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Assessment of calcium intake by adolescents

Avaliagdo do consumo de calcio por adolescentes

Evaluacién del consumo de calcio por adolescente del municipio de Chapeco, Santa Catarina

Cristiane Franco de Oliveira’, Carla Rosane da Silveira’, Mariur Beghetto’, Paula Daniel de Mello’, Elza Daniel de Mello’

ABSTRACT

Objective: To evaluate the daily calcium intake of ado-
lescents in schools from Chapecd, Santa Catarina, Southern
Brazil, to check if calcium intake is in accordance with the
Dietary Reference Intakes (DRI), and to investigate variables
associated with daily calcium intake.

Methods: Cross-sectional study approved by the Insti-
tutional Review Board and developed in 2010. Students of
the 8* grade completed questionnaires with personal data
and questions about the calcium-rich foods intake frequency.
In order to compare students with adequate (1300mg) or
inadequate intake of calcium/day (<1300mg), parametric
and nonparametric tests were used.

Results: A total of 214 students with a mean age of
14.3+1.0 years were enrolled. The median daily calcium
intake was 540mg (interquartile range — IQ: 312-829mg)
and only 25 students (11.7%) had calcium intake within the
recommendations of the DRI for age. Soft drink consumption
>3 times/week was associated with a lower intake of calcium.

Conclusions: Few students ingested adequate levels of cal-
cium for the age group. It is necessary to develop a program to
encourage a greater intake of calcium-rich foods in adolescence.

Key-words: calcium, dietary; diet; adolescent;
0StEeOPOrosis.

RESUMO

Objetivo: Avaliar a ingestdo didria de cdlcio dos adolescentes de
escolas do municipio de Chapecd, SC, verificar se essa ingestdo de
cdlcio estd de acordo com as Dietary Reference Intakes (DRI) e inves-
tigar os fatores que podem interferir na ingestdo didria de célcio.

Métodos: Estudo transversal, aprovado pelo Comité
de Etica e Pesquisa e desenvolvido em 2010. Alunos de
oitava série responderam questiondrios com dados pessoais
e perguntas sobre a frequéncia da ingestdo de alimentos
ricos em cdlcio. Para comparar escolares com ingestdo ade-
quada (1300mg) ou inadequada de célcio/dia (<1300mg),
utilizaram-se testes paramétrico e ndo paramétrico.

Resultados: Avaliaram-se 214 alunos com média de idade
de 14,3 +1,0 anos. A mediana de consumo didrio de célcio foi de
540mg (intervalo interquartil — IQ: 312-829mg) e somente 25
alunos (11,7%) apresentaram ingestao de cdlcio dentro das reco-
mendagdes das DRI para a idade. O consumo de refrigerante >3
vezes/semana mostrou-se associado a menor consumo de célcio.

Conclusdes: Poucos alunos ingeriam cédlcio em niveis adequa-
dos paraa faixa etdria, o que torna necessario desenvolver um pro-

grama de incentivo a maior ingestdo de alimentos ricos em cdlcio.

Palavras-chave: cdlcio na dieta; dieta; adolescente;
0Steoporose.

RESUMEN

Objetivos: Evaluar la ingestién diaria de calcio de los
adolescentes de escuelas del municipio de Chapecé, Santa
Catarina, verificar si esa ingestién de calcio estd en confor-
midad con las Dietary Reference Intakes (DRI) e investigar los
factores que pueden interferir en la ingestion diaria de calcio.

Métodos: Estudio transversal, aprobado por el Comité de Etica
e Investigacién, desarrollado en 2010. Alumnos del octavo afio
contestaron a cuestionarios con datos personales y preguntas sobre
la frecuencia de la ingestién de alimentos ricos en calcio. Se pre-
sentaron caracteristicas de la poblacién en promedio y desviacién

estandar o mediana (minimo y méximo). Para comparar escolares
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con ingestién adecuada (1300mg) o inadecuada de calcio/dfa
(<1300mg), se utilizaron pruebas paramétrica y no paramétrica.

Resultados: Se evaluaron 214 alumnos con promedio
de edad de 14,3%1,0 afios. La mediana de consumo diario de
calcio fue de 540mg (intervalo intercuartil — IQ: 312-829mg)
y solamente 25 alumnos (11,7%) presentaron ingestién de
calcio dentro de las recomendaciones de las DRI para la edad.
El consumo de refrescos 23 veces/semana se mostr6 asociado
a menor consumo de calcio.

Conclusiones: Pocos alumnos ingirieron calcio en nive-
les adecuados para la franja de edad, lo que hace necesario
desarrollar un programa de incentivo a la mayor ingestién

de alimentos ricos en calcio.

Palabras clave: calcio en la dieta; dieta; adolescente;
0Steoporosis.

Introduction

It is estimated that the percentage of chronic noncommuni-
cable degenerative diseases, such as osteoporosis, will increase
by 57% by 2020. Osteoporosis is defined by the World Health
Organization (WHO) as a systemic metabolic disease, character-
ized by reductions in bone mass and deterioration of the micro-
architecture of bone tissue. Osteopenia, in turn, is a reduction in
bone mass without compromise to microarchitecture. Despite
these different definitions, the consequence of both is increased
bone fragility and, therefore, greater susceptibility to fractures®.

Bone mineral density (BMD) in adulthood is dependent on
the peak bone mass acquired by the end of the second decade
of life. Although there is no consensus on the age at which
peak bone mass is reached, several authors believe that around
40% of bone mass is accumulated by 11-14 years of age in
girlsand 13—17 years of age in boys™?. Good bone structure is
of fundamental importance and is considered one of the most
effective means of preventing osteoporosis at advanced ages'”.

The principal determinant of bone formation is calcium in the
diet. If dietary availability of calcium is inadequate, the body will
transport calcium from the bones into the bloodstream, increas-
ing their fragility®. Calcium requirements vary by age group
and are higher during periods of rapid growth, such as during
adolescence, when the requirement is around 1300mg/day*®.

An adequate intake of calcium during childhood and adoles-
cence is therefore fundamental for prevention of osteoporosis,
which is the reason for evaluating the calcium intake profiles
of adolescents. Several studies conducted at other centers have
shown that the younger population does not meet the daily
recommendations for age and sex*?. While the city of Chapecé,
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SC, has some of the best socioeconomic indicators in Brazil, the
majority of children enrolled in primary education are studying
in public schools, which are covered by a school meals system.
Accumulation of data on the calcium intake in the city could
provide a basis for a realignment of the school meals menus,
in addition to promoting educational interventions in the city.
Therefore, the objective of this study was to compare mean
calcium intakes among adolescents at schools in Chapecé with
those recommended by the Dietary Reference Intakes (DRI)
and evaluate factors possibly associated with intakes.

Method

This project was approved by the Research Ethics Com-
mittee at the Hospital de Clinicas de Porto Alegre (protocol
number 10-0214). It is a cross-sectional study of eighth-grade
students at public (state and municipal) and private schools
in the municipal district of Chapecé during the 2010 aca-
demic year. The sample frame took account of the proportions
of numbers of students enrolled in the public and private
systems. Clusters (classes) were chosen from schools and all
students in each cluster were considered potentially eligible.
Adolescents were excluded if they had chronic diseases (de-
fined as those needing continuous treatment) or mental and
psychiatric disorders that could interfere with understanding
or participation, if they reported taking calcium as a drug
treatment, were absent from school on the day of data collec-
tion or if they were enrolled at indigenous schools.

Students completed a questionnaire comprising objec-
tive questions on their socioeconomic characteristics, dietary
habits and physical activity practices and a food frequency
questionnaire!'? that covered foods rich in calcium and was
tailored to the dietary habits of the adolescents in the region.
The list of food items was based on a previously validated
food frequency questionnaire®!?,

Before administration of the questionnaires, which took place
ina classroom during lesson time, and for all classes selected, the
lead researcher explained the answer method and the meaning
of the questions, remaining in the classroom while the students
completed the questionnaires. The portion sizes for each food
were illustrated on a poster with color photographs. The portion
sizes were defined as recommended by Monteiro"?.

The food frequency questionnaire for calcium asked about
the quantities (in portions) and frequency of intake of the fol-
lowing foods: milk, yoghurt, ricotta, cheeses (minas, lanche and
mussarela), processed cheese spread, cheese sourdough, oats,
beans, dark green vegetables (water cress, rocket, collard greens,
spinach and broccoli), cauliflower, fish (pescadia), cake, ice cream

217



Assessment of calcium intake by adolescents

and sweets containing milk (créme caramel). Foods were clas-
sified by frequency of consumption into five categories: never
eaten or rarely eaten in the last year (N) or the number of times,
from one to ten, and a letter to indicate the period, per day (D),
per week (W), per month (M) or per year (Y). Portion sizes
were classified into four categories: “S” — portion smaller than
the average portion as shown on the poster; “M” — equivalent
to the average portion; “L” — larger than the average portion;
“VL”— much larger than the average portion?.

A descriptive analysis was conducted of the general charac-
teristics of the students and strata by education system: private
schools, state schools or municipal schools. Both parametric
and nonparametric tests were employed to compare groups of
schoolchildren whose dietary calcium intake was adequate ac-
cording to their DRIs with those whose intake was inadequate.
Continuous variables with symmetrical distribution were
expressed as means and standard deviations; other variables
were expressed as medians with interquartile ranges. The sig-
nificance level was set at 5% and analyses were conducted
using the Statistical Package for the Social Sciences (SPSS) 18.

The sample size calculation was based on the number of
students enrolled in the eighth grade in Chapecé (n=3,054)

and their distribution across private schools (n=220; 7.2%),
the municipal education system (n=797; 26.1%) and the
state education system (n=2,037; 66.7%). Based on the find-
ings of a study conducted in Osasco, SP, Brazil®, which found
that from 2.8 to 6.2% had adequate intakes, and accepting
a sampling error of 5%, the sample size was estimated at
44 students. In view of the fact that cluster sampling had
been adopted, one class was selected from a private school,
two from municipal schools and six from schools run by the
state education authority, in order to respect the proportion-
ality of distribution of students and classes across private,
municipal and state schools.

Results

A total of 214 adolescents were investigated, predomi-
nantly from public schools (95%), with distribution in social
classes A (9.1%), B (61.6%) and C (29.3%). Nine percent
of the schoolchildren were only children, 34.8% had one
sibling, 24.8% had two siblings and the remainder (39.4%)
had three or more siblings. The remaining characteristics of
the study participants are shown in Table 1.

Table 1 - General characteristics of adolescents, by adequate/inadequate calcium intake according to Dietary Reference Intakes

All Adequate Inadequate
(n=214) (n=25) (n=189) p-value

Age (years) 14.3+1 14.448.0 14.4+0.8 0.42
Girls 124 (57.9) 13 (52) 111 (58.7) 0.52
School enrolled at

State-run 156 (72.9) 21 (84) 135 (71.4)

Municipal-run 47 (22) 4 (16) 43 (22.8) 0.30

Private 1(5.1) 0(0) 1(5.8)
Attends school in morning 162 (75.7) 19 (76) 143 (75.7) 0.97
Skin color(n=210)

White 118 (56.2) 11 (44) 107 (57.8)

Mixed 6 (36.2) 13 (52) 63 (34.1) 0.20

Black 6 (7.6) 1(4) 15 (8.1)
Number of siblings (n=210) 2 (1-3) 2 (1-3) 2 (1-3) 0.21
Diseases (n=213) 7(3.3) 0(0) 7(3.7) 1.00
Father drinks milk (n=209) 161 (77.0) 19 (79.2) 142 (76.8) 0.79
Mother drinks milk (n=206) 163 (79.1) 20 (80) 143 (79) 0.91
Sibling drinks milk (n=187) 162 (75.7) 18 (85.7) 144 (80.0) 1.00
Physical activity* 189 (88.3) 24 (96) 165 (87.3) 0.32
Soft drinks 23 times/week (n=212) 87 (41) 15 (60) 72 (38.5) 0.04
Meat 23 times/week (n=213) 169 (79.3) 18 (72) 151 (80.3) 0.33
Eggs 23 times/week (n=212) 22 (10.4) 2(8.0) 20 (10.7) 1.00
Coffeel/teas 23 times/week (n=209) 83 (39.7) 12 (50) 71 (38.4) 0.27

Data expressed as absolute values (percentage), meantstandard deviation or median (interquartile range).
*Physical activity was defined as practicing one of the following activities for at least 10 minutes: swimming, football, volleyball, basketball,

capoeira, judo, karate, weight training, walking and physical education.
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Median daily calcium intake per student was 540mg
(interquartile range — 1Q: 312—829). Just 25 schoolchildren
(11.7%), all at public schools, had calcium intake within
the daily recommendations for their age group.

Of the 207 schoolchildren who provided information
about breakfast, 49.3% reported having breakfast every
day, while 20% stated they almost never had breakfast and
30.7% that they never had breakfast.

Regular intakes of foods that can be associated with cal-
cium absorption, such as soft drinks, meat, eggs and tea or
coffee, except milk and its derivatives, are shown in Table 1.

Univariate analysis did not detect a significant difference
between percentage of students at public and private schools
with calcium intakes in line with the DRI recommendations
(12.3 versus 0%; p=0.37).

An association was observed between drinking soft drinks
three or more times/week and less adequate calcium intake
(p=0.04). No other significant differences were observed
between schoolchildren with and without adequate calcium
intake (Table 1).

Discussion

This study shows that the eighth-grade adolescents from
the city of Chapecé have calcium intakes below what is
recommended by the DRIs for their age group.

This study is representative of the population of eighth-
grade schoolchildren in the municipal district of Capac, who
proved similar to populations described in other studies
conducted in Brazil and elsewhere. The most similar study
in terms of the age group investigated was conducted in the
city of Osasco, also in Brazil®. Comparison with the study
in Osasco reveals that a larger proportion of the students
assessed in Chapec6 have adequate calcium intakes for their
age group (11.7%), since in the Osasco study just 6.2% of
males and 2.8% of females had intakes of 1200mg/day or
more, which is the minimum level for the age group in the
study. In contrast, a study by Rodrigues ¢ 2/, that inves-
tigated mean daily calcium intake among catwalk models
found that 18.2% of those adolescents had adequate intake®.
Peters et al investigated calcium and vitamin D intake in
postpubescent adolescents, observing that just 3.8% of them
consumed the recommended quantity (682.2+132.2mg/
day)?”. Santos er a/ reported mean calcium consumption by
adolescents of 703.7£396.0mg/day®.

Assessing the mean quantity of calcium consumed by
the adolescents from Chapecd, it is observed that the mean
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calcium intake of 540mg/day was lower than reported in
studies by Lerner ez #/, in Osasco (600mg/day)®, Rodrigues ez
al, with adolescent catwalk models (700mg/day)®, Novotny
et al, whose sample was of Asian and Hispanic adolescents
(998mg/day)®, Peters et a/, who assessed postpubescent
adolescents and young adults (682mg/day)®, and also than
Santos er 2/, who analyzed mean calcium intake in adolescents
(703.7mg/day)®.

Another important point is that students who reported
drinking cola-style soft drinks three or more times per week
had lower daily calcium intake (»=0.04). On the basis of
this finding, it could be concluded that, in addition to con-
suming fewer foods rich in calcium, such as milk and dairy
products, these students may also have calcium absorption
compromised by drinking more soft drinks. The results of
the present study did not reveal any associations between
consumption of other foods that interfere with calcium ab-
sorption (meat and eggs — sources of proteins — and tea/
coffee — sources of caffeine) and consumption of foods that
are sources of calcium.

This study also failed to detect any significant association
between greater intake of milk by family members and great-
er consumption by the student, although the data did show
that students’ siblings consumed more than their parents.

There was a considerable, although not significant differ-
ence in terms of physical activity between students whose
calcium intake was adequate according to the Food and
Agriculture Organization (FAO)/WHO" and those whose
intakes were not. This is extremely important, since students
whose calcium intakes were adequate were also benefiting
from better absorption of the mineral, since physical activity
facilitates absorption?,

There was no evidence of differences in calcium intake
between the sexes. Boys and girls were equal in terms of the
quantities of calcium consumed, in common with studies
undertaken in Osasco® and Ouro Preto, MG, both in Bra-
zil®. There was also no difference in calcium intake between
students who studied in the mornings and those who studied
in the afternoons.

Osteopenia and osteoporosis are common problems in
adulthood, but they can be prevented during adolescence
through healthy dietary habits. In addition to improving
quality of life for individual people, this simple practice would
reduce public spending on healthcare®'®. It is therefore nec-
essary that health professionals exert themselves to stimulate
increased consumption of food rich in calcium by adoles-
cents, in order to prevent osteoporosis and its consequences.
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In Chapecd, after the results of this research were returned to
the schools, their menus were modified to increase the offer of
milk-based products in an attempt to meet the daily calcium
requirements of the age group studied.

It was concluded that the majority of this sample was not
consuming adequate levels of calcium for their age group
and sex, according to the FAO/WHO recommendation of
1300mg/day*'?.

The limitations of this study are related to the applicabil-
ity of the questionnaire, since it was dependent on complete
and honest responses from the adolescents. In common with
other studies that have been mentioned, this investigation
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