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Dietary intake of pregnant adolescents cared for in primary health care units
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Consumo dietéetico de adolescentes embarazadas atendidas en unidades de atencion primaria
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Abstract

Objective: to evaluate the adequacy of dietary intake and the anthropometric nutritional status of pregnant adolescents in the city of Niterdi,
Rio de Janeiro, Brazil.

Materials and methods: forty-two adolescents (13-19 years of age), with single-fetus gestation, assisted in the public prenatal health care units
between 2008-2014, participated in the study. Body mass index (BMI) was used to assess the nutritional status. Dietary intake was assessed by
24h dietary recalls on two days during a week and one during weekend. Basal metabolic rate was measured by indirect calorimetry and used to
determine the energy requirements. Mixed effects models were used to assess dietary intake over the gestational weeks (random effect) and BMI.

Results: mean age (SD) of the pregnant women was 16.5 (1.5) years and the majority received allowance from a cash transfer federal program.
Overall, 30.3% were overweight/obese pre-pregnancy and 16.7%, during pregnancy. Energy and protein intake adequacies decreased with
increasing BMI and gestational week. There was adequate dietary intake of energy, protein, vitamin A and zinc and insufficient intakes of iron

Key words: and calcium. There was excessive intake of sodium.
Pregnancy. Conclusions: pregnant adolescents living in underprivileged socio-economic environments assisted for prenatal care in primary health care units
Adolescent. have adequate intakes of energy, protein, vitamin A and zinc. Pre-pregnancy overweight and high sodium intake are causes of concern due to
Nutritional status. the future implications for their health. The official Brazilian recommended criterion for anthropometric assessment in pregnancy of adolescents
Dietary intake. proved to be inadequate.

Resumen

Objetivo: evaluar la adecuacion de la ingesta dietética y el estado nutricional antropométrico de adolescentes embarazadas en Niter6i, Rio de
Janeiro, Brasil.

Materiales y métodos: participaron en el estudio 42 adolescentes de 13-19 afios, con gestacion de feto tnico, asistidas en las unidades
publicas de atencion prenatal entre 2008 y 2014. El indice de masa corporal (IMC) se utilizo para evaluar el estado nutricional. La ingesta
dietética fue evaluada por recuerdos diarios de 24h dos dias durante una semana y uno durante el fin de semana. La tasa metabdlica basal se
midié mediante calorimetria indirecta y se utilizd para determinar los requerimientos energéticos. Se emplearon modelos de efectos mixtos para
evaluar la ingesta alimentaria durante las semanas de gestacion (SG, efecto aleatorio) y el IMC.

Resultados: la mayoria de las mujeres embarazadas recibian subsidios de un programa federal de transferencia de efectivo. En general, el 30,3%

Palabras clave: tenia sobrepeso/obesidad antes del embarazo y el 16,7%, durante el embarazo. La cantidad de energia y la ingesta de proteinas disminuyeron con
Gestacs el aumento del IMC y la SG. Habia una ingesta dietética adecuada de energia, proteinas, vitamina A y una ingesta insuficiente de hierro y calcio.

estacion. . ) , , o )
Adolescente. Estado Conclusiones: las adolescentes embarazadas tienen un consumo adecuado de energia, proteinas y vitamina A. El sobrepeso previo y el alto
nutricional. Ingesta consumo de sodio son causas de preocupacion debido a las implicaciones futuras para su salud. El criterio oficial brasilefio recomendado para
dietética. la evaluacion antropométrica en el embarazo de los adolescentes demostré ser inadecuado.
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INTRODUCTION

Physiological changes in pregnant women lead to an increase in
energy requirements (ER) in order to cover the cost of tissue syn-
thesis, lipid and protein deposits, and increase in basal metabolic
rate (BMR), which is the major component of energy expenditure
during pregnancy (1). This makes ER during pregnancy an import-
ant piece of information to be considered for appropriate dietary
advice that contemplates the regulation and control of body mass
during pregnancy. Positive energy balance (EB) (energy intake [El]
> energy requirement [ER]) during this period allows for the accu-
mulation of energy reserves to meet the demands of childbirth
and the beginning of lactation (1). In excess, it may predispose
the pregnant woman to obesity and the fetus to macrosomia (2).
If insufficient, it can lead to low gestational body mass gain and
restriction of fetal growth (3). In this sense, pre-conception and
gestation are considered as critical periods for coping, at a con-
textual level, with the obesity epidemic in childhood and adoles-
cence (4). In Brazil, the estimated prevalence of overweight and
obesity in adolescents is 20.5% and 4.9%, respectively (5). In a
probability sample of adolescents attending public schools in the
city of Niter6i in 2013, 17.9% of the girls were overweight and
8.5% were obese (6).

Micronutrient requirements also increase during pregnancy to
meet the need of accelerated fetal growth and intense cell differ-
entiation and may require adaptations in dietary intake, especially
in scenarios of habitual marginal intake to promote maternal and
fetal health and the prevention of unfavorable outcomes (7). Thus,
the assessment of dietary intake and anthropometric nutritional
status in pregnancy should be included in the list of actions of
prenatal care to subsidize health education practices, directed to
nutritional disorders, for a healthy pregnancy (8).

Adolescence, the period between 10 and 19 years of age
according to the World Health Organization (WHO) (9), is a social
construction and takes on different forms according to its histori-
cal conditioners. The behavior of adolescents is influenced by the
social, economic and cultural characteristics of their reference
context (10). In Brazil, adolescents living in social contexts of
social and economic inequality and precarious material conditions
of life are more likely to be pregnant (11). Despite the decline of
23% in the fertility rate of the Brazilian women from 15 to 19
years observed between 2004 and 2014 (12), pregnancy during
adolescence is still a major challenge for the society as a whole
and the health system in particular (13). Dietary inadequacies and
malnutrition have been reported as frequent phenomena in preg-
nant adolescents derived from the social context in which they
live (7,14), representing a public health issue both in developed
and developing countries. There are scarce data on the charac-
teristics of dietary intake of pregnant adolescents in Brazil. Among
those from low socioeconomic classes, it is assumed that the
dietary intake is not balanced and does not cover the nutritional
requirements and, therefore, need be evaluated. Considering the
current scenario of growing prevalence of obesity in all segments
of the Brazilian population (5), the present study aimed to assess
the anthropometric and dietary intake (energy, macro and micro-

[Nutr Hosp 201 8;35(3):596-605]

nutrients) of pregnant adolescents recruited from primary health
care units of a municipality located in the tropical region of Brazil.

MATERIALS AND METHODS

Between February 2008 and March 2014, all pregnant adoles-
cents who sought prenatal medical care in basic health care units
in the municipality of Niter¢i, RJ, Brazil, regardless of their ges-
tational week, were contacted by researchers who provided oral
and written information about the research project. At this time,
identification data and obstetric history of the adolescents inter-
ested in participating in the study were collected from the Prenatal
Card and a visit to the Nutritional and Functional Assessment
Laboratory at the University was scheduled for anthropometric,
dietary intake and BMR measurements.

Sixty eight pregnant adolescents agreed to participate in the
study and came to the laboratory early in the morning accompa-
nied by their adult legally responsible companion. All research
procedures were explained one more time and the voluntary
agreement to participate in the study was confirmed by all partic-
ipants and their adult legally responsible companion upon signing
the informed consent form. The inclusion criteria were gestation
of a single and primigravida pregnancy, and maternal age below
20 years at the estimated time of delivery. The exclusion criteria
included the presence of chronic diseases prior or during preg-
nancy.

Prior to measuring BMR, the adherence to the protocol (absence
of fever, alcohol or cigarette consumption and avoidance of heavy
physical activity on the day before and on the day of measurement,
ten hours of fasting and eight hours of sleep) was checked. BMR
was measured in a quiet room with low luminosity and noise level
and controlled ambient temperature. After a 15-minute rest period
in the supine position, a mask was fixed on the adolescent’s face
and connected to a validated (15) indirect calorimeter (V02000
Portable Metabolic Testing System; MedGraphics, St. Paul, MN,
USA), which measured oxygen consumption (\'/02) and carbon
dioxide production (VCO,) for 25 minutes with the pregnant ado-
lescent lying down motionless. Minute BMR was obtained using
the equation described by Weir (16) with gas exchange data of the
final 20 minutes and expressed in kcal/day. ER was calculated as
the product of measured BMR and the physical activity level (PAL)
with the addition of the energy cost of pregnancy according to the
trimester as recommended by FAO/WHO/UNU (1). Light PAL was
assumed for all pregnant adolescents.

Anthropometric measures were obtained with the pregnant
women wearing standard clothing and barefoot following stan-
dardization described in Lohman et al. (17). Stature was measured
twice in a wooden stadiometer with precision of 0.1 cm. The
measurement was carried out at the end of an expiration and
the average of the two measurements provided the final value.
Body mass (BM) was obtained in an electronic scale (TANITA®
BC-418) with precision of 0.1 kg. Body mass index (BMI) was cal-
culated as the division of BM by squared stature. Pre-pregnancy
BMI was calculated with the self-reported pre-pregnancy BM but
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when not available, the BM measurement obtained before the
13" gestational week was used. Pre-pregnancy nutritional status
assessment was available for 33 of the pregnant adolescents and
it was determined by the WHO BMI for age cut-off recommen-
dations (18) for nonpregnant adolescents. Gestational nutritional
status was determined with BMI for pregnancy age cut-off points
(19) as suggested by the Brazilian Ministry of Health (8). For both
instances, nutritional status was classified as underweight, ade-
quate and overweight + obesity.

After these measurements, the pregnant adolescents were
scheduled to respond 24-hour dietary recalls (R24h) during tele-
phone interviews on three non-consecutive days, including one
weekend day within the following week. All of these procedures
(anthropometry, BMR and dietary intake) were planned to be
repeated every four weeks thereafter.

Of the 68 pregnant adolescents who agreed to participate in
the study, 21 did not respond at least two R24h and five either
had infectious or contagious disease, had some discomfort with
the facemask or BMR was not measured or pregnancy was not
confirmed. Thus, the final sample was composed of 42 pregnant
adolescents with dietary, anthropometric and BMR data. Eighteen
pregnant women were assessed on two or more occasions, result-
ing in R24h data of 208 days.

During the R24h, ingested portion sizes were estimated with the
help of an album containing photographs of foods and prepara-
tions given to participants on the day of the visit to the laboratory.
The reported foods were converted to energy, macro and micro-
nutrients according to the Brazilian Food Composition Table (20).
When the food item was not available in TACO, the American food
composition table (21) was used.

Protein recommendation was based on the safe level of protein
intake and the additional protein for the adolescent’s pregnancy tri-
mester (22). The macronutrient and sodium intake adequacies were
based on the intake goals for the prevention of chronic diseases
(23). The percentage of energy, macro and micronutrient (calcium,
iron, zinc and vitamin A) intake adequacies was calculated for each
category of nutritional status. El was considered to be excessive
when it was over 100% of the individually-determined ER.

The economic class of the adolescents was based on the pos-
session of goods in households and on the education level of the
head of the household according to the economic classification in
Brazil (24). Schooling was measured in number of full years of school
attendance. Information on the occupation of the head of household
was available for only 36 of the pregnant adolescents.

The project and its procedures were approved by the Ethics
Committee of the Universidade Federal Fluminense. All statistical
analyses were carried out in the software SAS for microcomputer
version 9.2, Descriptive statistics (means, standard deviations,
medians, 95% confidence intervals, coefficients of variation and
percentage of distribution or adequacy) were calculated. The
results were expressed in relation to both pre-pregnancy and
gestational nutritional status because the diagnosis of altered
nutritional status may be useful clinically in nutritional care. The
association of the percentage of adequacy of energy, macro and
micronutrient intakes with variables related to body size (gesta-

E. O.F Sally et al.

tional BMI), gestational week (GW) and day of the week (coded as
1 for Sunday, 2 for Monday, etc.) was assessed by mixed linear
models. In these linear models, the random effects were included
in the intercept, subject and GW to take into consideration the
inter and intra-subject variability of the repeated dietary intake
measurements during pregnancy. The models were adjusted using
the restricted maximum likelihood (REML) method. The signifi-
cance level was defined as a. < 5% for all analyses.

RESULTS

Two-thirds of the pregnant adolescents had completed between
five to eight years of schooling and 57.1% were attending school.
Among the adolescents who had interrupted their studies, the most
often alleged motives were moving to a different house and the lack
of willingness to study. All pregnant adolescents maintained some
form of relationship with the baby’s father but the minority (38.1%)
lived with them as an extended family or as a nuclear family. Only
two pregnant adolescents were smokers. Most belonged to the low
economic class (C1 and C2 = 73.8%) and 62.0% received benefits
from the Bolsa Familia (Family Allowance Cash Transfer Federal
Program). The average schooling of the head of the household was
low and equal to the pregnant adolescent’s (7.3 + 3.3 years) and
73.2% of them worked, while 14.6% were unemployed.

The average GW of the adolescents was 23.3 (SD = 8.0) and
most of them had adequate nutritional status prior to pregnancy
(Table 1.

Table Il presents the physical and physiological characteris-
tics of the pregnant adolescents according to the pre-pregnancy
and gestational nutritional status. Independently of stages, there
was a tendency of BMR to increase with increasing BMI. Energy
intake decreased with increasing BMI and lipid intake remained
approximately around 30% of El in both pre-pregnancy and gesta-
tional nutritional status (Tables Il and IV). Dietary intake of sodium,
vitamin A and zinc were higher than required except for pre-preg-
nancy underweight but they were insufficient for iron and calcium
in both analyses (Tables V and VI).

The mixed linear models were only significant for the percent-
age of energy and protein adequacy (Table VII). In both models
the coefficients for GW, BMI and day of the week were negative.

DISCUSSION

The situation of social vulnerability of the present sample of
pregnant adolescents is confirmed by the fact that most of them
were registered in the Bolsa Familia, a federal cash transfer pro-
gram. This is in agreement with Vieira et al. (13), who reported that
the situation of social and economic inequality does not appear
as a direct consequence of adolescent pregnancy, but reflects the
context of inequality in which the adolescents live. In the present
study, favorably, just a few of the adolescents smoked but many
maintained high bond with the baby’s father, although most did
not live together with their partner.

[Nutr Hosp 201 8;35(3):596-605]
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Table I. Physical, physiological and nutritional status characteristics of the 42 pregnant
adolescents in Niterdi, RJ

Variables Mean (SD) Min Max
Age (years) 16.5(1.5) 13.6 19.6
Gestational age (weeks) 23.3(8.0) 8.5 36.3
Stature (cm) 162.0 (0.1) 150.0 173.0
Pre-pregnancy body mass (kg) 57.8 (11.0) 40.0 83.8
Gestational body mass (kg) 63.5(12.5) 42.6 102.8
Pre-pregnancy BMI (kg/m?) 22.2 (3.7) 141 30.7
Gestational BMI (kg/m?) 24.0 (4.1) 16.9 37.2
Basal metabolic rate (kcal/day) 1,301.3 (219.1) 941.9 1,849.3
n %

Gestational age (trimester)

18t 12 28.5

2nd 23 54.8

3w 7 16.7
Pre-pregnancy nutritional status

Underweight 4 121

Adequate 19 57.6

Overweight 10 30.3
Gestational nutritional status™

Underweight 15 35.7

Adequate 20 47.6

Overweight + obesity 7 16.7

Data are from the first visit to the laboratory. SD: standard deviation; BMI: body mass index; BMR: basal metabolic rate. *Based on body mass index for gestational

week (19).

Pre-pregnancy overweight/obesity was more frequent than
underweight but the opposite was observed for the gestational
nutritional status. The pre-pregnancy results are consistent with
the changes in the nutritional profile of the Brazilian female
population in the last decades, characterized by an increase
in the prevalence of obesity and a decrease in malnutrition (5).
The high prevalence of underweight observed during pregnan-
cy suggests that the Atalah’s curve (19) used to classify the
nutritional status of adolescents is inadequate. This method is
adopted in the gestational weight policy in three other American
countries (25), and in Brazilian adolescents it has been shown
to overestimate the low gestational weight (26). The Brazilian
Ministry of Health (8) recommends that the interpretation of the
results obtained using this method be flexible for this specific
group due to the possibility of many adolescents being classified
as having low gestational weight. Thus, pregnant adolescents
should be viewed as having some nutritional risk but careful
attention must be given not to induce excessive weight gain.
It is well documented that gestational obesity increases the
chances of complications in the course of pregnancy (27) and
has negative effects on the growth of the child in the short,
medium and long terms (28).

[Nutr Hosp 2018;35(3):596-605]

Bianchi et al. (29) simulated the effects of pregnancy on the
nutritional adequacy of the diet of women at childbearing age in
the United States and France. Various nutrients (vitamins A and
zinc) had reduced probability of adequacy induced by pregnancy.
Calcium was not affected because their intake by women of
childbearing age was already deficient. Further, the increase in
El by approximately 150 kcal daily did not imply improvement in
the nutritional adequacy of the diet, except when the additional
energy was provided by dietary sources based on fruit and dairy
foods.

The diet of the present sample of pregnant adolescents was
inadequate, characterized by excessive intakes of energy, protein
and sodium and insufficient intakes of iron and calcium. Compar-
ing the intake estimates obtained in this study with those in the
literature, one can speculate that it is not difficult for the pregnant
adolescents of low-income urban areas to meet the ER. Lee et
al. (7) also observed positive energy balance (EB) in adult and
adolescent pregnant women from Latin American countries of
low and medium income including Brazil. On the other hand, in
an area with a high concentration of social inequalities in the UK,
the energy intake (2,148.0 + 623.6 kcal/day) of 290 sedentary
pregnant adolescents who were late in pregnancy was slightly
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Table Il. Physical and physiological characteristics according to pre-pregnancy nutritional
status of the 42 pregnant adolescents in Niterdi, RJ

Pre-pregnancy nutritional status*

Underweight (n = 4)

Adequate (n =19)

Overweight + obesity (n = 10)

Mean | Std |Median Mean | Std |Median Mean | Std |Median
IC 95% IC 95% IC 95%
15.4 14 15.2 16.7 12 16.7 16.1 16 16.6
Age (years)
132,176 16.1;17.3 15.0;17.2
49.8 7 50.2 576 6.7 56.8 734 1.4 706
Body mass (kg)
38.5;61.0 54.4;60.9 65.2;81.5
, 20.0 3.3 19.2 215 19 20.7 28.0 35 272
Body mass index (kg/m?)
14.7,25.3 20.6;22.4 25.5;30.5
) 1,164.5 1842 | 11578 1,293.8 188.9 | 1,300.7 1,5421 1748 | 15212
Basal metabolic rate (kcal/day)
871.5;1,457.6 1,202.7;1,384.8 1,417.0; 1,667.1

Gestational nutritional statust

Underweight (n = 15)

Adequate (n = 20)

Overweight + obesity (n = 7)

Mean | Std |Median Mean | Std |Median Mean | Std |Median
IC 95% IC 95% IC 95%
16.4 17 16.5 16.7 14 16.8 16.7 1.3 17.0
Age (years)
156.5;17.3 16.1,17.4 15.4,17.9
519 6.5 51.0 615 6.2 61.1 78.0 10.1 782
Body mass (kg)
48.3;55.5 58.6;64.3 68.7;87.3
. 19.4 15 19.3 238 2.0 23.8 29.4 29 305
Body mass index (kg/m?)
18.6;20.2 22.9,24.7 26.6; 32.1
1,230.5 181.7 | 1,269.6 1,307.8 2095 | 1,358.3 1,546.2 199.0 | 1,509.8
Basal metabolic rate (kcal/day)
1,129.9;1,331.1 1,209.8; 1,405.8 1,362.1;1,730.2

Data are from the first visit to the laboratory. *Based on body mass index for age (18). 'Based on body mass index for gestational week (19).

lower (3%) than the recommendation (26). Since a third of them
were overweight + obese, they may have been oriented to restrict
the EI (30). Aspects inherent to the methods of assessment limit
the comparability of results between studies.

The inadequacy of the micronutrient intake observed here
confirms what was observed among the adolescent population
in Brazil (31). On the other hand, the results of the present study
contrast with the findings of Campos et al. (2013) (32), who inves-
tigated 139 pregnant adolescents attending prenatal care at a
public maternity hospital in Rio de Janeiro. Estimates of calcium
and vitamin A intakes, although inadequate, outweigh the values
found in the present study. Low sodium intake, lower than the
required, and less variability in nutrient intake, especially vitamin
A, were also observed. This contrast may reflect aspects related
to the use of a food frequency questionnaire, used in that study,
which consisted of a list of only 20 food items.

In the present sample of pregnant adolescents, GW and BMI
were inversely related to the percentage of adequacy of El. One

possible explanation is the reduction in dietary intake in order
to control the gain of body mass after some inadequate high
accumulation in the early stages of pregnancy. The presence of
negative EB (percentage of adequacy of El < 100%) observed
in the overweight/obese adolescents is in agreement with data
in nonpregnant individuals (33). This finding may have been due
to underreporting of dietary intake, caused in part by the char-
acteristics of the method of obtaining dietary intakes and by the
inadequacy of the calculation of the ER. To our knowledge, this
is the first study in which the ER of pregnant adolescents was
estimated using measured BMR values. The lack of studies on
energy metabolism of adolescents does not allow the development
of specific procedures and methods for ER determination in this
population, a gap recognized by the international agencies that
establish the nutritional requirements (1). The use of measured
BMR data in this study made it possible to obtain closer estimates
of ER for the pregnant adolescents, since this is the metabolic com-
ponent that contributes the most to total daily energy expenditure.

[Nutr Hosp 201 8;35(3):596-605]
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Table lll. Dietary intake of energy and macronutrients according to pre-pregnancy
nutritional status of the 33 pregnant adolescents in Niteroi, RJ

Pre-pregnancy nutritional status*

Underweight Adequate Overweight + obesity
Mean | Std | Median Mean | Std |Median Mean | Std |Median
IC 95% IC 95% IC 95%
n 15 101 53
25759 | 9785 24323 23506 | 9204] 23584 | 24309 | 9348] 22113
Energy (kcal/day)
2355.2; 2,796.5 2.155.6, 2.545.7 21306, 2.722.2
ey o ey recutement 1164 483 | 1099 1044 463 | 987 9.1 200 | 836
d A Gl cally red 1055, 127.3 9461142 82,6, 107.6
- 1028 457 | 995 846 409 | 760 1049 15| 984
&y 9251131 759. 932 920.117.9
, ,, 174.0 880 | 1603 1337 776 | 1108 1271 565 | 1146
Protein (% of daily requirement)
154.1: 1938 117.2: 1501 100.5, 144.7
byt ) 3498 1449 3232 3132 1218] 3015 3111 1287 3005
ydrete /ey 317.1;3824 287.4; 3391 271.0, 3512
eyt (s o energ) 545 97 | 561 543 100 | 543 513 82 | 524
yCral {70 OF enere 52.4:56.7 52.1: 564 18.7:538
s 0t 86.0 133 | 829 853 477 | 725 858 456 | 756
PGS B0y, 76.2: 958 75.2: 954 71,6, 100.0
- 295 73 | 286 314 84 | 315 306 66 | 309
Lipids (% of energy)
279.312 29.7:332 286,327

Data are from the repeated 24h dietary recalls. *Based on body mass index for age (18).

Table IV. Dietary intake of energy and macronutrients according to gestational nutritional
status of the 42 pregnant adolescents in Niterdi, RJ

Gestational nutritional status*

Underweight Adequate Overweight + obesity
Mean | Std |Median Mean | Std |Median Mean | Std | Median
IC 95% IC 95% IC 95%
n 78 88 42
2,313.8 1,019.1 | 1,923.1 2,506.5 927 | 25741 2,381.6 9153 | 2,194.2
Energy (kcal/day)
1,749.5;2,878.2 2,323.4;2,689.5 2,129.4; 2,633.9
Eneray (% of il requirement) 113.4 55.0 106 109.2 454 | 109.2 93.8 39.3 83.3
W orcalyTed 829. 1438 100.3. 118.2 8291046
Protein (g/day) 837 30.6 80.8 100.1 494 917 97.7 411 86.7
oy 66.8; 100.7 90.4;109.9 86.4;109.1
) ) ) 152.5 87.1 1281 163.1 93.1 1451 124.6 55.6 1126
Protein (% of daily requirement)
104.3; 200.7 144.8:181.5 109.3;139.9
321.7 147.8 256.8 333.3 1283 | 3154 313 1285 | 3014
Carbohydrate (g/day)
239.8;403.5 308.0; 358.6 277.6; 348.4
Carbohydrate (% of energy) 55.8 74 54.5 54.1 10.9 54.6 52.6 8.1 53.6
Verete o o energy 517,599 520, 56.3 50.4; 54.9
Linids (g/day) 78.3 459 57.2 86.3 455 815 82.9 433 72
pids (gray 529, 103.7 773,953 710,948
" 295 76 27.9 30.1 8.3 30.1 30.4 6.2 30.3
Lipids (% of energy)
25.3;33.8 28.5;31.7 28.7;32.1

Data are from the repeated 24h dietary recalls. *Based on body mass index for gestational week (19).
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Table V. Dietary intake of micronutrients according to pre-pregnancy nutritional status
of the 33 pregnant adolescents in Niterdi, RJ

Pre-pregnancy nutritional status*
Underweight Adequate Overweight + obesity
Mean | Std | Median Mean | Std | Median Mean | Std | Median
IC 95% IC 95% IC 95%
n 15 101 53
on (m/day) 10.8 52 10.2 12.2 78 10.9 11.1 54
vy 80,137 107,138 96,126
on (% of daly requirement) 47.0 225 44.4 53.2 33.9 47.4 481 23.7
o O dalyed 346,595 465,599 415,546
, 643.6 282.9 711.8 567.8 384.6 | 469.2 490.2 3109
Calcium (mg/day)
486.9; 800.2 491.8; 643.7 404.5;575.9
Calcium (% of daily 64.4 28.3 712 56.8 385 46.9 49.0 311
requirement) 48.7,80.0 49.2,64.4 40.5;57.6
, 3,958.7 2,490.0 | 3,240.4 4,570.3 2,809.8 | 3,936.8 3,882.2 1,972.1
Sodium (mg/day)
2,579.8;5,337.6 4,015.6;5,125.0 3,338.7;4,425.8
Sodium (% of daily 1979 1245 162.0 228.5 1405 | 196.8 194.1 98.6
requirement) 129.0; 266.9 200.8; 256.3 166.9; 221.3
VitA (ug/day) 368.6 262.4 4129 2,397.7 78619 | 258.1 832.6 3,951
Hoeey 22335139 845.7,3,949.8 256.4,1,921.7
69.6 495 779 4524 1,483.4 48.7 1571 7455
Vit A (% of daily requirement)
421,970 159.6; 745.2 -48.4; 362.6
) 10.2 5.0 10.0 135 75 12.2 12.6 73
Zinc (mg/day)
75,130 12.0;15.0 10.6;14.7
Zinc (% of dally requirement) 97.6 479 95.2 1287 7 116.2 1204 69.7
o O caly e 7111241 1146, 142.9 10121396

Data are from the repeated 24h dietary recalls. *Based on body mass index for age (18).

Usually, studies evaluate the dietary adequacy of pregnant adoles-
cents using either individual dietary pattern or BMR estimated by
equations as suggested by international health/nutrition agencies
(1). In addition, there is no specific anthropometric method for the
nutritional assessment of pregnant adolescents. To this end, the
positive EB observed in the adolescents with adequate nutritional
status of the present investigation, even though small, considering
both pre-pregnancy and gestational nutritional status, is of concern
within the context of the obesity epidemic and requires doubled
attention in health surveillance actions with the use of appropriate
methods for its determination.

Unlike energy and macronutrients, minerals and vitamins are
nutrients whose adequacy seems harder to achieve during preg-
nancy. Except for sodium, these nutrients are scarce in the diet
when the dietary patterns are characterized by industrial products
with low quantity and little variation in natural vegetable sources
and, on the contrary, with high energy density (29). This may
explain the inadequate intakes of iron and calcium observed in
the present pregnant adolescents, as well as among other Latin
American pregnant (7) women, for whom the intake of zinc, iron
and calcium was also inadequate. In the present study, the higher
protein intake may have led to adequate zinc intake since the main

sources of this mineral are foods, such as bovine, chicken, fish
and beans, among others.

Regarding calcium, only a third of the pregnant adolescent
reached the recommendation. Inadequacy was observed in the
three categories of pre-pregnancy and gestational nutritional sta-
tus and may be related to insufficient intake of milk and dairy
products, since these foods, the main sources of calcium, are one
of the groups less consumed by the Brazilian adolescent popula-
tion, presenting an estimated inadequacy in more than 90% of the
population (31). Calcium has a preventive role for some chronic
diseases, including arterial hypertension, whose presence during
pregnancy puts at risk maternal and fetal health (27).

The iron requirement during pregnancy increases almost
three-fold and is difficult to achieve by dietary intake. The prev-
alence of inadequacy among pregnant adolescents was critical,
similar to what was found in English adolescents (30). According
to a national dietary survey conducted in Brazil in 2008, the
diet of adolescents between 14 and 18 years of age presented
21.7% of inadequacy, twice that observed in the 10-13 year
age range (31).

The high variability observed in vitamin A intake was relevant,
especially among pregnant women with adequate nutritional status.
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Table VI. Dietary intake of micronutrients according to gestational nutritional status
of the 42 pregnant adolescents in Niterdi, RJ

Gestational nutritional status*
Underweight Adequate Overweight + obesity
Mean | Std | Median Mean | Std | Median Mean | Std | Median
IC 95% IC 95% IC 95%
n 78 88 42
125 7.7 1.2 10.6 5.6 9.8 1.7 5.8 9.9
Iron (mg/day)
10.8;14.2 9.4,11.8 9.9;135
Iron (% of daily 54.4 33.6 48.7 46.2 241 426 50.9 254 42.8
requirement) 46.8;61.9 41.1;513 43.0;58.8
) 564.3 404.7 4535 600.5 395.0 526.0 479.7 308.3 378.8
Calcium (mg/day)
473.1,655.5 516.9;684.2 383.6; 575.8
Calcium (% of daily 56.4 405 454 60.1 395 52.6 48.0 30.8 379
requirement) 47.3:65.6 517,684 38.4;57.6
) 4,663.3 2,656.7 | 3,909.2 3,969.0 24787 | 3,435.2 3,850.7 1,7504 | 3,522.1
Sodium (mg/day)
4,064.3; 5,262.2 3,443.8; 4,494.2 3,305.2; 4,396.2
Sodium (% of daily 2332 132.8 195.5 198.5 123.9 171.8 192.5 87.5 1761
requirement) 203.2; 263.1 172.2;224.7 165.3;219.8
, 998.5 3,858.7 | 205.6 2,283.4 7,866.4 | 306.7 959.0 44390 | 169.6
Vit A (ug/day)
128.5;1,868.5 616.7; 3,950.2 -424.3; 2,342.3
Vit A (% of daily 188.4 728.1 38.8 430.8 14842 | 579 180.9 837.6 32.0
requirement) 24.2,352.6 116.4;745.3 -80.1;441.9
, 13.3 6.6 12.3 1.9 7.1 10.7 13.3 7.7 1.1
Zinc (mg/day)
11.8;14.8 10.4;13.4 10.9;15.7
Zinc (% of daily 126.4 62.5 116.7 1137 67.2 101.9 126.8 734 105.2
requirement) 112.3;140.5 99.5;128.0 103.9; 149.7

Data are from the repeated 24h dietary recalls. *Based on body mass index for gestational week (19).

Table VII. Summary results of mixed linear models of % energy and protein daily
requirement of the 42 pregnant adolescents in Niterdi, RJ

Variables in the model Estimates

B Std error 95% ClI t-value p-value
Energy (% of daily requirement)
Intercept 206.16 27.119 151.39; 260.93 7.60 < 0.0001
Gestational week -1.059 0.433 -1.9325; -0.185 -2.45 0.0188
Body mass index -2.743 1.247 -5.2123; -0.274 -2.20 0.0298
Day of the week -2.812 1.396 -5.5764;-0.0485 -2.01 0.0462
Protein (% of daily requirement)
Intercept 320.07 45109 228.97; 41117 7.10 < 0.0001
Gestational week -2.968 0.714 4.411; -1.525 -4.15 0.0002
Body mass index 4177 2.079 8.293; -0.061 -2.01 0.0467
Day of the week -1.828 2.293 6.367; 2.711 -0.80 0.4269
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This high variability can be explained by the ingestion of certain
foods with a high concentration of the vitamin, such as viscera;
their intake may not be regular but is encouraged in dietary coun-
seling during prenatal care (8).

Sodium is an important marker of food quality and high intake
of this mineral may be related to the ingestion of ultra-processed
foods such as snacks, processed meats, snack foods, biscuits and
soda, among others. The median sodium intake by the pregnant
adolescents exceeded the estimates of the adolescent female
population in the southeastern Brazilian region (2,815.0 mg for
the 10-13 year age group and 2,774.0 mg for the 14-18 year
old age group) (31).

This study can contribute to a better understanding of relevant
aspects of nutrition and health of pregnant adolescents cared for
in primary health care units. An important aspect of the study was
the possibility of measuring BMR in the pregnant adolescents,
making it possible to calculate the ER as accurate as possible.
The number of R24h obtained in the present study covered a
wide period of time, as well as a variety of foods and prepara-
tions, despite the small sample size. Nutritional anthropometric
assessment during gestation proved to be a critical issue given
the limitations of the criteria recommended and adopted. One of
the possible limitations of this study is the presence of information
bias. The effects of socioeconomic level and nutritional status on
self-reported IE were observed in pregnant and adult pregnant
women from developed countries (34) where El underreporting
was positively associated with socioeconomic status and exces-
sive BM gain. In the present study, this effect may have been
neutralized or minimized due to the low socioeconomic class to
which they all belonged.

It is expected that the knowledge generated herein may be
of practical importance for professionals involved in nutritional
care of pregnant women, who must consider the specificities of
adolescence pregnancy, without losing sight of the dimension that
the nutrition/food has in the life of the subjects. At the local level,
educational actions must be made in light of the dietary counsel-
ing based on the approach through dialogue with the adolescents,
to understand the reality of their life, considering their beliefs,
cultural values, material conditions of access and, especially, their
relative autonomy (35). The situations of excessive intake should
also be worked under a more comprehensive understanding of
food, although the need for dietary restriction is pressing.

CONCLUSION

This study found that adolescents seen during prenatal care
in primary care units living in disadvantageous socioeconomic
settings have excessive intake of energy, protein and sodium. The
dietary intake was insufficient for some important micronutrients
such as iron and calcium. There is a negative association between
the adequacy of energy and protein intakes with GW and BMI
when considering inter and intra-subject variability. The pre-preg-
nancy overweight and obesity levels as well as the high intake of
sodium are reasons for concern due to future implications to the

E. O.F Sally et al.

health of the adolescents. The official Brazilian recommended cri-
terion for anthropometric assessment in pregnancy of adolescents
may not be adequate for pregnant adolescents.

ACKNOWLEDGMENTS

The study was partially funded by the Brazilian Ministry of
Health (Proc. 551359/2007-2) and the National Research Council
(Procs. 311801/2006-4 and 310461/2016-2).

REFERENCES

1. Food and Agriculture Organization/World Health Organization/United Nations
University. Human energy requirements. Food and Nutrition Technical Report
Series 1. Rome: FAO; 2004.

2. Martins APB, Benicio MHDA. Influéncia do consumo alimentar na gestagao
sobre a retengdo de peso pds-parto. Rev Saude Publica 2011;45(5):870-7.

3. Ota E, Hori H, Mori R, Tobe-Gai R, Farrar D. Antenatal dietary education
and supplementation to increase energy and protein intake. Cochrane Data-
base of Systematic Reviews 2015;6:CD000032. DOI: 10.1002/14651858.
CD000032.pub3

4. World Health Organization. Consideration of the evidence on childhood obe-
sity for the Commission on Ending Childhood Obesity: report of the ad hoc
working group on science and evidence for ending childhood obesity. Geneva:
WHO; 2016.

5. Instituto Brasileiro de Geografia e Estatistica. Pesquisa de Orcamentos
Familiares 2008-2009. Antropometria e Estado Nutricional de Criancas,
Adolescentes e Adultos no Brasil. Accessed on 03/03/2016. Available
from: http://www.ibge.gov.br/home/estatistica/populacao/condicaodevida/
pof/2008_2009_encaa/default.shtm

6. Vasconcellos MB, Anjos LA, Vasconcellos MTL. Estado nutricional e tempo
de tela de escolares da Rede Publica de Ensino Fundamental de Niterdi, Rio
de Janeiro, Brasil. Cad Saude Publica 2013;29(4):713-22.

7. Lee SE, Talegawkar SA, Merialdi M, Caulfield LE. Dietary intakes of women
during pregnancy in low- and middle-income countries. Public Health Nutr
2012;16(8):1340-53.

8. Ministério da Saude. MS. Cadernos de Atengédo Basica, n° 32. Atengao ao
Pré-Natal de Baixo Risco. Secretaria de Atengéo a Saude. Departamento de
Atencao Bésica. Série A. Normas e Manuais Técnicos. Brasilia, DF; 2012.
p. 318.

9. World Health Organization. Adolescent Health. Regional office for the Western
Pacific. Regional Committee WPR/RC39/12. 39™ session 12-16 Septem-
ber 1988. Manila, Phillipines: WHO; 1988. p. 5. Available from: http://iris.
wpro.who.int/bitstream/handle/10665.1/10266/WPR_RC039_12_Adoles-
cent_1989_en.pdf

10. Jesus Reyes D, Gonzalez Almontes E. Selenium and carotenoids (2000);
Dietary reference intakes for vitamin A, vitamin K, arsenic, boron, chromium,
copper, iodine, iron, manganese, molybdenum, nickel, silicon, vanadium,
and zinc (2001); Dietary reference intakes for water, potassium, sodium,
chloride, and sulfate (2005); and Dietary reference intakes for calcium and
vitamin D (2011). Available from: http://iom.nationalacademies.org/Activities/
Nutrition/SummaryDRIs/DRI-Tables.aspx. Elementos tedricos para el andlisis
del embarazo adolescente. Sexualidad, Salud y Sociedad 2014;17:98-123.

11. Chiavegatto Filho AD, Kawachi I. Income inequality is associated with adoles-
cent fertility in Brazil: a longitudinal multilevel analysis of 5,565 municipalities.
BMC Public Health 2015;15:103-10.

12. Ministério da Saude. Sistema de Informagdes sobre Nascidos Vivos (SINASC).
Accessed on 03/03/2016. Available from: http://tabnet.datasus.gov.br/cgi/
idb2012/matriz.htm#demog

13. Vieira EM, Bousquat A, Barros CRS, Alves MCGP. Gravidez na adolescéncia e
transicao para a vida adulta em jovens usuarias do SUS. Rev Saude Publica
2017:51:25.

14. Moran VH. A systematic review of dietary assessments of pregnant adoles-
cents in industrialised countries. Br J Nutr 2007;97:411-25.

15. Wahrlich V, Anjos LA, Going SB, Lohman TG. Validation of the V02000 calori-
meter for measuring basal metabolic rate. Clin Nutr 2006;25;687-92.

[Nutr Hosp 201 8;35(3):596-605]



DIETARY INTAKE OF PREGNANT ADOLESCENTS CARED FOR IN PRIMARY HEALTH CARE UNITS OF A BRAZILIAN URBAN

MUNICIPALITY

16.
17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

Weir J. New methods for calculating metabolic rate with special reference to
protein metabolism. J Physiol 1949;109:1-9.

Lohman TG, Roche AF, Martorell R. Anthropometric standardization reference
manual. Champaign, lllinois: Human Kinetics Books; 1988.

De Onis M, Onyango, AW Borghi E, Siyam A, Nishida C, Siekmanna J. Develo-
pment of a WHO growth reference for school-aged children and adolescents.
Bull World Health Organ 2007;85:660-7.

Atalah S, Castillo C, Castro R. Propuesta de un nuevo estandar de evaluacion
nutricional en embarazadas. Rev Med Chile 1997;125:1429-36.

Nlcleo de Estudos e Pesquisas em Alimentagao/Universidade Estadual de
Campinas. Tabela brasileira de composicdo de alimentos - TACO. 42 ed.
Campinas: NEPA-UNICAMP; 2011. p. 161.

U.S. Department of Agriculture, Agricultural Research Service, Nutrient Data
Laboratory. USDA National Nutrient Database for Standard Reference, Relea-
se 28. Accessed on 09/03/2015. Available from: http://www.ars.usda.gov/
Services/docs.htm?docid=8964

Food and Agriculture Organization/World Health Organization/United Nations
University. Protein and amino acid requirements in human nutrition: report
of a joint FAO/WHO/UNU expert consultation. WHO Technical Report Series
935. Geneva: WHO; 2007.

World Health Organization. Diet, nutrition and the prevention of chronic disea-
ses. WHO Technical Report Series 916. Geneva: WHO; 2003.

Associacao Brasileira de Empresas de Pesquisa. Critério de Classificagao Economi-
ca Brasil. Alteracoes na aplicagéo do Critério Brasil, validas a partir de 01/01/2014.
Available from: http://www.abep.org/Servicos/Download.aspx?id=01, 2014.
Scott C, Andersen CT, Valdez N, Mardones F, Nohr EA, Poston L, et al. No
global consensus: a cross-sectional survey of maternal weight policies. BMC
Pregnancy Childbirth 2014;14:167.

Fraga ACSA, Theme Filha MM. Factors associated with gestational wei-
ght gain in pregnant women in Rio de Janeiro, Brazil. Cad Saude Publica
2014;30:633-44.

[Nutr Hosp 201 8;35(3):596-605]

27.

28.

29.

30.

31.

32.

33.

34.

35.

605

Padilha PC, Saunders C, Machado RCM, Silva CL, Bull A, Sally EOF, et al.
Associagdo entre o estado nutricional pré-gestacional e a predi¢ao do
risco de intercorréncias gestacionais. Rev Bras Ginecol Obstet 2007;29:
511-8.

World Health Organization. Consideration of the evidence on childhood obe-
sity for the Commission on Ending Childhood Obesity: report of the ad hoc
working group on science and evidence for ending childhood obesity. Geneva:
WHO; 2016.

Bianchi CM, Mariotti F, Verger EO, Huneau JF. Pregnancy requires major
changes in the quality of the diet for nutritional adequacy: simulations in the
French and the United States populations. PLoS One 2016;11:1-17.

Baker PN, Wheeler SJ, Sanders TA, Thomas JE, Hutchinson CJ, Clarke K, et
al. A prospective study of micronutrient status in adolescent pregnancy. Am
J Clin Nutr 2009;89:1114-24.

Instituto Brasileiro de Geografia e Estatistica. Pesquisa de Orcamentos Fami-
liares 2008-2009. Andlise do consumo alimentar pessoal no Brasil. Rio de
Janeiro: IBGE; 2011, Available from: https://biblioteca.ibge.gov.br/pt/biblio-
teca-catalogo?view=detalhes&id=250063

Campos ABF, Pereira RA, Queiroz J, Saunders C. Ingestao de energia e de
nutrientes e baixo peso ao nascer: estudo de coorte com gestantes adoles-
centes. Rev Nutr 2013;26:551-61.

Enes CC, Slater B. Dietary intake of adolescents compared with the Brazilian
Food Guide and their differences according to anthropometric data and phy-
sical activity. Rev Bras Epidemiol 2015;18(4):798-808.

Thomas DM, Bredlau C, Islam S, Armah KA, Kunnipparampil J, Patel K, et
al. Relationships between misreported energy intake and pregnancy in the
Pregnancy, Infection and Nutrition Study: new insights from a dynamic energy
balance model. Obes Sci Pract 2016;2:174-9.

Rodrigues EM, Boog MCF. Problematizacdo como estratégia de educacéo
nutricional com adolescentes obesos. Cad Saude Publica 2006;22:
923-31.



