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Abstract

The objective of this article was to describe and 
analyze sources of variation in the dietary in-
takes of children aged 6 to 30 months. The data 
was obtained from two 24-hour recall surveys 
of a sample of 383 children of both sexes in the 
metropolitan region of Rio de Janeiro, Brazil. Age 
and the food insecurity scale, which was used as 
a proxy to characterize socioeconomic differenc-
es, were considered. The analysis was based on 
food groups. The ratio of the coefficients’ varia-
tion was calculated, and the crude and de-atten-
uated relative means for energy and macro- and 
micronutrients were estimated. In addition, the 
number of 24-hour recall replications was also 
estimated. Age and food insecurity had signifi-
cant impacts on the average number of servings 
of food groups. The coefficients of variation ratios 
for most nutrients were < 1, except for vitamin C 
and for children in the younger age group. The 
number of 24-hour recall required ranged from 1 
to 6 days and was higher for vitamin C.

Food Consumption; Diet Surveys; Child

Introduction

Gathering and assessing information on the food 
intake of a population or population groups is 
a key strategy for nutrition and health research. 
This information supports the establishment 
of public policies to improve the population’s 
health and agricultural planning for the country. 
Based on dietary intake assessment, it is possible 
to estimate more accurately the amount of en-
ergy a population intakes or whether a particular 
nutrient may be interfering with the health of a 
population 1.

The most common dietary assessment meth-
ods are Food Frequency Questionnaire (FFQ), 
24-hour dietary recall, food records, and dietary 
history. FFQ and diet histories are based on the 
report of habitual food intake, and these are gen-
erally used to obtain information over a longer 
period of time, usually months or years. Food 
records and 24-hour recalls are based on foods 
and amounts that are actually consumed by an 
individual on one or more specific days 2.

Accurate and precise assessment of the usual 
dietary intake remains a major challenge in stud-
ies of the relationship between diet and disease. 
Beaton et al. 3 published the results of an analysis 
of sources of variance in 24-hour dietary recall 
data and emphasized that there is no ideal di-
etary method.

Dietary intake is affected by daily, weekly, and 
seasonal variations, and it tends to change over 
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the years 4. Therefore, to estimate associations 
between diet and health, it is necessary to esti-
mate individuals’ usual intakes with instruments 
for dietary assessment that are able to gather the 
wide variability observed in individual and group 
intake 5.

Measuring an individual’s true intake is dif-
ficult due to measurement and random errors in 
dietary assessment. Random errors in food intake 
arise because each individual differs in the types 
and amounts of food consumed from one day to 
the next (within-subject variability) and also be-
cause individuals differ from each other in their 
food intakes (between-subject variability) 4,6.

The estimated consumption of energy and 
nutrients in infancy is particularly challenging 
due to the higher number of errors in measuring 
diet, which compromises the accuracy of meth-
ods for assessing food intake in this age group 1. 
The reliance on parents is one of the factors that 
contribute to the reduction of accuracy in the 
measurement of food intake in children; usually 
the child’s mother is called on to report the foods 
and preparations consumed by them 7.

In adult populations, dietary intake and vari-
ance estimates depend on gender, age, day of the 
week or season, socioeconomic factors and cul-
ture 3. Among children, it is also expected that 
some sources of variation may affect the usual 
dietary intake. Therefore, some random error 
might occur and could attenuate the association 
between dietary intake and disease. Nelson et 
al. 8 revealed important differences in variances 
for nutrients between different age groups and 
genders. In addition, Jahns et al. 9 showed impor-
tant variance differences between Russian and 
American children.

Although different studies have characterized 
within- and between-person variance for energy 
and nutrient intakes in adults 10,11 very little in-
formation is available for children 12,13, especially 
in Brazil. In addition, most studies of the child 
population are usually held in public health insti-
tutions and at nursery schools 14,15,16,17,18 and few 
population-based studies have been conducted 
in recent years 19,20,21,22.

Nutritional intake is increasingly seen as an 
important environmental factor affecting health 
and development in early life, thus focusing at-
tention on accurate methods to estimate usual 
nutrient intakes in the early stage of life. Such 
methods are essential for research that aims to 
analyze the burden of dietary intake during early 
life and disease. This study aimed to contribute 
to this issue by identifying some potential sourc-
es of within-subject variability that may affect 
random errors and would attenuate any disease 
association with energy and nutrient intake in 

infants and very young children in a population-
based sample.

Subjects and methods

Data used for these analyses are from a popu-
lation-based cross-sectional study with a repre-
sentative sample in Duque de Caxias, a city in the 
metropolitan area of Rio de Janeiro, Brazil. Us-
ing a multistage cluster sampling procedure and 
considering 14.5% of poverty in this population, 
a sample size of 1,125 households was estimated. 
Data were collected in 1,085 households, thus 
with 3.4% missing. Specifically for children from 
6 to 30 months old from 435 sampled households, 
402 had data collected, with 7.6% missing. In this 
paper 383 children that had two days of food in-
take available were studied (4.7% missing). More 
details regarding sample design have been de-
scribed previously by Salles-Costa et al. 23.

This study was approved by the Institutional 
Review Board of the Social Medicine Institute, 
Rio de Janeiro State University and participants 
signed informed consent forms. A questionnaire 
was used to evaluate socio-demographic char-
acteristics and applied by 16 interviewers. Two 
24-hour recalls were used on non-consecutive 
days that were chosen randomly between two 
weeks and one month. Due to the children’s ages, 
a proxy, an adult who usually spent most of the 
time with the child (generally the mother), was 
used to obtain dietary intake information. The 
data were collected in face-to-face interviews ad-
ministered by six trained nutritionists from May 
to December 2005. Recommendations about por-
tion size, plates, spoons, and bottle were given to 
the proxy to mitigate information bias. The inter-
viewers attended three training sessions about 
measuring procedures for the questionnaire and 
food intake methods.

Data analysis

The socio-demographic characteristics of the 
study group were available by questionnaire 
and described using the following variables: per 
capita income, proxy reference educational level, 
household family size, food insecurity (estimated 
by Brazilian Food Insecurity Scale – EBIA 24) and 
skin color/race (evaluated by interview in accor-
dance with the Brazilian Institute of Geography 
and Statistics; IBGE) 25.

The variables were presented as prevalence 
(%) with 95% confidence intervals (95%CI).

Analyses by food group were based on the 
eight groups proposed by the Brazilian Ministry 
of Health 26: cereals, vegetables, fruits, dairy prod-
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ucts, meats (meat, chicken and fish) and eggs, 
beans, fats (soy oil, butter) and sweets. Portion 
size weights (in grams) were estimated for each 
food group as recommended by Philippi et al. 27.

Food groups were analyzed by two age groups 
(6-17 months and 18-30 months of age) that 
were each stratified by groups of socioeconomic 
marker variables, characterized in this study ac-
cording to the EBIA (group 1: food security and 
mild food insecurity; group 2: moderate and se-
vere food insecurity) 28. The validity of the adapt-
ed U.S. Household Food Security Supplemental 
Module (HFSSM) in Brazil has been analyzed 
in research that replicated the methodology in 
several urban and/or rural areas throughout the 
country. This resulted in a recommendation to 
use the proposed instrument in a representa-
tive survey sample, which made it possible to 
estimate the prevalence of food security at the 
national level 29.

Dietary intakes of energy, carbohydrates, 
protein, lipids, calcium, iron, and vitamin C were 
estimated using the software program NutWin – 
Programa de Apoio à Nutrição (Departamento 
de Informática em Saúde, Universidade de São 
Paulo, Brasil), which is based on the United States 
Department of Agriculture (USDA) database. 
For items that were not included in the NutWin 
software food composition table, the centesimal 
composition was obtained from the Brazilian 
Food Composition Table (TACO, versão 1. Nú-
cleo de Estudos e Pesquisas em Alimentação, 
Universidade Estadual de Campinas, Campinas, 
Brasil; 5% of foods analyzed). Standard recipes 
and serving sizes were used to estimate the nutri-
tional composition of preparations that were not 
included in the software database.

The within- and between-subject variances 
were estimated, based on the two 24-hour re-
call means, considering ages and food security 
groups. The consumption of energy and nutri-
ents was de-attenuated using the methodology 
proposed by Iowa State University and the soft-
ware C-Side (Iowa State University; http://www.
cssm.iastate.edu/software/cside.html), which 
examined the distribution of each nutrient and 
performed the appropriate transformations for 
the ones with skewed distributions. The de-at-
tenuation was based on the first day of 24-hour 
recall. The variance ratio of within-subject/be-
tween-subject was calculated, and the means of 
the crude and de-attenuated consumptions of 
nutrients were estimated for all groups.

To estimate the number of 24-hour recall 
replications required to estimate the usual intake 
of the children, we adopted the procedures pro-
posed by Palaniappan et al. 4 and Nelson et al. 8, 
which estimates the number of replications of 

24-hour recalls based on the expected correla-
tion coefficient between the observed and actual 
intakes (equation 1).
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Where, d is the number of replications re-
quired; r is the expected correlation coefficient 
between observed and true intakes (in this study, 
estimations were calculated for 0.9); and 
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within/between-subject variance ratio.

An analysis of household socio-demographic 
characteristics was carried out, taking into ac-
count the effect of the sampling study design, 
thus estimated parameters were expanded for 
the study population. Data analysis specifical-
ly for food intake of children from six to thirty 
months old did not consider the effect of the 
sampling design. The t-test was used to evaluate 
mean differences with p-value less than 0.05. All 
procedures were analyzed by Stata software ver-
sion 11.0 (Stata Corp., College Station, U.S.A.).

Results

The characteristics of the study population are 
presented in Table 1. Most households had some 
food insecurity (78%) and incomes less than R$ 
200 (77%). The reference person in the family 
(mother or father) had less than 10 years of edu-
cation (78.5%), and 71.6% self-referred as black 
or mulatto.

Age and food insecurity based on two 24-hour 
recalls had significant effects on the mean of food 
group servings (Figure 1). Children between 6 
and 17 months old showed lower intakes of cere-
als (p < 0.001), fruits (p < 0.0001), meats and eggs 
(p < 0.001), fats (p < 0.001) and dairy products 
(p < 0.0001) than children 18 months old or more 
(Figure 1a). According to food insecurity, children 
6 to 17 months old with moderate to severe food 
insecurity (Figure 1b) reported lower intake of 
fat groups than children that were food secure 
or faced with mild insecurity (p < 0.05). On the 
other hand, children older than 18 months with 
food insecurity had significantly lower intakes of 
cereals, fruits, meat and eggs, sweets and dairy 
products (p < 0.05) than other children of the 
same age with food security or mild food insecu-
rity (Figure 1c).

Ratios of within- to between-subject vari-
ances were less than 1 for energy and nutrients 
for the most studied groups. However, vitamin C 
variance ratios were more than 1 (> 1; 1.16-1.29) 
for the youngest children. Overall, calcium in-



Salles-Costa R et al. 1178

Cad. Saúde Pública, Rio de Janeiro, 26(6):1175-1186, jun, 2010

Table 1

Sample household socio-demographic characteristics. Duque de Caxias, Rio de Janeiro, Brazil, 2005.

 Socio-demographic characteristics % * 95%CI

 Food insecurity  

  Food security 28.0 21.9-34.7

  Mild food insecurity  39.0 32.4-45.0

  Moderate food insecurity 21.0 16.4-26.3

  Severe food insecurity 12.0 7.4-15.6

 Family per capita income (quartiles)  

  < R$ 50 24.5 18.2-30.7

  R$ 50.10-R$ 105.00 23.5 17.7-29.4

  R$ 105.10-R$ 200.00 29.0 22.2-35.3

  > R$ 200.00 23.0 16.3-29.8

 Educational level of reference person in the family (years) **  

  Illiterate 3.1 1.4-4.9

  < 8 51.5 42.9-60.0

  8-10 23.9 18.8-28.9

  11-14 years 20.9 14.5-27.3

  ≥ 15 years 0.4 0.1-10.0

 Number of person in household  

  1-4 51.3 45.9-56.8

  5-8 40.8 35.0-46.6

  ≥ 8 7.7 4.0-11.4

 Skin color/race of reference person on the family **  

  White 28.4 22.5-34.3

  Black/Mulatto 71.6 65.6-77.4

* Weighted proportions;

** Reference person for the family considered the mother or father of the child.

Figure 1

Mean number of food group servings by age and by food insecurity. Duque de Caxias, Rio de Janeiro, Brazil, 2005.
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Figure 1 (continued)
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* t-student, p-value < 0.05.

takes presented lower variance ratios (0.18-0.54) 
than energy and other nutrient intakes. Variance 
ratios were slightly higher for the groups with 
moderate to severe food insecurity than they 
were for the group with food security; this was 
mainly for the protein (1.01) and carbohydrate 
(1.08) for the young and old age groups, respec-
tively (Table 2).

For those 6 to 17 months old, the de-attenu-
ated means of nutrient intakes tended to remain 
unchanged, with a reduction of the standard er-

ror of the mean, except for vitamin C, which did 
have a mean reduction. Those 18 months and 
older showed the same results, although iron and 
vitamin C had high means after de-attenuation in 
this group. Considering the socioeconomic mark-
er groups, children with moderate to severe food 
insecurity at all ages had changes in the mean 
intake after de-attenuation. These were mainly 
for vitamin C in the older age group, which was 
reduced in the food security group and increased 
in the group with moderate to severe food 
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Table 2

Variance ratio * for energy and nutrient intakes of children by age and food insecurity. Duque de Caxias, Rio de Janeiro, Brazil, 2005.

 Nutrient intake Children 6-17 months Children 18-30 months

  Total Food security + Moderate + Total Food security + Moderate +

   mild food severe food  mild food severe food

   insecurity insecurity  insecurity insecurity

 Energy (kcal) 0.51 0.35 0.79 0.54 0.52 0.96

 Protein (g) 0.69 0.59 1.01 0.71 0.86 0.78

 Carbohydrate (g) 0.59 0.41 0.82 0.55 0.48 1.08

 Total fat (g) 0.68 0.57 0.90 0.78 0.96 0.69

 Calcium (mg) 0.35 0.18 0.54 0.28 0.25 0.32

 Iron (mg) 0.60 0.46 0.79 0.75 0.88 0.76

 Vitamin C (mg) 1.16 1.29 1.08 0.82 0.88 0.92

* Variance ratios of within- and between-person variances were expressed as S2w/S2b.

Table 3

Mean of crude and de-attenuated intakes of energy and nutrients and the number of days required to ensure r ≥ 0.9 for children 6-17 months old and 18-30 

months old by food insecurity. Duque de Caxias, Rio de Janeiro, Brazil, 2005.

 Energy/Nutrients Children 6-17 months Children 18-30 months

  1st 24 hour Mean De-attenuated Days 1st 24 hour Mean De-attenuated Days

  recall    recall

 Total (n = 154) Total (n = 229)

 Energy (kcal/day) 888 (33) 855 (22) 888 (26) 2 1,148 (27) 1,129 (20) 1,148 (22) 2

 Carbohydrates (g/day) 138 (5.5) 134 (3.6) 138.5 (4.2) 3 172 (4.4) 168 (3.1) 172 (3.5) 3

 Protein (g/day) 34 (1.7) 32 (1) 33.6 (1.2) 3 45 (1.4) 44 (1) 45 (1) 2

 Lipids (g/day) 23 (0.9) 22 (0.6) 22.9 (0.7) 3 32 (0.9) 32 (0.7) 32 (0.7) 3

 Calcium (mg/day) 577.1 (32.4) 562.0 (22.9) 576.9 (28.0) 1 659.8 (22.9) 649.4 (16.8) 659.8 (20.1) 1

 Iron (mg/day) 6.4 (0.3) 6.2 (0.2) 6.4 (0.2) 3 10.7 (1.2) 10.1 (0.8) 11.0 (1.6) 3

 Vitamin C (mg/day) 62.3 (10.0) 57.8 (5.5) 58.8 (3.1) 5 124.9 (37.7) 108.8 (21.9) 167.4 (59.9) 3

 Food security + mild food insecurity (n = 91) Food security + mild food insecurity (n = 154)

 Energy (kcal/day) 930 (43) 882 (36) 930 (36) 1 1,223 (34.2) 1,203 (24.9) 1,223 (27) 2

 Carbohydrates (g/day) 143 (7) 135 (5.8) 143 (5.6) 3 182 (5.4) 178 (3.9) 176 (1.7) 4

 Protein (g/day) 36 (2.1) 34 (1.7) 34 (1.6) 2 49 (1.8) 48 (1.2) 49 (1.3) 2

 Lipids (g/day) 25 (1.3) 23 (1.1) 21 (0.6) 2 34 (1.2) 34 (0.9) 34 (0.8) 4

 Calcium (mg/day) 588.2 (41.0) 570.2 (38.2) 588.8 (37.4) 1 693.9 (28.0) 679.1 (20.3) 694.0 (25.1) 1

 Iron (mg/day) 6.8 (0.42) 6.4 (0.37) 6.4 (0.3) 2 12.6 (1.7) 11.4 (1.1) 13.8 (2.9) 4

 Vitamin C (mg/day) 57.17 (6.12) 57.57 (5.09) 57.67 (3.5) 6 122.6 (46.7) 107.8 (33.0) 100.8 (28.3) 4

 Moderate + severe food insecurity (n = 63) Moderate + severe food insecurity (n = 75)

 Energy (kcal/day) 828 (53) 817 (35.52) 828 (39) 3 994 (43) 979 (29) 995 (30) 4

 Carbohydrates (g/day) 133 (8.8) 132 (5.9) 134 (6.6) 4 151 (7.2) 148 (4.7) 152 (4.9) 3

 Protein (g/day) 30 (2.7) 28 (1.7) 30 (1.8) 3 36 (1.4) 35 (1.4) 36 (1.5) 5

 Lipids (g/day) 20 (1.4) 20 (1.0) 21 (1.0) 4 24 (1.4) 28 (1.0) 26 (0.6) 3

 Calcium (mg/day) 560.9 (53.1) 550.19 (38.5) 561.0 (43.1) 2 589.7 (38.5) 588.6 (59.1) 562.1 (25.7) 1

 Iron (mg/day) 5.8 (0.5) 5.8 (0.3) 5.9 (0.4) 3 6.7 (0.4) 7.4 (0.8) 6.7 (0.3) 3

 Vitamin C (mg/day) 69.92 (22.8) 58.17 (11.7) 53.2 (4.0) 5 143.7 (87.9) 115.4 (39.5) 383.1 (160.2) 4
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insecurity (Table 3). Hypothesis tests on the dif-
ferences between the means were applied, and 
no statistically significant result related to the en-
ergy and all macro and micro nutrients analyzed 
was found.

The distribution of the de-attenuated mean 
tends to have a different sharp from the crude 
data ones mainly when the within-subject vari-
ance coefficients are high. For example, the en-
ergy means distributions by age and food insecu-
rity groups showed more different sharps in both 
age groups with moderate to severe food security 
compared to food security group (Figure 2).

The number of required replications of 24-
hour recalls was estimated based on the expected 
correlation coefficients between the observed 
and real intakes being equal to 0.9 and in the 
variance ratio. In general, the results showed 
that l- to 3-day 24-hour recalls would be required 
to estimate the energy and nutrient intakes for 
these children. However, specific macronutrients 
(like protein and total fat) require more replica-
tion days (4 to 5) in the more vulnerable group for 
food insecurity. In addition, micronutrients like 
vitamin C had the highest estimated numbers of 
replication days in the young group (5 to 6 days) 
(Table 3).

Discussion

Measuring an individual’s true food intake is 
difficult, and it is sometimes a challenge due to 
measurement and random errors in dietary as-
sessment 4,6. Research that aims to examine the 
associations between disease outcomes and di-
etary intakes requires accurate methods to esti-
mate usual nutrient intakes in the early stage of 
life. For that purpose, information and implica-
tions about sources of within-subject variability 
in nutrient intakes in infants and very young chil-
dren are very important.

For this study, age and socioeconomic mark-
ers were evaluated as potential factors of vari-
ability for energy and nutrient intakes, food in-
security groups were considered as a proxy of so-
cioeconomic markers. Gender was not included 
as a source of variability, as a previous analysis 
showed no association between gender and di-
etary intake in this sample 30. Results from other 
studies in the same age group have also corrobo-
rated this assumption 8,12.

Food insecurity scales have been used to in-
vestigate socioeconomic characteristics 31 and 
have been strongly and inversely associated with 
the household income and food intake of the 
studied children 32,33,34. The EBIA was adapted 
and validated based on the HFSSM 25,26,27,28,29. In 

the sample studied, Salles-Costa et al. 23 observed 
a significant and inverse association between 
socioeconomic indicators and food insecurity. 
Family income was the variable that discrimi-
nated both food security and insecurity; these 
results supported the use of food insecurity level 
estimated by EBIA as a proxy for a socioeconomic 
marker in our analyses.

Similar to the variance ratio results observed 
in our study, Laningan et al. 12 also identified 
variance ratio coefficients that were generally 
< 1 among children of the same age in London. 
The number of days required for reliable dietary 
assessment is based on the ratio of within- to 
between-subject variability. Our data indicated 
that for children aged between 6 and 30 months, 
the between-subject variability was greater than 
within-subject variability. Therefore, the estimat-
ed number of days was lower than that required 
for the older age group; similar results have been 
obtained in earlier studies 8,35.

This effect may be due to the lack of extreme 
variability in infant diets, which are based on 
fewer foods than are consumed in adulthood 12. 
During the first two years of life, infants move 
from frequent intake of a single food to a more 
adult diet, with similar meal and snack patterns 
36 that involve increasing the numbers of foods 
of various forms (liquid or solid) and nutrient 
compositions 37. In a study by Huybrechts et al. 6, 
the variance ratio coefficients were lower among 
younger children (< 4 years) than older children 
(> 4 years) for energy, macronutrient, calcium, 
iron and vitamin C among pre-school children 
from Belgium.

In relation to food insecurity and variability 
in food intake, a significant difference in food 
group intake has been observed among older 
children with moderate to severe food insecurity 
(vulnerable socioeconomic group) compared to 
the food security group. The first group showed 
low intakes of cereals, fruits, fats and protein (Fig-
ure 1c). This is one important factor that could 
account for variability and in the high number 
of days required to obtain r ≥ 0.9 for energy and 
most nutrients in this group.

According to Nelson et al. 8, a high value of r 
indicates a high proportion of subjects correctly 
classified and low proportion of misclassified in-
dividuals. If the variances ratio is low, fewer days 
of observation are required to classify subjects 
correctly with a high precision.

Micronutrients tend to be concentrated in 
certain foods. Thus, intakes can be very low or 
very high, depending on food choices per day 3. 
This assumption may explain the high number of 
24-hour recall replications required to estimate 
reliable vitamin C intake in this sample. The main 
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food source for this nutrient for children less than 
3 years old living in the studied area is fruit (Figure 
1a), especially for the youngest group with food 
security, as presented in Figure 1b. Fruit intake 
is not usual among children with food insecurity, 
low income and without extensive food preser-
vation 38. In Duque de Caxias some families live 
in rural areas or grow one typical tropical fruit 
that is Barbados cherry (acerola) in their garden. 
The juice of this fruit is an important source of 

vitamin C, as it contains more than orange juice 
(TACO). Thus, eventual or episodic consumption 
of a specific food, in this case, might overestimate 
the vitamin C intake and increase the within-
subject variability and the number of replication 
days required for this micronutrient. Janhs et al. 9 
observed similar results when comparing the vi-
tamin C intakes of Russian and U.S. children.

Calcium intake was another exception. The 
lowest number of 24-hour recall replications was 

Figure 2

Energy means distribution of children by age and food insecurity. Duque de Caxias, Rio de Janeiro, Brazil, 2005.

1 energyst

Mean energy

De-attenuated energy

2a) Children 6-17 months old – food security + mild food insecurity

128 357 587 816 1,045 1,274 1,504 1,733 1,962 More Energy

More Energy

1 energyst

Mean energy

De-attenuated energy

114 355 597 838 1,080 1,321 1,563

2b) Children 6-17 months old – moderate + severe food insecurity

(continues)
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Figure 2 (continued)

168 358 549 740 931 1,122 1,313 1,504 More

1 energyst

Mean energy

De-attenuated energy

2c) Children 18-30 months – food security + mild food insecurity

416 555 694 833 972 1,112 1,251 1,390 1,529 1,668 1,807 1,946 More Energy

Energy

2b) Children 6-17 months old – moderate + severe food insecurity

1 energyst

Mean energy

De-attenuated energy

estimated for this micronutrient (1- or 2-day). 
This is understandable as the main food sources 
of this nutrient are milk and dairy foods, which are 
regular and predominant features of childhood 
diets, resulting in low within-sample variability 12.

The study area in Duque de Caxias was a 
metropolitan area of Rio de Janeiro with a high 
proportion of families below poverty level and 
families with low income 39 and this area has lim-
ited access to industrialized products (few num-
bers of supermarkets are available); these factors 
might contribute to the low variance ratio.

As the sampling design effect was not con-
sidered in the analysis of children’s food intake 
this would attenuate the statistical significance 
of mean estimates, but since we did not find any 
statistically significant results, and also the coef-
ficients of variance ratios are low, this is unlikely 
to effect our study. Besides, the method devel-
oped at Iowa State University for estimating 
usual nutrient intake distribution adds an ad-
justment term to make the adjusted mean match 
the mean on the original scale (Box-Cox trans-
formation), therefore the de-attenuated mean is 
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similar to the raw one, with low standard error of 
the mean 40,41.

On the other hand, data on food intake was 
obtained for non-consecutive days and included 
a weekend day, avoiding the day of the week ef-
fect and the misleading correlations associated 
with consecutive days of dietary assessment 3. 
This study showed the age and socioeconomic 
variables as important factors that could influ-
ence the variability of dietary intake in children, 
even when the within-subject variability does not 
present such a great magnitude as observed in 
other age groups (e.g., adolescents, adults). It is 
noteworthy that these sources of variability are 
more evident in the vulnerable socioeconomic 

group as identified by the food insecurity scale. 
In addition, the variability in macro- and micro-
nutrient intakes was greater than the variance in 
the intake of energy; this was mainly true for mi-
cronutrients that are concentrated in a few food 
items, like vitamin C. Therefore, the number of 
24-hour recall replications required to estimate 
the usual intake in this age group is low. However, 
a greater number of days will be required among 
low income groups and for vitamin C to mitigate 
random errors from these sources that might at-
tenuate epidemiological risk estimates in any 
disease outcome related to the dietary intake of 
children in this population.

Resumo

Este artigo tem como objetivo descrever e analisar fon-
tes de variação do consumo dietético de crianças na 
faixa etária de 6 a 30 meses de idade, obtidas por meio 
de dois recordatórios de 24 horas, aplicados em uma 
amostra de 383 crianças de ambos os sexos da Região 
Metropolitana do Rio de Janeiro, Brasil. Além da ida-
de utilizou-se a escala de insegurança alimentar como 
proxy para caracterizar diferenças socioeconômicas. A 
análise baseou-se em grupos de alimentos, calculou-se 
a razão dos coeficientes de variação, sendo estimadas 
as médias brutas e deatenuadas para energia, macro 
e micronutrientes, e o número de repetições de recor-
datórios de 24 horas. Idade e insegurança alimentar 
influenciaram significantemente a média das porções 
dos grupos de alimentos. A razão dos coeficientes de va-
riação para a maioria dos nutrientes foi menor que 1, 
“exceto para vitamina C no grupo de crianças na faixa 
etária mais jovem”. O número de recordatórios neces-
sários variou de um a seis dias, sendo maiores para 
vitamina C.

Consumo de Alimentos; Inquéritos sobre Dietas; Criança
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