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Abstract

Calcium is an essential micronutrient that plays a role in growing and pregnancy, and

its necessity is increased during pregnancy in adolescence. Thus, the aim of the study

is to describe the daily calcium intake and its associations with dietetic habits,

sociodemographic data and perinatal outcomes among pregnant adolescents. A pro-

spective cohort study was conducted among primiparous adolescents who started

prenatal care before 20 weeks of gestation. Sociodemographic data, weight and

height, 24-h dietary recall (24hRec) and perinatal outcomes were collected over four

meetings (three during pregnancy and one in puerperium). All 24hRecs were analysed

by the Nutrition Data System for Research (NDSR)® programme, and descriptive

analysis and univariate and multivariate logistic regression were done. A total of

150 pregnant adolescents were included, with a mean of daily calcium intake of

659.9 mg (50% of recommended intake). Adolescents who ate more than three meals

per day (89.3%), and ate breakfast every day (69.3%), were shown to have higher

daily calcium intake, odds ratio (OR CI 95%) of 3.4 (1.0, 11.0) and 16.8 (1.0, 302.1),

respectively. No correlation was observed between calcium daily intake and

sociodemographic data or perinatal outcomes. Dairy products were the foods that

mostly contributed to achieving recommended daily calcium intake. In our cohort,

pregnant adolescents had a low daily calcium intake. They should be advised to eat

more than three meals per day, eat breakfast in particular, increase the consumption

of calcium rich-foods, such as dairy products and green leafy vegetables, and consider

calcium supplementation.
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1 | INTRODUCTION

Calcium is an essential nutrient related to bone mineralisation and the

maintenance of cell membranes. The best sources of calcium are dairy

products, mainly milk. Calcium can also be derived from leafy green

vegetables, fish, nuts and fortified foods (de Assumpç~ao, Dias, de

Azevedo Barros, Fisberg, & de Azevedo Barros Filho, 2016; Mousa

et al., 2019).

During pregnancy, for adequate foetal development and good

perinatal outcomes, calcium demand is increased (Mousa et al., 2019).
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It is advised that pregnant women have an intake of 1,200 mg/day of

calcium; however, for women with low daily calcium intake

(<1 g/day), supplementation of 0.3–2.0 g/day is recommended

(Institute of Medicine & Food and Nutrition Board, 2011; Mousa

et al., 2019). The average calcium requirement of the foetus is

60 mg/day by week 24 of the pregnancy and increases with foetal

growth, achieving a calcium transfer rate of 300–350 mg/day in the

third trimester of pregnancy.

When calcium availability is insufficient, maternal skeleton min-

eral metabolism mobilises calcium from the mother's skeleton, creat-

ing maternal-foetal competition (Kovacs, 2016). Calcium deficiency

during pregnancy can increase the risk of pre-eclampsia, preterm birth

and haemolysis, elevated liver enzymes, and low platelet count

(HELLP) syndrome (Hofmeyr, Lawrie, Atallah, & Torloni, 2018; Mousa

et al., 2019). Moreover, when calcium is deficient, women are more

likely to have osteoporosis and hip fractures in the future

(Kovacs, 2016; Mousa et al., 2019).

Peak growth velocity occurs through adolescence, especially bone

mass, which increases 40-fold from birth to the second decade of life

(de Assumpç~ao et al., 2016; Wallace, 2019). When pregnancy occurs

during adolescence, a maternal-foetal competition for nutrients is ampli-

fied with the purpose of guaranteeing the adequate development of

both, the adolescent and foetus (Wallace, 2019). Consequently, the

daily calcium intake necessity in a pregnant adolescent (1,300 mg/day)

is higher than that of pregnant adult women (1,000 mg/day) (Institute

of Medicine & Food and Nutrition Board, 2011).

Among Brazilians female adolescents, the average daily calcium

intake is 540.7 mg, which is lower than the average found in Brazilians

male adolescents (692.3 mg; de Assumpç~ao et al., 2016) but higher

than Brazilian adult population (505 mg; Balk et al., 2017). Pregnant

women of low- and middle-income countries have lower average cal-

cium intake (647.6 mg/day) compared to pregnant women of high-

income countries (948.3 mg/day) (Cormick et al., 2019).

Worldwide, 17 million girls under the age of 19 give birth annu-

ally. As a result, pregnancy in adolescence is considered a health prob-

lem, especially in developing countries (United Nations Population

Fund, 2013). Brazil has a pregnancy rate of 68.4 per 1,000 adoles-

cents, and 434 thousand babies are born to adolescents aged 15 to

19 and 29 thousand to adolescents aged 10 to 14 years. Unplanned

pregnancies represent 66% of all pregnancies among Brazilian adoles-

cents (The Lancet, 2020).

Maternal nutritional status and dietary intake can reduce the risk of

complications (Wallace, 2019). Thus, this study aims to describe the daily

calcium intake and its associations with dietetic habits, sociodemographic

data and perinatal outcomes among pregnant adolescents.

2 | METHODS

2.1 | Setting

This study is part of a larger prospective cohort study conducted at

the Women's Hospital Prof. Dr. Jose Aristodemo Pinotti (CAISM),

University of Campinas, Brazil, between August 2014 and February

2017, from a convenience sample taken from an outpatient clinic.

CAISM is located in Campinas, State of S~ao Paulo, and is one of the

largest metropolitan regions of Brazil. The hospital is a referral centre

in high-risk obstetrics, with over 30 years of experience, and 3,000

deliveries per year. CAISM also has an interdisciplinary and multi-

professional team and a specialised outpatient clinic for adolescents,

with an average of 150 prenatal care for pregnant adolescents

per year.

2.2 | Sample size

This is a secondary analysis of a study that aimed to evaluate the

anthropometric and dietetic profile of pregnant adolescents from

the first trimester of pregnancy to the puerperium. Thus, the sample

size was calculated according to the prevalence of adequate versus

overweight and obese body mass index (BMI) and the prevalence of

inadequate plus excessive weight gain in pregnant adolescents

(Harper, Chang, & MacOnes, 2011). Considering a 5% significance

level, and the difference between the prevalence and 20% loss to

follow-up, the sample size was calculated on a minimum of

138 subjects. Therefore, the sample size was not calculated for die-

tary analyses.

2.3 | Participants

Primiparas women under 19 years of age were invited to participate

in the study. Adolescents who started prenatal care before 20 weeks

of gestational age were excluded to analyse anthropometrics changes

Key messages

• Pregnant adolescents have a daily intake of calcium lower

than the recommendation of 1,300 mg/day, which can

increase the risk of adverse perinatal outcomes.

• Eating more than three meals/day and having the habit

of eating breakfast increases the chances of pregnant

adolescents achieving calcium recommendation.

• Milk and dairy products are the main calcium dietary

sources among pregnant adolescents.

• All pregnant adolescents should be advised to increase

their daily calcium intake by ingesting calcium rich-foods

such as milk, dairy products and green leafy vegetables.

• Health professionals should be able to identify pregnant

women with inadequate calcium intake, and calcium sup-

plementation should be considered to pregnant

adolescents.
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that have occurred since the beginning of their pregnancies. All ado-

lescents and their legal guardians signed an informed assent and con-

sent form before their admission to the study.

As bioelectrical impedance analysis (BIA) was applied in the larger

study, adolescents with contraindications for BIA were excluded

(heart diseases, implanted cardiac defibrillators, pacemakers, prosthe-

ses or metal implants, amputations or use of corticosteroids).

2.4 | Data collection and follow-up

Data collection occurred at four points, one point in each trimester of

pregnancy and one point at puerperium.

At the first point, sociodemographic data (age, ethnicity, have

or not have a partner, and currently in school), height, self-reported

pre-pregnancy weight, age at menarche and gestational age at the

first prenatal care visit were collected using a standardised and

pre-tested questionnaire. Age at menarche was split (prior to

12 years and at 12 years or above); early menarche is associated

with early sexual initiation, early pregnancy and with adverse

pregnancy outcomes (Ibitoye, Choi, Tai, Lee, & Sommer, 2017; Li

et al., 2017).

At the last follow-up point, gestational weight gain (GWG) and

obstetric history (anaemia, diabetes, hypertensive disorders, delivery

mode, gestational age at delivery, newborn weight and Apgar score)

were collected from the medical records.

During all data collections, 24-h dietary recall (24hRec) and

anthropometric assessment by weight were taken.

2.5 | Dietetic assessment

To calculate the dietary micronutrient intake, a 24hRec was applied in

three points of pregnancy and postpartum, totalling four 24hRecs per

patient. To fill in the 24hRecs, pregnant adolescents were asked to

recall the foods consumed over the previous day and their quantity in

household measures. Vitamin and mineral supplements were also

included.

All 24hRecs were quantified to convert the amounts of foods

mentioned into household measures of grams or millilitres

(Fisberg & Slater Villar, 2002; Pinheiro, Lacerda, Benzecry, Gomes, &

Costa, 2001). 24hRecs quantities were then transferred to the

Nutrition Data System for Research (NDSR®) programme, a dietary

analysis programme that provides the quantity of macro- and micro-

nutrient intake, the number of meals per day and the name of

each meal.

From the number of meals per day, eating frequency was cat-

egorised into two groups; adolescents who ate three or more meals

per day in all 24hRecs, and adolescents who ate less than three meals

per day in all 24hRecs.

To calculate the relationship between breakfast and daily calcium

intake, breakfast was considered as all first meals of the day com-

posed of dairy products, bread or cereals and/or fruit. Moreover,

breakfast was classified into three groups: adolescents who ate break-

fast in all 24hRecs (every day), adolescents who ate breakfast at least

in one 24hRecs but not in all (sometimes) and adolescents who did

not eat breakfast in any 24hRecs (never).

To calculate foods that contributed the most to adolescents

achieving the recommended daily calcium intake, all foods mentioned

in the 24hRecs were first categorised according to the type of food

(milk, rice, bread or fruit) and then classified according to processing

of the food into four groups: unprocessed or minimally processed

food, culinary ingredient, processed food and ultra-processed food

(Monteiro, Levy, Claro, de Castro, & Cannon, 2010).

2.6 | Anthropometric assessment

According to the Institute of Medicine (2009), BMI is calculated as the

weight in kilogrammes divided by the height in metres squared. An

earlier analyse carried out in our cohort found no statistical differ-

ences between the use of self-reported pre-pregnancy weight or at

the first prenatal care visit to classify BMI and GWG among pregnant

adolescents (Pinho-Pompeu et al., 2019). Based on this, self-reported

pre-pregnancy weight was assumed for analysis. Pre-pregnancy BMI

was measured by self-reported pre-pregnancy weight and height, rou-

tinely measured at the first prenatal care visit by locally trained pro-

fessional nursing staff. To obtain the GWG, the self-reported pre-

pregnancy weight was subtracted from the weight at delivery, and

when this information was missing, the weight at the last prenatal

care visit was used. Pre-pregnancy BMI was classified according to

the World Health Organization (WHO) recommendation for adult

pregnant women, which was considered a better method of assessing

the nutritional status of pregnant adolescents (Pinho-Pompeu

et al., 2019). The BMI classification according to the WHO is as fol-

lows: underweight (BMI < 18.5 kg/m2), healthy weight

(BMI = 18.5–24.9 kg/m2), overweight (BMI = 25.0–29.9 kg/m2) and

obese (BMI ≥ 30.0 kg/m2). The WHO's BMI classification is also

used by the Institute of Medicine to recommend and classify

GWG into “inadequate,” “adequate” and “excessive” (Institute of

Medicine, 2009).

2.7 | Statistical analysis

Frequency analysis of the categorical variables and descriptive analy-

sis of the numerical variables were undertaken to describe the sample

profile. Univariate and multivariate logistic regressions (with stepwise

criteria of variable selection) were used to correlate categorical vari-

ables and low daily calcium intake. For logistical regression, the daily

calcium intake was categorised according to the group median

(600 mg/day), because there is no minimum recommendation of daily

calcium intake for pregnant adolescents in the literature and only 4%

of adolescents had a calcium intake above the recommendation of

1,300 mg/day (Institute of Medicine & Food and Nutrition

Board, 2011).
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The significance level for the statistical tests was 5%, and the sta-

tistical software used for the analysis was Stata version 14.0 for

Windows.

All items of the Strengthening the Reporting of Observational

Studies in Epidemiology consensus were followed (von Elm

et al., 2014).

2.8 | Ethical considerations

This study was approved by the Institutional Review Board of the Uni-

versity of Campinas, Brazil (CAAE report: 35521414.2.0000.5404).

3 | RESULTS

A total of 150 pregnant adolescents with a mean age of 15.5 (stan-

dard deviation; SD 1.3) years and mean age at menarche of 11.6

(SD 1.3; Table 1), were included on study. The mean gestational age

at the first prenatal care visit was 14.9 (SD 3.6) weeks.

The average pre-pregnancy weight was 55.9 (SD 11) kg with a

pre-pregnancy BMI mean of 22.4 (SD 4.6) kg/m2 and GWG mean of

13.2 (SD 5.6) kg. More anthropometric data are presented inTable 1.

Among the perinatal outcomes, 14.7% (n = 16) of adolescents had

gestational diabetes, 47.7% (n = 53) had anaemia and 10.9% (n = 13)

had some type of hypertensive disorder during pregnancy. Vaginal

birth was observed in 60.8% (n = 73) of deliveries, 87.4% (n = 104) of

newborns were born at ≥37 weeks of gestational age, 9.6% (n = 11) of

newborns were born weighing <2,500 g and all newborns had Apgar

scores greater than 7 at the fifth minute.

A daily calcium intake above the recommendation (1,300 mg/day)

was observed in 4% (n = 6) of adolescents. The average daily calcium

intake was 659.9 (SD 335.0) mg, with a minimum of 179.9 mg, a median

of 604.6 mg and maximum of 2,017.4 mg. Isolated calcium supplemen-

tation was not observed, but 6% (n = 5) of adolescents were taking mul-

tiple vitamin and mineral supplements for adult pregnant women.

The habit of having breakfast every day was observed in 69.3%

(n = 104) of the adolescents, 4.7% (n = 7) were not in the habit of having

breakfast, 89.3% (n = 134) ate more than three meals a day (Table 1). A

correlation between daily calcium intake above 600 mg/day, eating fre-

quency (p = 0.04), and the habit of eating breakfast (p < 0.05) was found

by the logistic regression (Table 2). No correlation was observed

between calcium daily intake and the other variables.

Into ultra-processed foods, yoghurt was a major contributor to

dietary calcium intake among pregnant adolescents, contributing to

39.7% of the total calcium intake; milk was also a major contributor

with 31.7% of total calcium intake (Table 3).

4 | DISCUSSION

A better daily calcium intake among adolescents who had the habit of

eating breakfast, and among adolescents who had the habit of eating

more meals per day was found in our cohort. However, these habits

were not sufficient for adolescents to achieve the daily calcium intake

recommendation, which was observed in only 4% of pregnant

adolescents.

In our cohort, only one-third of pregnant adolescents had the

habit of eating breakfast. These data ware in agreement with the die-

tary behaviours of most adolescent populations worldwide (Hassan,

Cunha, da Veiga, Pereira, & Sichieri, 2018; Inchley et al., 2016). In

most cultures, breakfast is composed of bread or cereals, dairy food

products (mainly milk) and fruits and contributes to approximately 5%

TABLE 1 Sociodemographic, anthropometric and dietetic
characteristics of pregnant Brazilian adolescents (n = 150)

N %

Age group

<15 years 42 28.0

≥15 years 108 72.0

Skin colour

White 81 55.9

Non-White 64 44.1

Missing 5 3.3

Partner

With 124 83.8

Without 24 16.2

Missing 2 1.3

Student

Yes 96 64

No 54 36

Menarche (years)

≥12 79 52.7

<12 71 47.3

Pre-pregnancy BMIa

Low weight 24 16.0

Normal weight 99 66.0

Overweight 18 12.0

Obese 9 6.0

Gestational weight gaina

Inadequate 37 32.2

Adequate 40 34.8

Excessive 38 33.0

Eating frequency

≤3 meals per day 16 10.7

>3 meals per day 134 89.3

Habit of eating breakfast

Every day 104 69.3

Sometimes 39 26.0

Never 7 4.7

Abbreviation: BMI, body mass index.
aClassified according to the Institute of Medicine recommendation,

according to the pre-pregnancy BMI (Institute of Medicine, 2009).
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of total calcium intake (Hassan et al., 2018; O'Neil et al., 2014). More-

over, studies have shown that skipping breakfast is not only related to

the risk of calcium deficiency, and its negatives consequences for

pregnancy, but also is related to metabolic health (Monzani

et al., 2019; Pot, 2018). Not eating breakfast frequently can impact on

weight status, contributing to overweight, obesity and metabolic syn-

drome (Monzani et al., 2019). In addition, skipping breakfast can also

affect cognitive and academic performance among adolescents

(Pot, 2018).

Apart from this, 10% of adolescents of our cohort did not have

the habit of consuming more than three meals per day. Others studies

have also found a higher prevalence of skipping meals (19.1%) among

adolescents (boys and girls) and adults, with breakfast being the most

frequently skipped meal (Rodrigues et al., 2017; St-Onge et al., 2017).

In addition, a low-quality diet with low consumption of fruits and veg-

etables and a high intake of sodium and calories were also associated

with skipping meals (Rodrigues et al., 2017). Low meal frequency has

been related to higher weight and higher cardiometabolic risk (St-

Onge et al., 2017).

The results call attention to the low daily calcium intake among

pregnant adolescents of our cohort (mean of 659.9, SD 335.0 mg).

Similar results have been found all over the world among adolescents

(Bromage, Ahmed, & Fawzi, 2016; Lappe et al., 2017). In Brazil, studies

have shown a mean calcium intake of 618 mg/day for boys and girls,

but mean calcium intake was lower among girls (540.7 mg/day; de

Assumpç~ao et al., 2016); and only one-third of pregnant adolescents

reached the calcium recommendation, with no differences between

daily calcium intake and nutritional status (Sally et al., 2018). However,

low calcium intake is not only an adolescent problem. Calcium defi-

ciency is a global problem, especially in low- and middle-income coun-

tries (Cormick et al., 2019). In many countries in Asia, Africa and

South America, daily calcium intake is less than 600 mg/day in almost

the whole population (Balk et al., 2017). These results show us that

low calcium intake is not only a pregnant adolescent problem, and cal-

cium supplementation in pregnant women in low- and middle-income

countries should be universal (Cormick et al., 2019).

Another important contributor to the daily calcium intake was the

quality of diet. In our cohort, the food that contributed most to

TABLE 2 Logistic regression results for daily calcium intake
below 600 mg/day among pregnant Brazilian adolescents (n = 150)

P value

Odds

ratio CI 95% OR

Age (years) 0.76 0.96 0.76, 1.23

Skin colour

White Reference

Non-white 0.47 0.77 0.38, 1.57

Partner

With Reference

Without 0.66 1.22 0.51, 2.93

Student

Yes Reference

No 0.73 0.89 0.46, 1.74

Menarche (years)

≥12 Reference

<12 0.62 0.85 0.45, 1.62

Gestational age at 1th

prenatal care visit

0.19 1.06 0.91, 1.16

Body mass index

Low weight 0.82 1.11 0.45, 2.70

Normal weight Reference

Overweight 0.14 2.21 0.77, 6.36

Obese 0.87 0.89 0.22, 3.49

Gestational weight gain

Inadequate 0.54 0.75 0.31, 1.86

Adequate Reference

Excessive 0.36 1.52 0.62, 1.02

Eating frequency

≤3 meals per day 0.04 3.38 1.04, 11.02

>3 meals per day Reference

Habit of eating breakfast

Every day Reference

Sometimes 0.86 1.07 0.51, 2.23

Never <0.05 16.82 1.01, 302.08

Fasting blood glucose

(mg/dL)

<92 Reference

≥92 0.38 1.63 0.55, 4.86

Haemoglobin (mg/dL)

≥11 Reference

10.0–10.9 0.10 0.40 0.14, 1.19

<9.9 0.17 1.87 0.77, 4.54

Hypertension disorders

No Reference

Yes 0.75 0.83 0.26, 2.62

Birth mode

Vaginal Reference

Caesarean 0.18 1.68 0.79, 3.60

(Continues)

TABLE 2 (Continued)

P value

Odds

ratio CI 95% OR

Gestational age at birth

(weeks)

≥37 Reference

<37 0.76 0.84 0.29, 2.49

Newborn weigh (g)

≥2,500 Reference

<2,500 0.33 0.53 0.15, 1.92

Note. Number of observations used = 150; n = 72 with daily calcium

intake ≥ 600 mg and n = 70 with daily calcium intake <600 mg.

Abbreviations: CI, confidence interval; OR, odds ratio.
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improved calcium intake in adolescents was ultra-processed yoghurt

(39.7%); however, the type of yoghurt has added sugar and

flavourings, and as with all ultra-processed food, has high percentages

of carbohydrate, fat, sugar and sodium along with low percentages of

protein and fibre, and therefore should not be recommended as a way

to increase daily calcium intake (Monteiro et al., 2010). Milk was the

second highest contributor increasing calcium intake, which represen-

ted more than 30% of all calcium intake. Dairy products, such as

cheese and plain yoghurt, together represented 35.1% of all calcium

intake by adolescents and are also important sources of calcium

(Institute of Medicine & Food and Nutrition Board, 2011). Chocolate

powder and sweets also contributed to increased daily calcium intake

(17.6% together) in our cohort, as these foods are enriched with

micronutrients; however, these are not natural calcium-rich foods and

similar to ultra-processed yoghurt and should not be recommended

for increasing daily calcium intake. Moreover, higher consumption of

ultra-processed foods has a positive correlation with GWG and neo-

natal body fat, increasing the risk of adverse perinatal outcomes

(Rohatgi et al., 2017). Green leafy vegetables are considered an impor-

tant source of calcium (Institute of Medicine & Food and Nutrition

Board, 2011); however, these represented only 1.6% of all calcium

intake.

In recent times, a reduction in the consumption of dairy products

has been observed. It is important to highlight that dairy products;

when consumed according to appropriate national guidelines,

contribute to daily calcium intake and other essential nutrients, espe-

cially during the period of bone mass growth of infancy, childhood

and adolescence (Marangoni et al., 2019). These findings raise the

possibility that adolescents who eat breakfast, have a good meal fre-

quency and eat more dairy products are more likely to achieve calcium

recommendations.

Population studies with Brazilian adolescents have shown that

unhealthy food intake is common among this population, which usu-

ally choose foods based on appearance and taste, cravings, conve-

nience and cost (Maia et al., 2018; Wise, 2015). The weekly frequency

of the consumption of treats and ultra-processed salted foods in ado-

lescents is 3.76 and 3.26 days/week, respectively (Maia et al., 2018).

In comparison, vegetables are consumed 3.43 days/week (Maia

et al., 2018), and 51.5% of adolescents have a regular intake (≥5

times/week) of milk, with fewer than 30% of adolescents consuming

raw and cooked vegetables (≥5 times/week; Azeredo et al., 2015). In

addition, population studies have shown that only 47% to 63.5% of

adolescents have the habit of having breakfast more than 5 days a

week (Azeredo et al., 2015; Maia et al., 2018; Rodrigues et al., 2017),

and the habit of having breakfast was associated with greater con-

sumption of milk and dairy products (Rodrigues et al., 2017).

Female adolescents were more likely to present unhealthy eating

patterns (P < 0.005; Maia et al., 2018) and do not have the habit of

heaving breakfast more than 5 days a week (P < 0.001; Azeredo

et al., 2015). However, pregnancy can have an influence on a healthy

TABLE 3 Contribution of each food processing group to total calcium intake of pregnant Brazilian adolescents (n = 150)

Absolute Calcium Carbohydrate Protein Fat Total sugar Fibre Sodium

Kcal/day
% of total
intake (mg)

% of total
intake (g)

% of total
intake (g)

% of total
intake (g)

% of total
intake (g)

% of total
intake (g)

% of total
intake (mg)

1. Unprocessed
foods

899.4 45.2 (300.9) 45.6 (300.9) 66.3 (52.6) 31.2 (25.1) 25.1 (11.7) 41.3 (5.7) 28.9 (992.6)

Milk 94.2 31.4 (209.5) 31.7 (209.5) 7.3 (5.8) 6.9 (5.6) 8.8 (4.1) 0 (0) 2.3 (79.8)

Plain yoghurt 0.9 (79.7) 28.1 (187.3) 28.4 (187.3) 6.8 (5.4) 4.1 (3.3) 6.6 (2.6) 0 (0) 2.1 (71.7)

Green leafy

vegetables

0.2 (4.4) 1.6 (10.9) 1.6 (10.9) 0.4 (0.3) 0 (0) 0.2 (0.1) 2.9 (0.4) 0,2 (5.8)

2. Processed

foods

245.8 17.8 (118.3) 17.9 (118.3) 15.9 (12.7) 4.2 (3.4) 1.7 (0.8) 36.9 (5.1) 13.6 (466.9)

Canned food 50.4 8.6 (57.0) 8.6 (57.0) 7.7 (6.1) 0.4 (0.3) 0.6 (0.3) 0.6 (4.1) 5.9 (201.4)

Cheese 66.7 6.6 (44.1) 6.7 (44.1) 2.0 (1.6) 2.2 (1.8) 0.06 (0.03) 0 (0) 1.5 (53.2)

3. Ultra-processed

foods

711.2 36.6 (243.8) 36.9 (243.8) 17.7 (14.0) 37.3 (30.1) 57.1 (26.6) 21.8 (3.0) 30.1 (1,030.8)

Yoghurt 6.9 (144.9) 39.4 (262.2) 39.7 (262.2) 8.4 (6.7) 5.8 (4.7) 18.2 (8.5) 7.9 (1.1) 2.6 (88.8)

Chocolate

powder

88.9 9.4 (62.7) 9.5 (62.7) 0.6 (0.5) 0.2 (0.2) 7.5 (3.5) 2.9 (0.4) 0.6 (20.2)

Sweets 171.4 8.0 (53.5) 8.1 (53.5) 2.3 (1.8) 5.3 (4.3) 14.6 (6.8) 2.9 (0.4) 1.2 (39.9)

Soft drinks 82.7 6.1 (40.8) 6.2 (40.8) 1.1 (0.9) 0.6 (0.5) 21.2 (9.9) 1.4 (0.2) 0.7 (22.8)

4. Processed
culinary
ingredientsa

255.1 0.4 (2.6) 0.4 (2.6) 0.1 (0.06) 27.3 (22.0) 16.1 (7.5) 0 (0) 27.4 (938.7)

Total 2111.5 100 (666.1) 100 (659.9) 100 (79.4) 100 (80.6) 100 (46.6) 100 (13.8) 100 (3,428.9)

aSalt, sugar and oil add to cook.
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lifestyle and the provision of nutritional education is an opportunity

to stimulate healthy eating habits. Pregnancy can influence dietary

patterns, which could be explain the lower prevalence of skipping

meals found in our study cohort (Wise, 2015).

It is essential to highlight that there is no recommendation for the

minimum daily calcium intake among pregnant adolescents, and the

intake above the recommendation was very low in our cohort

(Institute of Medicine & Food and Nutrition Board, 2011). Therefore,

the median was considered for analyses, and the results showed that

a daily calcium intake above 600 mg/day was better than below that,

while still being insufficient. Moreover, using a 24-h dietary recall to

access daily calcium intake can present some limitations, such as recall

bias, the inability of a single day's intake to represent the typical diet,

the interview occurring after an untypical diet day and collecting dif-

ferences between interviewers. To reduce bias, some strategies were

applied, such as a multiple-pass questioning method was used, which

included questions about frequently “forgotten foods,” 24-h dietary

recalls were applied more than one time, and in different days of the

week, and all interviewers were previously trained. Despite that, to

our knowledge, this is the first study to evaluate the influence of

breakfast and meal frequency on daily calcium intake among pregnant

adolescents.

5 | CONCLUSION

Pregnant adolescents have low daily calcium intake. However, the

habit of eating breakfast and eating at least three meals per day

increases calcium intake, but it is not sufficient to achieve the daily

calcium recommendation. Accordingly, girls should be advised by

health professionals to increase their daily calcium intake by eating

breakfast daily, increasing eating frequency and including calcium

rich-foods in their diet, such as dairy products and green leafy vegeta-

bles. Even with nutrition counselling, dietary calcium intake among

pregnant adolescents should be evaluated, and when necessary, cal-

cium supplementation should be considered to guarantee the daily

calcium recommendation.
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