitudinal investiga-
tions are necessary to confirm its results. Thesample consisted
of HIV-positive puerperae, a population that has not yet been
studiedusing validated instruments and techniques. Although
the frequencies and distributions may not represent the
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population in general, it is believed that the associations
observed in the present study are easily generalizable.

Conclusion

In the present study, food consumption among HIV-positive
and HIV-negative puerperae was similar. Ultra-processed
foods contributed greatly to the total energy consumption of
both groups, and this high consumptionwas directly associat-
ed with higher consumption of carbohydrates, trans fat and
sodium, as well as lower consumption of protein and fiber.
This demonstrates the need for a broader view of pregnant
women, especially thosewho are HIV-positive, since adequate
feeding during pregnancy is closely associated with maternal
and fetal outcomes. Health care professionals must improve
the care for pregnant women with HIV and have a differenti-
ated perspective on their care and follow-up.

Contributors
Agostini CO, Zoche E, Corrêa RS, Chaves EBM, Corleta HvE
and Bosa VL contributed to the conception and design of
the present study, to the data collection, or to the analysis
and interpretation of data, as well as to the writing of the
article or to the critical review of the intellectual content
and to the final approval of the version to be published.

Conflicts of Interest
The authors have none to declare.

Acknowledgments
The authors would like to thank the Research and Event
Incentive Fund (FIPE, in Portuguese) of Hospital de Clínicas
de Porto Alegre. They would also like to thank the group of
researchers and graduates of Hospital de Clínicas de Porto
Alegre for the statistical analyses and revision.

References
1 Pustil R. Global AIDS. AIDS 2003;17(Suppl 4):S3–S11
2 Ministério da Saúde do Brasil. Secretaria de Vigilância em Saúde.

Departamento de DST A e HV. Boletim Epidemiológico - Aids e DST.
Ano III - no 1 - 27a à 52a semanas epidemiológicas - julho a dezembro
de 2013 Ano III - no 1 - 01a à 26a semanas epidemiológicas - janeiro a
junho de 2014. Brasília, DF: Ministério da Saúde; 2014http://www.
aids.gov.br/pt-br/node/73. Accessed May 12, 2018

3 McCoy SI, Buzdugan R, Mushavi A, Mahomva A, Cowan FM, Padian
NS. Food insecurity is abarrier topreventionofmother-to-childHIV
transmission services in Zimbabwe: a cross-sectional study. BMC
Public Health 2015;15:420. Doi: 10.1186/s12889-015-1764-8

4 Raiten DJ, Grinspoon S, Arpadi S. Nutritional Considerations in the
Use of ART in Resource - Limited Settings: Consultation on
Nutrition and HIV/AIDS in Africa: Evidence, Lessons and Recom-
mendations for Action Durban, South Africa 10 - 13 April 2005.
Geneva: World Health Organization; 2005

5 Canella DS, Levy RB, Martins APB, et al. Ultra-processed food
products and obesity in Brazilian households (2008-2009). PLoS
One 2014;9(03):e92752. Doi: 10.1371/journal.pone.0092752

6 Monteiro CA, Levy RB, Claro RM, de Castro IR, Cannon G. Increas-
ing consumption of ultra-processed foods and likely impact on
human health: evidence from Brazil. Public Health Nutr 2011;14
(01):5–13. Doi: 10.1017/S1368980010003241

7 Moubarac JC,Martins APB, Claro RM, Levy RB, CannonG,Monteiro
CA; Evidence fromCanada. Consumption of ultra-processed foods
and likely impact on human health. Public Health Nutr 2013;16
(12):2240–2248. Doi: 10.1017/S1368980012005009

8 Barker D, Barker M, Fleming T, Lampl M. Developmental biology:
Support mothers to secure future public health. Nature 2013;504
(7479):209–211. Doi: 10.1038/504209a

9 Bassichetto KC, Bergamaschi DP, Bonelli IC, Abbade JF. [Anthropo-
metric characteristics of HIV/AIDS: pregnants and birth weight of
theirs newborns]. Rev Bras Ginecol Obstet 2013;35(06):268–273.
Doi: 10.1590/S0100-72032013000600006

10 Giacomello A, SchmidtMI, NunesMAA, et al. Validação relativa de
Questionário de Freqüência Alimentar em gestantes usuárias de
serviços do Sistema Único de Saúde em dois municípios no Rio
Grande do Sul, Brasil. Rev Bras Saúde Mater Infant 2010;
8:445–454. Doi: 10.1590/S1519-38292008000400010

11 Ministério da Saúde. Secretaria de Atenção à Saúde. Departa-
mento de Atenção Básica. Guia Alimentar para a População
Brasileira. 2a ed. Brasília, DF: Ministério da Saúde; 2014

12 Associação Brasileira de Empresas de Pesquisa (ABEP). Critério de
Classificação Econômica Brasil. 2015. http://www.abep.org/cri-
terio-brasil. Accessed March 12, 2018.

13 Konopka CK, Beck ST, Wiggers D, da Silva AK, Diehl FP, Santos FG.
[Clinical and epidemiological profile of HIV-infected pregnant
women in a service in south Brazil]. Rev Bras Ginecol Obstet 2010;
32(04):184–190. Doi: 10.1590/S0100-72032010000400006

14 Filgueiras PL, Bastos CE, Sena EA, Freitas CHSM, Pereira IL, Oliveira
MG. Caracterização das gestantes portadoras de HIV no Estado da
Paraíba, 2008-2012. Rev Bras Ciênc Saúde. 2014;18:115–124.
Doi: 10.4034/RBCS.2014.18.s2.03

15 Romanelli RMC, Kakehasi FM, Tavares MCT, et al. Perfil das
gestantes infectadas pelo HIV atendidas em pré-natal de alto
risco de referência de Belo Horizonte. Rev Bras SaúdeMater Infant
2006;6:329–334. Doi: 10.1590/S1519-38292006000300009

16 Koenig LJ, Espinoza L, Hodge K, Ruffo N. Young, seropositive, and
pregnant: epidemiologic and psychosocial perspectives on preg-
nant adolescents with human immunodeficiency virus infection.
Am J Obstet Gynecol 2007;197(3, Suppl):S123–S131. Doi:
10.1016/j.ajog.2007.03.004

17 Yaya S, Bishwajit G, Danhoundo G, Shah V, Ekholuenetale M.
Trends and determinants of HIV/AIDS knowledge among women
in Bangladesh. BMC Public Health 2016;16(01):812. Doi:
10.1186/s12889-016-3512-0

18 Buss C, Nunes MA, Camey S, et al. Dietary fibre intake of pregnant
women attending general practices in southern Brazil–the
ECCAGE Study. Public Health Nutr 2009;12(09):1392–1398.
Doi: 10.1017/S1368980008004096

19 National Academy of Sciences. Institute of Medicine. Food and
Nutrition Board. New Dietary Reference Intakes: recommended
levels for individual intakes 1997 and 1998, recommended die-
tary allowances, revised 1989. Nutr Today 1998;33:257–259

20 Bielemann RM, Motta JV, Minten GC, Horta BL, Gigante DP.
Consumption of ultra-processed foods and their impact on the
diet of young adults. Rev Saude Publica 2015;49:28. Doi: 10.1590/
S0034-8910.2015049005572

21 Louzada MLDC, Ricardo CZ, Steele EM, Levy RB, Cannon G,
Monteiro CA. The share of ultra-processed foods determines
the overall nutritional quality of diets in Brazil. Public Health
Nutr 2018;21(01):94–102. Doi: 10.1017/S1368980017001434

22 Costa CS, Del-Ponte B, Assunção MCF, Santos IS. Consumption of
ultra-processed foods and body fat during childhood and adoles-
cence: a systematic review. Public Health Nutr 2018;21(01):
148–159. Doi: 10.1017/S1368980017001331

23 Rohatgi KW, Tinius RA, Cade WT, Steele EM, Cahill AG, Parra DC.
Relationships between consumption of ultra-processed foods, ges-
tational weight gain and neonatal outcomes in a sample of US
pregnant women. PeerJ 2017;5:e4091. Doi: 10.7717/peerj.4091

Rev Bras Ginecol Obstet Vol. 41 No. 10/2019

Contribution of Ultra-processed Food to Daily Food Intake Agostini et al. 595

http://www.aids.gov.br/pt-br/node/73
http://www.aids.gov.br/pt-br/node/73
http://www.abep.org/criterio-brasil
http://www.abep.org/criterio-brasil


24 Alves-Santos NH, Eshriqui I, Franco-Sena AB, et al. Dietary intake
variations frompre-conception to gestational period according to
the degree of industrial processing: A Brazilian cohort. Appetite
2016;105:164–171. Doi: 10.1016/j.appet.2016.05.027

25 Costa LouzadaML, Martins APB, Canella DS, et al. Ultra-processed
foods and the nutritional dietary profile in Brazil. Rev Saude
Publica 2015;49:38. Doi: 10.1590/S0034-8910.2015049006132

26 Lucyk JM, Furumoto RV. Necessidades nutricionais e consumo
alimentar na gestação: uma revisão. Comun Ciênc Saúde. 2008;
19:353–363

27 Zhao D, Qi Y, Zheng Z, et al. Dietary factors associated with
hypertension. Nat Rev Cardiol 2011;8(08):456–465. Doi: 10.1038/
nrcardio.2011.75

28 Bueno AL, CzepielewskiMA. The importance for growth of dietary
intake of calcium and vitamin D. J Pediatr (Rio J) 2008;84(05):
386–394. Doi: 10.2223/JPED.1816

29 Gomes CB, Malta MB, Louzada MLDC, Benício MHD, Barros AJD,
Carvalhaes MABL. Ultra-processed food consumption by preg-
nant women: the effect of an educational intervention with
health professionals. Matern Child Health J 2019;23(05):
692–703. Doi: 10.1007/s10995-018-2690-z

30 Gomes CB, Malta MB, Papini SJ, Benício MHD, Corrente JE,
Carvalhaes MABL. Adherence to dietary patterns during pregnan-
cy and association with maternal characteristics in pregnant
Brazilian women. Nutrition 2019;62:85–92. Doi: 10.1016/j.
nut.2018.10.036

Rev Bras Ginecol Obstet Vol. 41 No. 10/2019

Contribution of Ultra-processed Food to Daily Food Intake Agostini et al.596


