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What do we know about the subject matter of this study?

Few studies address this issue in children aged 6 to 18 months. The 
literature focuses on breastfeeding (BF), and not especially on the 
initiation and continuation of complementary feeding (CF).

What does this study contribute to what is already known?

It provides additional information on both BF and CF to identify 
aspects of feeding behavior and dietary adequacy in this group of 
children. It also provides updated information on the nutritional 
status of children with different socioeconomic statuses (SES).
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Abstract

Infant feeding has specific qualitative and quantitative characteristics. The influence of parents on 
food intake is crucial in the development of habits and an adequate nutritional state. Objective: To 
evaluate eating behavior, dietary characteristics, and nutritional status of children between 6 to 18 
months. Subjects and Method: Cross-sectional descriptive study in 199 children. Using convenience 
sampling, demographic and anthropometric data were recorded for nutritional status, and dietary 
history, through a 24-hour reminder for dietary behavior and food sufficiency. The Student’s t-test 
and one-way ANOVA were applied for continuous variables and the chi-square test for the categori-
cal ones. Results: 54.8% were women. Regarding nutritional status, 21.1% were overweight and 7.6% 
obese. 56.8% of the children had meal numbers according to their age. The average energy intake was 
652.9 ± 224.2 calories per day. The intake of energy and macronutrients was significantly higher in 
children not consuming breast milk and aged 12 to 18 months. The energy, lipids, and carbohydrates 
adequacy in girls was significantly higher than in boys. 83.1% of food consumption was habitual 
for this age group. Conclusion: In eating behavior, we observed that 4 out of 10 children have meal 
numbers higher than suggested for their ages. Regarding dietary sufficiency, there is a higher intake 
in children with normal nutritional status, without breastfeeding, and between 12 and 18 months. 
Despite the high prevalence of obesity, it was lower than that observed at the national level.
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Introduction

Eating habits, dietary intake, and nutritional status 
of infants and children during the first 2 years of life 
are of great relevance. During this stage, breastfeeding 
and the initiation and strengthening of complemen-
tary feeding are intended to cover the high nutritio-
nal requirements for the maintenance of an adequate 
nutritional and health status. In addition, both types 
of feeding are essential in the dietary education given 
by parents, as well as in the development of eating ha-
bits and preferences, which will be largely repeated and 
maintained throughout childhood and beyond1,2.

In infants, inadequate complementary feeding, ma-
ternal malnutrition, and the absence or partial breast-
feeding can have direct or indirect negative repercus-
sions on the child’s health, her/his physical growth, 
the risk of acute and infectious pathologies, obesity, or 
malnutrition, and autoimmune and atopic diseases3.

In 2003, the World Health Organization (WHO) 
and the United Nations Children’s Fund (UNICEF) 
published a document where they emphasized that in-
adequate feeding practices are a major risk factor for 
morbidity and mortality in early childhood4. The Chi-
lean Ministry of Health (MINSAL)5 published in 2015 
the Feeding Guide for Children under 2 years of age 
which highlighted the relevance of feeding in the first 
1000 days of life6, affective bonds, and the child’s atta-
chment to the mother, as well as recommendations on 
normal feeding, habits, and eating behavior for healthy 
children2. In 2017, the document on complementary 
feeding by the European Society for Pediatric Gas-
troenterology Hepatology and Nutrition (ESPGHAN) 
emphasized the cultural differences in feeding practices 
between countries, encouraging breastfeeding, promo-
ting the safe, gradual, and nutritional quality inclusion 
of various foods in complementary feeding (including 
potentially allergenic foods), and encouraging parents 
to react to hunger and satiety signals, without overfee-
ding or giving food as a prize or reward7.

Regarding the nutritional status of Chilean chil-
dren, in 2016, MINSAL reported that in children aged 
between 7-11 months and 12-17 months, the preva-
lence of obesity and overweight ranged from 10.1% to 
10.2% and from 24.8% to 25.6%, respectively. These 
are alarming figures, placing Chile as one of the cou-
ntries with the highest prevalence of overweight and 
obesity worldwide8.

However, there are very few international studies 
that provide evidence on feeding behavior in infants 
or that determine the detailed nutrient intake during 
this period. The studies that have been found show a 
poorly varied diet, high in dairy and meat, but low in 
legumes, fish, and foods rich in essential fatty acids9. 
Among the most relevant studies are the Norwegian 

Mother and Child Cohort Study (MoBa)10, the Dort-
mund Nutritional and Anthropometric Longitudina-
lly Design (DONALD)11, the Avon Longitudinal Study 
of Parents and Children (ALSPAC)12, and the Public 
Health Impact of Long-term, Low-Level Mixed Ele-
ment Exposure (PHIME)13 in susceptible population 
strata. It is important to note that no studies have been 
found at the national level that investigate dietary be-
havior and intake in this age group.

The objective of the study is to evaluate feeding 
behavior, dietary characteristics, habits, and nutritio-
nal status in children aged 6 to 18 months in Santiago, 
Chile.

Subjects And Method

A descriptive cross-sectional study was conduc-
ted from June to August 2017, in children aged 6 to 
18 months in Santiago, Chile. The sample was selec-
ted by convenience and the following were considered 
as inclusion criteria: term newborn, with adequate 
weight for gestational age, and with regular initiation 
of complementary feeding at the sixth month of life. 
In addition, we stratified the socioeconomic status 
(SES) of the family based on the occupational status 
and educational level according to the ESOMAR clas-
sification14. These categories were regrouped into three 
groups: high SES: ABC1; medium SES: C2 and C3; and 
low SES: D15.

The public research agency Gfk Adimark contac-
ted the mothers and/or caregivers of 256 children by 
telephone and then were visited at home by a team of 
specialized nutritionists in anthropometry and dietary 
records. In the first visit, all subjects were informed of 
the study protocol and asked to accept and sign the 
informed consent, resulting in a total sample of 199 
children. In the second visit, the nutritionists recorded 
the sociodemographic data and evaluated the children 
anthropometrically, measuring body weight in kilo-
grams and grams with a SECA model 354 digital scale 
(Hamburg, Germany), with 10 grams of graduation 
and 20 kilograms of maximum capacity, and length 
with a SECA model 417 mobile measuring board 
(Hamburg, Germany), with 1 millimeter of graduation 
and measuring range of 10 - 100 centimeters.

In addition, mothers were trained to complete the 
online self-recording 24-hour diet recall (24HR) sur-
vey from four to seven days, including at least one wee-
kend day, recording time, type, and amount of food 
consumed by the child and its equivalence in grams or 
milliliters. The telephone contact information of the 
nutritionists was also given to the mothers in case of 
questions about the application of the 24HR.

The data extracted from the 24HR survey were 
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analyzed with the Food Processor II Software version 
11.3, using those foods that are identical or have grea-
ter similarity in their nutritional characteristics to Chi-
lean foods. This software has been previously validated 
and used by our group16. In the case of breast milk, its 
intake was only recorded qualitatively because it was 
impossible to quantify it.

Data coding and management were carried out 
by specialized nutritionists in Food Processor II Soft-
ware and the following were considered for nutritio-
nal analysis: energy (Kcal), total protein (g), lipids (g), 
omega 3 (g), omega 6 (g), carbohydrates (g), vitamin A 
as retinol equivalent (μg), vitamin D (μg), vitamin E as 
α-tocopherol equivalent (mg), vitamin K (μg), vitamin 
C (mg), thiamin (mg), riboflavin (mg), niacin (mg), 
pyridoxine (mg), folate (μg), vitamin B12 (μg), pan-
tothenic acid (mg), biotin (μg), calcium (mg), phos-
phorus (mg), copper (μg), fluoride (mg), iodine (μg), 
iron (mg), zinc (mg), potassium (g), and sodium (g).

The anthropometric history was analyzed accor-
ding to the standards of the WHO 200617,18. Undernu-
trition (UN) was defined as zW/A score ≤ -1 in children 
younger than 12 months and zW/L ≤ -1 for children 
older than 12 months (at risk of undernutrition: zW/A 
or zW/L -1 to -1.99; malnutrition: zW/A or zW/L ≤ -2, 
depending on the age respectively). Overnutrition 
(ON) was defined as zW/L score ≥ +  1 (overweight: 
zW/L + 1 to + 1.99; obesity zW/L ≥ + 2). In addition, 
we used the Feeding Guide for Children under 2 years 
of age, published by the MINSAL in 20155 as a reference 
for healthy eating habits and behaviors, and finally, we 
considered the intake of processed and ultra-processed 
foods, defined as those formulations mainly from in-
dustrial sources and dietary foods plus additives that 
require a series of processes19, which are usually high in 
total fat, saturated fat, added sugar and salt, along with 
a lower density of fiber and vitamins20.

Ethical Considerations
This study followed the World Medical Association 

Declaration of Helsinki on ethics in medical research 
on human beings and the regulations currently in for-
ce in our country and was approved by the Bioethics 
Committee of the Universidad Finis Terrae. Informed 
consent was requested from the parents or legal caregi-
vers of the children included in our study.

Statistical Analysis
The normality of the variables was verified with the 

Shapiro Wilk test. Numerical variables were described 
as mean and standard deviation. For each child, ave-
rage daily energy, macronutrient, and micronutrient 
intakes were calculated based on the 24HR of 4 to 7 
days, excluding the use of supplements. Energy intake 
was compared with the estimated energy requirements 

according to the Principles and application of the new 
energy requirements according to the FAO/WHO Ex-
pert Committee 200421, and protein and micronutrient 
intake was compared with the Dietary Reference In-
takes 200622. Normal adequacy of the actual dietary 
intake concerning the nutritional requirements of each 
child was considered when energy and macronutrients 
were between 90-110% and vitamins and minerals bet-
ween 70-130%22.

Those variables with two categories were compared 
using the Student’s t-test and variables with three or 
more levels were compared with the one-way ANOVA 
and the Bonferroni’s multiple comparison test. Cate-
gorical variables were described according to frequen-
cies. A p < 0.05 was considered significant and the sta-
tistical software SAS 9.4 and SPSS 17 were used.

Results

199 children participated in the study (age 
12.2  ±  3.9 months), 54.8% were female, 51.7% were 
of medium socioeconomic level, 28.7% presented ON 
(overweight + obesity), 53.8% consumed breast milk, 
and 43.2% consumed more meals per day than recom-
mended (Table 1).

Table 2 shows the energy, macronutrient, and cri-
tical micronutrient intakes of all children according to 
breast milk consumption and age range. There were 
significant differences between the highest intake of 
energy, macronutrients, minerals, and vitamins A, D, 
E, and C, except for vitamin K, in children aged 12-18 
months and those who did not consume breast milk in 
their daily diet. The energy intake of the total sample 
was 652.9 ± 224.2 calories. There were no significant 
differences in energy intake according to sex, age, and 
nutritional status. In the analysis of macronutrients 
and critical micronutrients (vitamins A, E, D, K, C; mi-
nerals calcium, iron, and zinc), there were no signifi-
cant differences in intake by sex and nutritional status.

When evaluating the percentage of adequacy ac-
cording to SES (ABC1 vs. D) in energy (86.0 ± 28.0 vs. 
92.4 ± 33.7) and protein (178.5 ± 71.3 vs. 198.1 ± 94.7), 
we found normal adequacy for energy and high ade-
quacy for protein. Regarding the percentage of lipid, 
carbohydrate, and critical micronutrients adequacy, 
there were no significant differences according to SES.

Table 3 shows the percentages of adequacy of the 
complete and compared sample according to sex. It 
should be noted that although the mean adequacy 
for energy of the entire sample was within the normal 
range, the adequacy of lipids, omega 3 and 6, vitamins 
A, D, E, niacin, biotin, and minerals such as copper, 
fluoride, iodine, potassium, and sodium were below 
the expected. Proteins, carbohydrates, vitamins K, C, 
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and B12 had a mean above the adequate range. When 
comparing by sex, it was observed that for energy, li-
pids, and carbohydrates, girls had significantly higher 
adequacy compared with boys.

Table 4 shows the comparison of adequacy percen-
tages according to nutritional status. It was observed 
that children with UN and normal nutritional status 
had mean energy adequacy within the normal range, 
but in those with ON, it was slightly below. In addition, 
we found that the mean adequacy for lipids, omega 3 
and 6, vitamins A, D, E, niacin, biotin, and minerals 
such as fluoride, iodine, and sodium were below the 
expected in the three groups of nutritional status. It is 
important to note that sodium in the UN group had 
significantly higher adequacy compared with the ON 
group, however, both groups were below normal ade-
quacy. In the case of potassium, it was observed that 
it was only adequate in the UN group and was signi-
ficantly higher when compared with the normal and 
ON groups. On the other hand, the mean adequacy 
for protein, carbohydrates, vitamins K, C, and B12 
was above the adequate in the three groups, and when 
comparing specifically carbohydrates, it was observed 
that children with UN had significantly higher adequa-
cy than children with ON, however, in the three nutri-
tional groups, it was elevated.

All foods consumed were grouped into 13 catego-
ries which were evaluated according to sex, age range, 
and nutritional status (Table 5). It was observed that 
83.1% of the foods consumed were the usual foods 
for the age group, especially breast milk, grains, fruits, 
vegetables, milk, meats/legumes, and raw oils, 12.9% 
consumed processed foods (e.g., strained baby food), 
and 3.9% consumed ultra-processed foods such as sau-
sages, sugars, and salty snacks. This was observed for 
sex, age range, and nutritional status. The addition of 
artificial sweeteners was observed in girls with normal 
nutritional status and in both age groups.

Discussion

In this study, regarding feeding behavior, it was 
observed that 43.2% of the total sample (16.1% chil-
dren aged 6-11 months and 67% children aged 12-18 
months), had a higher number of meals per day than 
suggested by the Feeding Guide for Children under 2 
years of age 2015 published by the MINSAL5, which 
recommends 5 to 6 mealtimes for children aged 6 to 
11 months and 4 to 5 meals per day for children aged 
12-18 months.

In children, it has been described that the increa-
se in the number of meals, including more snacks or 
“snacking”, regardless of the daily energy and macro-
nutrient intake, could be a risk factor for developing 

obesity23, as well as the alteration of hunger and satiety 
signals in children that are acquiring eating habits24. 
This habit of snacking between meals affects 47% of 
Chilean parents of children aged 0-12 years25, and the 
influence of parental eating habits on children is well 
known.

It was also observed that 83.1% of the foods con-
sumed were among the usual food categories that are 
incorporated at this age, and that 12.9% of the intake 
was of strained or chopped processed foods, highly 
commercially available. This shows compliance with 
Chilean recommendations that encourage the start of 
complementary feeding from the sixth month of life, 
which should be gradual and involves diversifying food 
intake, usually including from this period onwards 
dairy products (breast milk or infant formula), meat, 
fish, legumes, eggs, grains, potatoes, rice, pasta, other 
grains, fruits, vegetables, and raw oils5. This shows that 
the recommendations are highly followed by parents 
and caregivers in feeding the children.

We also found a worrying consumption of sausa-
ges, sugars, and salty snacks in both sexes, age ranges, 
and nutritional status, as well as the consumption of 
added artificial sweeteners in women of both age ran-
ges and with normal nutritional status. Although these 
are not high percentages, they are not part of any die-
tary recommendation for children of this age, sex, or 
nutritional status5, but are highly purchased and con-
sumed by the Chilean population27,28. It should be no-
ted that the consumption of artificial sweeteners could 
be higher since only the voluntary addition of artificial 
sweeteners was considered in the records and no foods 
with added sweeteners in their ingredients. The con-
sumption of these foods has increased in Chile after the 
implementation of the Food Law 20.606 “On Nutritio-
nal Composition of Food and its Advertising”29, as the 
industry seeks to reduce the number of high-calorie 
and high-sugar labels on food packaging, but it is not 
known whether their regular and high intake can have 
adverse effects, especially in children30.

Regarding dietary adequacy, we did not find signifi-
cant differences in energy intake, macronutrients, and 
critical micronutrients according to sex and nutritio-
nal status, however, the average energy intake in chil-
dren with UN and normal children was higher than in 
children with ON, and the same was observed in their 
energy adequacy. This is consistent with the findings 
of other studies where higher intakes were observed in 
children with normal nutritional status31-33. It is impor-
tant to note the differences with these studies, which, 
despite being studies in the pediatric population, were 
conducted in older children and with different sample 
sizes. In addition, the under or overestimation of in-
take in children with obesity or undernutrition, respec-
tively, by parents or caregivers is well known.
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Table 1. General characteristics of de sample 

Characteristics n %

Sex
    Male
    Female

  90
109

45.2
54.8

Age range 
    6-11 month
    12-18 month 

  93
106

46.7
53.3

Socioeconomic status (SES)
    ABC1
    C2
    C3
    D

33
54
49
63

16.6
27.1
24.6
31.7

Nutritional status 
    Malnutrition 
    Risk of undernutrition
    Normal
    Overweight
    Obesity 

1
17

124
42
15

0.5
8.5

62.3
21.1
7.6

Stature 
    Short 
    Normal
    High

8
178
13

4.0
89.5
6.5

Intake breast milk 
    6-11 month 
    12-18 month 

107
66
41

53.8
70.9
38.7

Number of meals per day to recommendation (total)
    6-11 month (5 to 6 daily meals)
    12-18 month (4 to 5 daily meals)

113
78
35

56.8
83.9
33.0

Age in months (mean and SD) 12.2 3.9

Table 2. Intake of energy, macronutrients y critical micronutrients according to the consumption of breastfeeding (BF) and age 
range

Nutrients All children With BF
(n = 107)

Without BF
(n = 92)

p 6 to 11 months
(n = 93)

12 to 18 months
(n = 106)

p

Mean ± SD Mean ± SD Mean ± SD Mean ± SD Mean ± SD

Energy (Kcal) 652.9 ± 224.2 522.9 ± 199.2 803.3 ± 147.7 0.00 546.9 ± 228.2 746.6 ± 176.9 0.00

Proteins (g) 23.2 ± 10.1 18.7 ± 9.8 28.6 ± 7.5 0.00 17.9 ± 8.3 28.0 ± 9.2 0.00

Lipids (g) 21.9 ± 9.0 16.2 ± 6.9 28.6 ± 6.1 0.00 18.1 ± 8.8 25.3 ± 7.7 0.00

Carbohydrates (g) 128.8 ± 53.6 112.4 ± 53.5 148.1 ± 47.0 0.00 118.3 ± 60.0 138.2 ± 129.4 0.00

Vit. A, RE (μg) 227.5 ± 161.0 157.6 ± 120.6 309.6 ± 164.2 0.00 180.7 ± 152.6 269.7 ± 157.3 0.00

Vit. D (μg) 1.6 ± 1.5 0.9 ± 1.2 2.5 ± 1.4 0.00 1.3 ± 1.8 1.9 ± 1.2 0.01

Vit. E, α-TE (mg) 2.5 ± 2.0 1.8 ± 1.4 3.2 ± 2.3 0.00 1.7 ± 1.5 3.1 ± 2.1 0.00

Vit. K (μg) 27.2 ± 31.9 27.7 ± 31.1 26.6 ± 32.9 0.81 25.8 ± 34.0 28.4 ± 30.0 0.56

Vit. C (mg) 39.8 ± 31.1 28.1 ± 21.9 53.5 ± 34.6 0.00 29.0 ± 26.0 49.5 ± 32.2 0.00

Calcium (mg) 442.5 ± 289.9 275.6 ± 209.7 638.6 ± 245.2 0.00 325.2 ± 276.5 548.5 ± 260.3 0.00

Iron (mg) 9.4 ± 3.9 7.1 ± 3.1 12.0 ± 3.1 0.00 8.2 ± 4.2 10.4 ± 3.4 0.00

Zinc (mg) 3.2 ± 1.9 2.1 ± 1.3 4.5 ± 1.6 0.00 2.4 ± 1.7 4.0 ± 1.7 0.00

RE: retinol equivalents; α-TE: α-tocopherol equivalents. T-test p < 0.05. 
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As for dietary intake, it was significantly higher in 
children that did not include BF in their diet and were 
between 12 and 18 months old. This is consistent with 
the type of survey used, since we did not quantify BF 
intake in our children, and we only used this variable 
qualitatively, showing a lower proportion of children 
with BF in those between 12 and 18 months of age than 
in the group aged 6 to 11 months (38.7% vs. 71%, res-
pectively). The dietary contributions of children who 
consumed BF are similar to those observed in another 
study, which found that the daily energy gap that 
should be covered by complementary feeding in chil-
dren aged 6 to 8 months was 200 calories, 300 calories 

in children aged 9 to 11 months, and 500 calories in 
children aged 12 to 23 months, based on an approxi-
mate energy requirement of 600, 700, and 900 calories, 
respectively34.

When comparing the intake versus the require-
ments of the sample, we observed that the percentage 
of energy adequacy was normal according to sex, nor-
mal nutritional status, and the presence of UN. Howe-
ver, the estimation of energy requirements calculated 
by theoretical equations may tend to overestimate, 
which would explain why the energy adequacy in this 
study is not associated with nutritional status21.

In addition, we observed that most of the ma-

Table 3. Percentage of adequacy of dietary intake by sex

Nutrients All children Girls Boys p

Mean ± SD Mean ± SD Mean ± SD

Energy 89.7 ± 30.8 94.8 ± 29.2 83.5 ± 31.7 0.01

Proteins 189.9 ± 90.3 197.5 ± 82.8 180.6 ± 10.3 0.19

Lipids 64.2 ± 26.5 67.6 ± 25.3 60.2 ± 27.4 0.04

Omega 3 3.4 ± 8.1 2.3 ± 2.9 4.6 ± 11.5 0.07

Omega 6 47.9 ± 40.7 47.0 ± 37.8 48.9 ± 43.9 0.75

Carbohydrates 141.5 ± 62.7 150.0 ± 60.1 131.2 ± 64.7 0.03

Vit. A, RE 66.7 ± 51.1 69.4 ± 55.9 63.5 ± 44.8 0.41

Vit. D 13.0 ± 12.4 13.4 ± 11.9 12.5 ± 13.1 0.61

Vit. E, α-TE 46.4 ± 35.4 45.3 ± 30.9 47.7 ± 40.2 0.64

Vit. K 707.4 ± 1383.9 685.8 ± 1167.6 732.9 ± 1608.8 0.81

Vit. C 196.4 ± 201.1 216.9 ± 219.0 172.0 ± 175.7 0.11

Thiamine 74.4 ± 50.0 77.1 ± 49.4 71.1 ± 50.8 0.39

Riboflavin 115.9 ± 83.5 124.2 ± 78.6 106.0 ± 88.4 0.13

Niacin 39.9 ± 32.3 39.6 ± 31.8 40.2 ± 33.0 0.90

Pyridoxine 97.1 ± 54.7 97.4 ± 48.8 96.6 ± 61.3 0.92

Folate 80.9 ± 59.3 81.6 ± 55.2 80.2 ± 64.1 0.86

Vit. B12 166.6 ± 170.4 182.7 ± 168.3 147.4 ± 171.7 0.14

Pantothenic acid 73.2 ± 48.5 76.6 ± 47.6 69.1 ± 49.6 0.28

Biotin 64.4 ± 55.8 61.5 ± 51.4 67.8 ± 60.6 0.43

Calcium 103.9 ± 85.4 110.2 ± 76.8 96.5 ± 94.7 0.27

Phosphorus 100.2 ± 69.1 107.5 ± 62.4 91.3 ± 75.9 0.10

Copper 65.2 ± 35.5 64.9 ± 90.9 65.6 ± 40.4 0.89

Fluoride 2.1 ± 5.4 1.8 ± 1.5 2.4 ± 7.7 0.47

Iodine 19.2 ± 21.0 18.4 ± 19.8 20.2 ± 22.4 0.56

Iron 113.1 ± 56.5 118.3 ± 58.1 106.7 ± 54.2 0.14

Zinc 106.9 ± 62.3 112.1 ± 60.1 100.7 ± 64.8 0.20

Potassium 62.0 ± 47.3 64.7 ± 48.6 58.6 ± 45.3 0.36

Sodium 47.7 ± 31.3 49.9 ± 20.0 45.1 ± 33.8 0.29

RE: retinol equivalents; α-TE: α-tocopherol equivalents. T-test p < 0.05.
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Table 4. Comparison of percentage of adequacy of dietary intake versus nutritional requirements. by nutritional status. 

Nutrients Undernutrition Normal Overnutrition p

Mean ± SD Mean ± SD Mean ± SD

Energy 97.5 ± 31.9 90.4 ± 30.6 85.5 ± 30.9 0.32

Proteins 215.3 ± 132.8 191.5 ± 84.2 178.3 ± 86.8 0.30

Lipids 68.0 ± 25.5 64.4 ± 25.9 62.7 ± 28.4 0.75

Omega 3 1.9 ± 1.6 3.8 ± 9.6 3.0 ± 5.5 0.59

Omega 6 45.3 ± 31.6 46.7 ± 43.1 51.2 ± 38.3 0.76

Carbohydrates 174.5 ± 59.2a 141.2 ± 66.4 131.6 ± 52.3a 0.04

Vit. A. RE 59.7 ± 37.1 66.8 ± 55.7 68.8 ± 44.3 0.80

Vit. D 13.4 ± 12.1 13.7 ± 13.0 11.4 ± 11.2 0.53

Vit. E. α-TE 48.0 ± 34.0 46.1 ± 36.8 46.6 ± 33.3 0.97

Vit. K 1.217.6 ± 1627.8 612.5 ± 1.383.6 746.7 ± 1.285.8 0.21

Vit. C 140.9 ± 153.9 209.0 ± 217.6 186.5 ± 174.2 0.37

Thiamine 72.1 ± 44.5 74.2 ± 52.7 75.5 ± 46.4 0.96

Riboflavin 111.6 ± 82.3 118.6 ± 78.7 111.4 ± 94.7 0.84

Niacin 43.7 ± 31.4 39.8 ± 33.6 39.0 ± 30.2 0.86

Pyridoxine 101.8 ± 58.2 98.6 ± 58.8 92.1 ± 43.6 0.71

Folate 95.0 ± 68.7 78.7 ± 55.6 81.5 ± 64.5 0.54

Vit. B12 171.9 ± 158.5 177.1 ± 165.4 141.8 ± 184.6 0.43

Pantothenic acid 66.9 ± 44.7 77.6 ± 51.0 65.5 ± 43.6 0.25

Biotin 61.5 ± 29.5 67.8 ± 65.1 57.8 ± 36.7 0.53

Calcium 136.8 ± 95.3 102.4 ± 74.7 97.0 ± 102.0 0.21

Phosphorus 111.3 ± 70.1 103.0 ± 63.6 90.7 ± 79.8 0.42

Copper 77.4 ± 34.2 62.2 ± 36.8 67.8 ± 32.4 0.19

Floride 2.2 ± 1.7 2.4 ± 6.8 1.5 ± 1.2 0.59

Iodine 14.7 ± 16.7 21.4 ± 22.9 16.0 ± 17.2 0.19

Iron 112.4 ± 43.9 111.1 ± 55.6 117.5 ± 62.6 0.77

Zinc 112.0 ± 62.5 106.8 ± 61.4 105.5 ± 65.4 0.92

Potassium 91.0 ± 54.9a.b 60.6 ± 49.4b 55.8 ± 36.5a 0.01

Sodium 65.0 ± 36.8a 46.9 ± 29.9 44.1 ± 31.4a 0.04

RE: retinol equivalents; α-TE: α-tocopherol equivalents. One-way ANOVA test and Bonferroni multiple comparison test. a.bp < 0.05.

cronutrients and micronutrients were not within the 
expected ranges. It is worth noting that proteins and 
carbohydrates were above the expected range and that 
proteins were similar to those observed in an Italian 
study in children aged 6, 9, and 12 months35. Several 
studies associate excess intake of these macronutrients 
with childhood obesity.

This relationship has been observed in children 
that consume infant formulas (IF) with a high protein 
concentration36,37 along with their complementary fe-
eding38,39, where an increase in body weight and body 
fat has been observed. The results are consistent with 
a national study that showed the difficulty in diluting 

the IF, especially in the low SES, where about 40% of 
parents use more than the recommended amount in 
children between 6 and 11 months of age40.

Regarding the nutrients that were below the ex-
pected, lipids could be underreported, which could 
be attributed to the lack of quantitative recording of 
BF, which provides on average 44% of its calories as 
lipids41. As for omega 3, its deficit is due to the lack 
of consumption of seafood in the Chilean population28 
and finally, vitamin D, which, although it is highly 
bioavailable in breast milk and sun exposure42, is not 
a nutrient highly present in foods commonly consu-
med by young children, and therefore should be added 
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as a fortification in foods or supplemented in case of 
deficiency42. Also, a significant decrease in potassium 
intake can be observed in children with ON compared 
with children of normal nutritional status, and studies 
show that a diet rich in potassium lowers blood pres-
sure values; therefore, the consumption of fruits and 
vegetables should be encouraged from the beginning 
of complementary feeding43.

It should be noted that the adequacy of calcium, 
iron, and zinc in the general sample, according to 
sex and nutritional status, were within expected ran-
ges, which are essential micronutrients at this stage of 
growth and development. This may be related to the 
regular inclusion in the diet of these children of dairy 
products, eggs, legumes, animal proteins, and fortified 
grains, as described in other studies where a positive 
relationship was found in the intake of these micronu-
trients, where the consumption of IF, dairy products, 
and fortified grains predominated. In addition, the 
diversity of foods predicts an adequate intake of these 
essential micronutrients44,45.

The results of this research regarding the classifi-
cation of nutritional status show that the prevalence 
of ON was lower, while the UN was higher than that 
reported by the MINSAL8. Even so, there is a high per-
centage in this sample of children with ON, reaching 
28.7% in the age group between 6 and 18 months. 
These differences, especially in overweight and obesi-

ty, may be related to the type of sampling, which in-
cluded 16.6% of children of SES ABC1, who have the 
lowest prevalence of ON compared with those of lower 
SES23,46.

Among the weaknesses observed, we highlight 
that there was no sample size calculation, which could 
affect the results of nutritional status, so it is not pos-
sible to extrapolate the results to the entire Chilean 
population. In addition, the digital self-recording by 
caregivers of the 24HR should be considered, which 
may be influenced by the lack of knowledge of weights 
or portions despite the training provided, as well as by 
the perception of intake according to the nutritional 
status of the child, which may lead to over- or underes-
timation of intake; also, the absence of quantification 
of breast milk; and finally the time of application of the 
study, which cannot consider long-term intake.

On the other hand, we believe that evaluating the 
nutritional status and mainly the intake and feeding 
behavior of children between 6 to 18 months is one 
of the greatest strengths of this study since it allows us 
to take an initial look at the nutritional behaviors of 
this population, in order to intervene opportunely in 
the dietary behaviors and their impact on nutritional 
problems in childhood and later ages. Also, among 
the strengths is the detailed 24HR that was from 4 to 7 
days and the type of software used, which allowed the 
collection and analysis of a large amount of data for 

Table 5. Frequency of consumption of different food group by sex, age and nutritional status (%)

Food group Sex Age range Nutritional status

Girls Boys 6 to 11 
months

12 to 18 
months

Undernutrition Normal Overnutrition

Breastmilk 9,2 10,0 16,4 4,9 8,6 9,8 9,4

Cereals* 18,0 15,9 17,5 16,8 20,1 17,9 14,1

Fruits 11,9 12,6 11,3 12,8 10,4 11,9 13,6

Vegetables 12,9 11,5 9,8 13,9 12,4 11,5 13,9

Meats# 2,4 2,3 0,8 3,4 1,3 2,3 2,9

Legumes 1,9 1,8 1,2 2,3 2,0 1,7 2,1

Milks& 21,9 22,8 20,7 23,4 22,0 22,2 22,5

Strained baby foods 11,8 14,0 16,3 10,4 13,6 12,8 12,5

Oils 5,8 5,4 3,7 7,0 5,7 5,4 6,2

Sausages 0,2 0,3 0,1 0,3 0,6 0,2 0,2

Sugar∞ 3,7 3,2 2,1 4,4 3,1 4,0 2,4

Salty snack$ 0,1 0,2 0,1 0,2 0,2 0,1 0,2

Artificial sweeteners 0,2 0,0 0,0 0,2 0 0,2 0

Total 100% 100% 100% 100% 100% 100% 100%

*Cereals: infant cereals, potato, rice, noodles, and other cereals. #Meats: meats, chicken, fish, and egg. &Milks: infant milk, artificial milk 
formulas and other milks. ∞Sugar: added sugar and high sugar snack. $Salty Snack: salty snacks and foods high in sodium and fat. 
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the evaluation of dietary intake and behavior during 
childhood.

Conclusions
This descriptive study provides specific informa-

tion on energy intake and adequacy, macronutrients, 
and micronutrients, as well as the eating habits and 
nutritional status of the sample evaluated. Food edu-
cation in the early stages of life is crucial in the deve-
lopment of feeding behavior, as well as in the main-
tenance of an adequate nutritional status. For this 
reason, the real characterization of the dietary intake 
of our children can contribute efficiently to solve very 
prevalent health problems in the current population, 
such as micronutrient deficiency and childhood obe-
sity, and its role as a relevant factor in the presence or 
triggering of chronic non-communicable diseases in 
adulthood.

Ethical Responsibilities

Human Beings and animals protection: Disclosure 
the authors state that the procedures were followed ac-

cording to the Declaration of Helsinki and the World 
Medical Association regarding human experimenta-
tion developed for the medical community.

Data confidentiality: The authors state that they have 
followed the protocols of their Center and Local regu-
lations on the publication of patient data.

Rights to privacy and informed consent: The authors 
have obtained the informed consent of the patients 
and/or subjects referred to in the article. This docu-
ment is in the possession of the correspondence author.

Conflicts of Interest

Authors declare no conflict of interest regarding the 
present study.

Financial Disclosure

This research was funded by Nestlé. The company was 
not involved in the design, execution, analysis of the 
results, or publication of the study.

Nutrition - E. Bustos A. et al

References

1.	 Cribb VL, Warren JM, Emmett 
PM. Contribution of inappropriate 
complementary foods to the salt intake 
of 8-month-old infants. Eur J Clin Nutr. 
2012;66(1):104-10.

2.	 Ahluwalia N, Herrick KA, Rossen LM, et 
al. Usual nutrient intakes of US infants 
and toddlers generally meet or exceed 
Dietary Reference Intakes: Findings from 
NHANES 2009-2012. Am J Clin Nutr. 
2016;104(4):1167-74. 

3.	 Agostoni C, Przyrembel H. The timing 
of introduction of complementary foods 
and later health. World Rev Nutr Diet. 
2013;108:63-70. 

4.	 World Health Organization. Estrategia 
mundial para la alimentación del 
lactante y del niño pequeño [Internet]. 
Organización Mundial de la Salud, editor. 
2003. 30 p.

5.	 Minsal. Guía de alimentación del niño(a) 
menor de 2 años guía de alimentación 
hasta la adolescencia. Cuarta Edi. 2015.

6.	 World Health Organization. Essential 
Nutrition Actions: Improving maternal, 
newborn, infant and young child health 
and nutrition. 2013. 

7.	 Fewtrell M, Bronsky J, Campoy C, et al. 
Complementary feeding: A position paper 

by the European Society for Paediatric 
Gastroenterology, Hepatology, and 
Nutrition (ESPGHAN) committee on 
nutrition. J Pediatr Gastroenterol Nutr. 
2017;64:119-32. 

8.	 Minsal. Vigilancia del estado nutricional 
de la población bajo control y de la 
lactancia materna en el Sistema Público de 
Salud de Chile. Diciembre 2016. 128 p.

9.	 Carletti C, Concina F, Pani P, et al. Age-
related trends in the diet of an infant’s 
cohort in the northeast of Italy from 
six to twelve months of age. Nutrients. 
2019;11(2). 

10.	 Magnus P, Birke C, Vejrup K, et al. 
Cohort Profile Update: The Norwegian 
Mother and Child Cohort Study (MoBa). 
Int J Epidemiol. 2016;382-8.

11.	 Kroke A, Manz F, Kersting M, et al. The 
DONALD Study: History, current status 
and future perspectives. Eur J Nutr. 
2004;43:45-54. 

12.	 Golding G, Pembrey P, Jones J. ALSPAC 
- The Avon Longitudinal Study of Parents 
and Children I. Study methodology. 
Paediatr Perinat Epidemiol. 2001;15:74-
87.

13.	 Valent F, Mariuz M, Bin M, et al. 
Associations of Prenatal Mercury 
Exposure From Maternal Fish 
Consumption and Polyunsaturated Fatty 

Acids With Child Neurodevelopment: 
A Prospective Cohort Study in Italy. 
2013;23:360-70. 

14.	 Asociación Investigadores de Mercado. El 
Nivel Socio Económico Esomar: Manual 
de Aplicación. Santiago: Adimark; 2000. 

15.	 Asociación Investigadores de Mercado. 
Descripción grupos socioeconómicos 
2008. Santiago: Asociación chilena de 
empresas de investigación de mercado; 
2008. 

16.	 Castillo VO, Rozowski NJ, Cuevas MA, 
et al. Ingesta de nutrientes en adultos 
mayores de la comuna de Providencia, 
Santiago de Chile. Rev Med Chil. 
2002;130:1335-42.

17.	 Minsal. Patrones de crecimiento para la 
evaluación nutricional de niños, niñas y 
adolescentes desde el nacimiento hasta los 
19 años de edad. 2018. 92 p.

18.	 WHO Multicentre Growth Reference 
Study Group. WHO Child Growth 
Standards: Length/height-for-age, weight-
for-age, weight-for-length, weight-for-
height and body mass index-for-age: 
Methods and development. Geneva: 
World Health Organization. 2006. 312 p. 

19.	 Hall KD, Ayuketah A, Brychta R, et al. 
Ultra-Processed Diets Cause Excess 
Calorie Intake and Weight Gain: An 
Inpatient Randomized Controlled Trial 



708

Original Article

of Ad Libitum Food Intake. Cell Metab. 
2019;30:67-77.e3.

20.	 Fiolet T, Srour B, Sellem L, et al. 
Consumption of ultra-processed foods 
and cancer risk: Results from NutriNet-
Santé prospective cohort. BMJ. 2018;360. 

21.	 CEPAL. Principios y aplicación de las 
nuevas necesidades de energía según el 
Comité de Expertos FAO/OMS 2004. 
2007. 70 p.

22.	 Institute of Medicine. Dietary Reference 
Intakes: The Essential Guide to Nutrient 
Requirements. Washington, DC: The 
National Academies Press; 2006. 1344 p.

23.	 Pérez SV, Novalbos-Ruiz JP, Rodríguez-
Martín A, et al. Implicaciones del 
nivel socioeconómico familiar sobre 
las conductas de riesgo en la obesidad 
isnfantojuvenil. Nutr Hosp. 2013;28:1951-
60. 

24.	 Villagrán Pérez S, Rodríguez-Martín 
A, Novalbos Ruiz JP, et al. Hábitos y 
estilos de vida modificables en niños 
con sobrepeso y obesidad. Nutr Hosp. 
2010;25:823-31.

25.	 Fundación Chile. Chile saludable: 
oportunidades y desafíos de innovación 
para colaciones escolares saludables. 
Santiago - Chile; 2018. 113 p.

26.	 Martin SL, McCann JK, Gascoigne E,  
et al. Mixed-Methods Systematic  
Review of Behavioral Interventions in 
Low- And Middle-Income Countries to 
Increase Family Support for Maternal, 
Infant, and Young Child Nutrition 
During the First 1,000 Days. Curr Dev 
Nutr. 2020;1-27. 

27.	 Crovetto M. Cambios en la estructura 
y consumo de alimentos en hogares del 
Gran Santiago 1988-1997. Rev Chil Nutr. 
2002;29:24-32.

28.	 Minsal. Encuesta nacional de consumo 
alimentario. Informe Final. 2010. 329 p.

29.	 Minsal. Ley 20.606. Sobre composición 
nutricional de los alimentos y su 
publicidad. 2013.

30.	 Quitral V, Arteaga J, Rivera M, et al. 
Comparación del contenido de azúcares 
y edulcorantes no calóricos en néctares y 
bebidas antes y después de implementar 
la ley chilena 20.606. Rev Chil Nutr. 
2019;46:245-53.

31.	 Ledesma Ríos NI, Sepúlveda Herrera 
DM, Cárdenas Sánchez DL MCL. Ingesta 
de energía y nutrientes en niños de 2-4 
años que asisten al programa “Buen 
Comienzo”, Medellín (Colombia). Nutr 
Hosp. 2016;33:1052-61. 

32.	 Telford RD, Cunningham RB, Telford 
RM, et al. Determinants of Childhood 
Adiposity: Evidence from the Australian 
LOOK Study. PLoS One. 2012;7:7-13. 

33.	 Liberona ZY, Engler TV, Castillo 
VO, et al. Ingesta de macronutrientes 
y prevalencia de malnutrición por 
exceso en escolares de 5° y 6° básico 
de distinto nivel socioeconómico de la 
región metropolitana. Rev Chil Nutr. 
2008;35:190-9. 

34.	 OPS. “La alimentación del lactante  
y del niño pequeño: Capítulo Modelo 
para libros de texto dirigidos a  
estudiantes de medicina y otras ciencias 
de la salud” [Internet]. Washington, D.C.: 
OPS; 2010.

35.	 Concina F, Pani P, Bravo G, et al. 
Nutrient intakes in an Italian population 
of infants during the complementary 
feeding period. Public Health Nutr. 
2018;21:3018-26. 

36.	 Patro-Gołąb B, Zalewski BM, 
Kouwenhoven SM, et al. Protein 
Concentration in Milk Formula, Growth, 
and Later Risk of Obesity: A Systematic 
Review. J Nutr. 2016;146:551-64.

37.	 Fleddermann M, Demmelmair H, 
Hellmuth C, et al. Association of infant 
formula composition and anthropometry 
at 4 years: Follow-up of a randomized 
controlled trial (BeMIM study). PLoS 
One. 2018;13:1-14. 

38.	 Koletzko B, Von Kries R, Monasterolo 

RC, et al. Can infant feeding choices 
modulate later obesity risk? Am J Clin 
Nutr. 2009;89:1502-9. 

39.	 Brands B, Demmelmair H, Koletzko 
B. How growth due to infant nutrition 
influences obesity and later disease risk. 
Vol. 103, Acta Paediatrica, International 
Journal of Paediatrics. Blackwell 
Publishing Ltd; 2014;578-85.

40.	 Cornejo EV, Fernández GE, Castro ChG, 
et al. Study on dilution of three types of 
powderer milk in families belonging to 
socioeconomic groups: ABC1, C2 and C3 
in Santiago. Rev Chil Nutr. 2007;34:353-
63.

41.	 Grote V, Verduci E, Scaglioni S, et al. 
Breast milk composition and infant 
nutrient intakes during the first 
12 months of life. Eur J Clin Nutr. 
2016;70:250-6.

42.	 Pani P, Carletti C, Knowles A, et al. 
Patterns of nutrients’ intake at six months 
in the northeast of Italy: A cohort study. 
BMC Pediatr. 2014;14:127.

43.	 Saieh C, Lara M, Opazo M. Ingesta de 
sodio y potasio en niños de 0 a 15 años: lo 
observado versus lo esperado. Rev Médica 
Clínica Las Condes. 2015;26:537-43.

44.	 Faber M, Rothman M, Laubscher R. 
Dietary patterns of 6-24-month-old 
children are associated with nutrient 
content and quality of the diet. Matern 
Child Nutr. 2020;16:1-12. 

45.	 Campbell RK, Hurley KM, Shamim AA, 
et al. Complementary food supplements 
increase dietary nutrient adequacy and do 
not replace home food consumption in 
children 6-18 months old in a randomized 
controlled trial in rural Bangladesh. J 
Nutr. 2018;148:1484-92. 

46.	 Kain J, Orellana Y, Leyton B, et al. 
Association between Socioeconomic 
Vulnerability and Height with Obesity 
in Low-Income Chilean Children in the 
Transition from Preschool to First Grade. 
Ecol Food Nutr. 2014;53:241-55. 

Nutrition - E. Bustos A. et al



709

Original Article

Nutrition - E. Bustos A. et al


