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ABSTRACT

Introduction. An adequate quantity and quality
of complementary feedingis essential during the
first2 years of life. The objective of this study was
to assess dietary intakes and feeding practices
in children aged 6-23 months in a town in the
Northeast region of Argentina.

Population and methods. Descriptive, cross-
sectional study (second semester 0f2019). Intakes
from24-hour dietary recall interviews conducted
among caregivers of children aged 6-23 months
were assessed. Data were compared to dietary
reference intakes. Feeding practices were
assessed as per the World Health Organization’s
indicators.

Results. A total of 138 children aged 6-23 months
were assessed. The mean adequacy ratio of
energy and vitamins A, D, and E was below 100%
for all ages, whereas the protein adequacy for
childrenaged 7-12 and 13-23 months was 142.8%
and 168.1%, respectively. A remarkable number
of cases had energy and vitamin A intakes below
the estimated average requirement. In relation
to feeding practice indicators, 50.8% of infants
received a minimum acceptable diet.
Conclusions. There is a high prevalence of an
inadequate level of energy and critical nutrient
intake during complementary feeding of the
children aged 6-23 monthsincluded in the study.
Nutritional interventions that promote feeding
practices toimprove micronutrientintake would
be highly important for children’s current and
future health.
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INTRODUCTION

Early childhood is a period of rapid
growth and vulnerability. During
this stage, young children undergo
major physiological changes, and
consequently nutritional deficiencies
are common due to the high nutrient
and energy demands.'® According to
more recent data about the quality of
complementary feeding and feeding
practices worldwide, 2 out of 3 children
aged 6-23 months do not receive even
the necessary minimum diet to grow
up healthy. According to the latest data
from the United Nations International
Children’s Emergency Fund (UNICEF),
the burden of micronutrient deficiency
remains unresolved, especially in low-
and middle-income countries, where
nearly 400 million children suffer from
vitamin and other essential nutrient
deficiencies.! In these countries,
complementary feeding practices are
often untimely, unsafe, and deficient
in adequate diversity, frequency, and
quantity of foods and nutrients due
to multiple factors like poverty, a
poor maternal education, and limited
access to food.*’

To date, the latest available
national data on nutritional intake in
this age group are derived from the
first National Survey on Nutrition
and Health (Encuesta Nacional de
Nutricién y Salud, ENNyS) conducted
in 2004-2005, where the consumption
of energy, fiber, vitamin C, vitamin A,
calcium, and iron were highlighted as
critical nutrients in the diet of children
aged 6-23 months. In addition, the
lowest mean nutrient intake levels
were observed in the Northeast region
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of Argentina (NEA) compared to the rest of
the regions.® However, there is no updated
information available at a national or regional
level, which would be of utmost importance when
promoting appropriate nutritional interventions.

The objective of this study was to assess
nutrient intake and feeding practices in children
aged 6-23 months in a town of the NEA.

POPULATION AND METHODS
Study design and sociodemographic
characteristics of the study population

This was a descriptive, cross-sectional study
conducted during the second semester of 2019.
The population consisted of children aged
6—23 months covered by the mother and child
plan (MCP), whose objective is to improve
health care coverage and reduce maternal and
pediatric morbidity and mortality in socio-
economically vulnerable sectors in a public
health care center located in Taco Pozo. This
is a town in the province of Chaco where
sociodemographic and geographic conditions are
unfavorable. According to the National Statistics
and Censuses Institute of Argentina (Instituto
Nacional de Estadisticas y Censos, INDEC), 30.8%
of households show an indicator of unmet basic
needs; 9.4%, overcrowding conditions; and 33%
have no access to the water supply network.”

The sample size was estimated considering
an expected prevalence of timely complementary
feeding of 50%, a 95% confidence level, a 5%
accuracy level, a 10% non-response rate, and
finite population correction, with an estimated
sample of 180 participants. A convenience, non-
probabilistic sampling was used. Children born
at term were selected and those with acute and
chronic conditions probably associated with
an impaired nutritional status or who required
specific feeding were excluded. Participants
were asked about their sociodemographic
characteristics such as sex, age, maternal status
data, and about any guidance received regarding
complementary feeding.

Assessment of dietary intake

Intake was assessed via 24-hour dietary
recall (24HR) interviews using the multiple pass
technique.®!° Data were collected by nutrition
students during their professional practice rounds,
and were trained and supervised by nutritionists.
In 20% of the sample, the 24HR was repeated on

2 non-consecutive days to estimate usual intakes
adjusting for intra-individual variations. Neither
water consumption nor added salt intake were
recorded. Portion sizes were estimated using
visual aids of food and reference cookware. The
composition of some meals was standardized
based on basic and regional recipes.'>"
Subsequently, the net weights of each food were
determined, considering the correction factor and
the weight modification due to cooking in the case
of cereals and legumes.'> An average breast milk
volume of 600 mL/day was estimated for breastfed
infants, given that it was not possible to measure
it."*1> Nutrient intake was mainly estimated based
on the Argenfoods chemical composition table,
supplementing the values of the nutrients absent
in this table with other databases and /or labels of
the packaged foods.'**

Assessment of complementary feeding
practices

Feeding practices were assessed using
the indicators proposed by the World Health
Organization (WHO): continuous breastfeeding at
1 year old, introduction of complementary foods,
minimum dietary diversity (MDD) (= 4 food groups
consumed in the previous day), minimum meal
frequency (MMF) (minimum daily meals are 2 for
breastfed children aged 6-8 months, 3 for children
aged 9-23 months, and 4 for non-breastfed children),
minimum acceptable diet (MAD) (proportion of
children who received a MAD during the previous
day and MMF), and consumption of iron-rich or
iron-fortified foods."

Statistical analysis

Usual intakes were estimated using the
Multiple Source Method®software (version 1.0.1,
2020).%° Results were compared to dietary
reference intakes (DRIs) specific for each age, as
established by the Institute of Medicine (IOM).?'*
DRIs include estimated average requirements
(EARs), dietary recommendations (DRs), and
adequate intakes (Als) for various nutrients.
EARs were used for vitamin A, B12, and folates
as established by the Food and Agriculture
Organization of the United Nations (FAO) for
children aged 6-12 months because the IOM does
not provide an equivalent value.” DRs for energy
are based on the calories necessary for total
energy expenditure and growth.* Carbohydrate
and fat intake was compared to acceptable
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macronutrient distribution ranges (AMDRs) and
fiber intake based on Al only for children aged
13-23 months.”

Nutrient adequacy was determined as the
average percentage covered by DRs or Als (the
latter was used if the DR value for the specific
nutrient was not available). In addition, the
EAR cut-off point method was used to estimate
the proportion of children whose intake does
not meet nutrient requirements.” The energy
distribution of macronutrients by age was also
studied.

Stratified analyses for each age group
(6 months, 7-12 months, and 13-23 months)
were done. The Shapiro-Wilk test was used to
corroborate the normality of nutrient distribution.
The t test was used to determine a significant
difference between the intake of each nutrient and
the DR/ AI value. The differences between age
groups were assessed using the ANOVA or the
Kruskal-Wallis test, depending on whether or not
data had a normal distribution. Proportions were
compared using the x?2 test. Statistical analyses
were performed with the STATA® software
program, version 15.1.¢ A p value < 0.05 was
considered statistically significant.

Ethical considerations

The research protocol was approved by
the Research Bioethics Committee of Hospital
4 de junio “Dr. Ramoén Carrillo” in the city of
Presidencia Roque Sdenz Pefia, Chaco (Res.
0038/21). Parents or legal guardians signed an
informed consent.

RESULTS
Sociodemographic characteristics

The study included 138 children; of these,
50.7% were males. Most caregivers were the
mothers of these children (98.5%), except for 2,
whose main caregiver was the grandmother.
Mothers’ mean age (standard deviation, SD) was
27.8 years (8.5 years). Children’s mean age (SD)
was 12.9 months (4.4 months). The characteristics
of the sample are presented in Table 1.

Dietary intake

The usual energy and nutrient intake by age
group is described in Tables 2, 3, and 4. The mean
intake of calories, fat, vitamins A, D, and E in the
study subjects at 6 months old was significantly
lower than the DRs/ Als. In the group of children

aged 7-12 months old, the mean intake of iron,
vitamins A, C, D, and E was significantly lower
than the DRs/ Als. In the group of children aged
13-23 months, the mean intake of most nutrients
was significantly lower than the DRs/Als, except
for proteins, vitamin A, vitamin C, thiamin,
riboflavin, niacin, vitamin B12, phosphorus, zinc,
and magnesium (p > 0.05). There were statistically
significant differences among the age groups in
terms of the proportion of children whose mean
intake was below the EAR for iron (p = 0.000),
folates (p = 0.018), and vitamin B12 (p = 0.004);
such inadequate intakes are higher in the 6-month
and 7-12-month old groups.

Percent contributions of macronutrients
to total energy by age group are described in
Figure 1. The mean average energy intake (SD)
in children aged 6-23 months was 768.6 kcal /
day (328.4 kcal/day); carbohydrates, proteins,
and fat accounted for 50.7%, 11.4%, and 37.8% of
calories, respectively. It was noted that the older
the children, the higher the proportion of energy
provided by proteins; however, no significant
differences were observed in the proportion
of calorie intake from carbohydrates and fat in
terms of age. Animal proteins accounted for an
average of 75.5% of protein intake in children
aged 6-23 months; of this, 21% corresponded
to meat/eggs, whereas most proteins (79.0%)
corresponded to dairy.

Complementary feeding practices

It was observed that 70.3% of all children
were currently continuing with breastfeeding. In
46.0% of children, complementary feeding was
introduced at 6 months old, whereas in 28.3%
and 25.7%, it was done before and after 6 months
old, respectively. The median meal frequency was
4 meals a day on the day prior to the interview.
Table 5 shows the level of compliance with
complementary feeding practices.

DISCUSSION

The number of children with inadequate
energy intakes in this study was higher than
the values observed in the ENNyS, the national
reference study, in which 31.7% of children aged
6-23 months had energy intakes below their
needs, a value that increased to 42.4% in the NEA.°
As for proteins, the trend towards consumption
above requirements has also been observed in
other countries.?”?® In our study, all age groups
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TaBLE 1. Sociodemographic characteristics of study participants in Taco Pozo, Chaco, 2019 (n = 138)

Parameters % (n)
Age groups (months)
6 7.3 (10)
7-12 38.4 (53)
13-23 54.3 (75)
Maternal marital status
Single 46.4 (64)
Married 11.6 (16)
Cohabitating 40.6 (56)
Separated / divorced 1.4(2)
Maximum level of maternal education
None 12.4 (17)
Primary education 42.3 (58)
Secondary education 35.8 (49)
Tertiary / university education 9.5 (13)
Maternal occupation
Unemployed 63.2 (86)
Student 14.0 (19)
Employee 12.5(17)
Self-employed 10.3 (14)
Received guidance about complementary feeding
From a family member 10.2 (14)
From a health care provider 24.8 (34)
On their own 5.8 (8)
Did not receive any information 59.1 (81)

TABLE 2. Usual nutrient intake in children aged 6 months and comparison with dietary reference intakes (n = 10)

Mean (95% CI) Median (IQR) % DR/AI % < EAR
DR/AI EAR

Energy (kcal) 682 a 516.7 (373.2-660.2) 519.3 (426.7-617.3) 75.8 70.0
Carbohydrates (g) 60° - 62.6 (42.3-82.9) 59.4 (42.8-76.0) 104.3 -
Proteins (g) 9.1° - 7.8 (5.9-9.8) 7.4 (5.6-9.7) 86.1 -
Fat (g) 316 - 25.1 (18.6-31.5) 27.2(27.3-29.2) 80.9 .
Fiber (g) - - 2.6 (1.2-3.9) 2.3 (1.6-3.5) - -
Vitamin A (ug RAE) 4000 180¢ 96.9 (47.0-146.8) 79.5 (41.3-154.1) 6.4 80.0
Vitamin C (mg) 40P - 32.9 (19.8-45.9) 33.5 (26.7-49.4) 82.1 -
Vitamin D (p.g) 10 - 1.3 (0.0-2.6) 0.6 (0.0-1.8) 5.2 -
Vitamin E (mg) 4b - 1.1 (0.7-1.5) 1.1 (0.8-1.5) 27.6 -
Thiamin (mg) 0.20 ; 0.2 (0.2-0.3) 0.2 (0.1-0.3) 116.0 .
Riboflavin (mg) 0.3° - 0.4 (0.3-0.5) 0.4 (0.3-0.4) 128.3 -
Niacin (mg NE) 2b - 5.1(3.5-6.7) 4.6 (3.7-6.3) 255.1 -
Folates (ug) 65 65¢ 54.9 (24.6-85.3) 43.7 (23.5-104.8) 84.5 70.0
Vitamin B12 (p.g) 0.4 0.32¢ 0.5 (0.4-0.7) 0.4 (0.3-0.8) 128.9 40.0
Sodium (mg) 120° - 150.9 (89.3-212.5) 117.7 (107.9-175.7) 125.7 -
Potassium (mg) 400° - 557.3 (353.0-761.6) 481.7 (406.7-661.1) 139.3 -
Phosphorus (mg) 100° - 183.7 (143.3-224.1) 170.8 (151.9-226.4) 183.7 -
Calcium (mg) 2000 - 237.8 (193.0-282.5) 219.9 (202.1-252.7) 118.9 -
Iron (mg) 0.27° - 1.2 (0.6-1.8) 0.9 (0.7-1.5) 428.1 -
Zinc (mg) 2 - 1.7 (0.9-2.6) 1.6 (0.8-2.3) 86.5 -
Magnesium (mg) 30° 31.5 (18.0-45.1) 29.9 (22.1-42.4) 105.1

DRIs: dietary reference intakes; DR: dietary recommendation; Al: adequate intake; EAR: estimated average requirement; CI:
confidence interval for the mean; IQR: interquartile range; % DR/ Al percentage of average adequacy of mean intake to DR/AL
% < EAR: percentage of cases whose mean intake is below the EAR; RAE: retinol activity equivalent; NE: niacin equivalent.

2 Estimated energy requirement (EER) by age and sex.

b Values corresponding to Al

¢EAR value established by FAO 2001.
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exceeded the current recommendation, which
establishes an intake of 50% of high biological
value protein for children aged 6-12 months and
20-40% for children older than 1 year.”

When complementary feeding is initiated, the
intake of some micronutrients may be insufficient,
increasing the risk for deficiencies.> Vitamin A and
D deficiencies are global health problems, and data
similar to that observed in this study have been
reported for infants in Latin America, Europe,
and Africa.’*® Vitamin E deficiency is rare in
adults, but frequent in children, probably because
they have limited reserves and grow rapidly.** In
relation to iron, the data obtained differ from the
results of the ENNyS, where only 18.9% of children

aged 6-23 months in Argentina had intakes below
the EAR.® Meeting the iron requirements of young
children is critical for an optimal functioning,
including cognition and immunity.® In our study,
just over 50% of the children consumed iron-
rich or iron-fortified foods, so it is necessary to
conduct more in-depth investigations to establish
the factors associated with low intakes and
bioavailability. It is worth taking into account that
this study did not analyze the contributions from
supplements administered routinely that would
ensure the coverage of daily needs, thus avoiding
outliers in nutrient distribution because only
8.2% of interviewed participants consumed such
supplements.

TaBLE 3. Usual nutrient intake in children aged 7—12 months and comparison with dietary reference intakes (n = 53)

DRIs Mean (95% CI) Median (IQR) % DR/AI % < EAR
DR/AI EAR

Energy (kcal) 756 a 708.4 (626.3-790.6) 613.1 (468.8-973.1) 93.7 52.8
Carbohydrates (g) 95b - 90.0 (78.5-101.5) 81.1 (53.7-125.2) 94.8 -
Carbohydrates (% keal) AMDRs: 45-65¢ 50.6 (48.4-52.7) 49.9 (45.4-53.9) - 35.7¢
Proteins (g) 11 1 g/kg 15.7 (13.1-18.3) 12.5(8.8-20.9) 142.8 30.2
Fat (g) 30° - 30.4 (27.2-33.7) 29.3 (25.5-39.8) 101.4 -
Fat (% kcal) AMDRs: 30-40¢ 39.0 (36.3-41.7) 39.7 (34.6-44.4) - 14.3¢
Fiber (g) - - 3.0 (2.5-3.5) 3.1(1.8-4.1) - -
Vitamin A (ug RAE) 500° 4004 211.3 (153.2-269.3) 173.5 (52.4-286.1) 22.6 50.9
Vitamin C (mg) - 30.2 (26.6-33.7) 30.6 (27.4-37.5) 60.3 -
Vitamin D (ug) 10 - 2.3(1.5-3.2) 1.5 (0.2-3.0) 23.4 -
Vitamin E (mg) 5P - 1.9 (1.6-2.2) 2.0 (1.5-2.6) 38.2 -
Thiamin (mg) 0.3° - 0.4 (0.3-0.5) 0.4 (0.2-0.5) 133.0 -
Riboflavin (mg) 0.4° - 0.8 (0.6-1.0) 0.6 (0.3-1.0) 201.4 -
Niacin (mg NE) 4b - 7.5 (6.6-8.4) 7.0 (5.0-9.1) 187.3 -
Folates (ug) 80° 86.4 (70.4-102.4) 81.9 (48.1-126.7) 108.0 32.1
Vitamin B , (ug) 0.5° 0.324 1.4 (0.9-1.8) 1.0 (0.2-1.7) 277.7 3.8
Sodium (mg) 370P - 404.9 (172.4-637.4) 211.8 (107.8-345.9) 109.4 -
Potassium (mg) 700° - 834.3 (702.5-966.1) 731.7 (494.6-1069.4) 119.2 -
Phosphorus (mg) 275Pb - 368.4 (288.0-448.8) 314.9 (174.9-517.1) 134.0 -
Calcium (mg) 260° - 401.2 (317.6-484.8) 361.6 (219.8-491.9) 154.3 -
Iron (mg) 11 6.9 2.5(1.6-3.3) 2.0 (1.2-2.6) 19.3 96.2
Zinc (mg) 3 2.5 2.8(2.3-34) 2.6(1.4-4.1) 94.8 434
Magnesium (mg) 75 - 57.5 (45.7-69.4) 49.2 (28.9-95.7) 76.7 -

DRIs: dietary reference intakes; DR: dietary recommendation; Al: adequate intake; EAR: estimated average requirement;
CI: confidence interval for the mean; IQR: interquartile range; % DR/ Al percentage of average adequacy of mean intake to DR/ATL;
% < EAR: percentage of cases whose mean intake is below the EAR; RAE: retinol activity equivalent; NE: niacin equivalent;

AMDRs: acceptable macronutrient distribution ranges.
* Estimated energy requirement (EER) by age and sex.
® Values corresponding to Al.

< Estimated for children aged 12 months.

4 EAR value established by FAO 2001.

°% < AMDR: determined as intake below the lower limit of AMDR.
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TaBLE 4. Usual nutrient intake in children aged 13-23 months and comparison with dietary reference intakes (n = 75)

DRIs Mean (95% CI) Median (IQR) % DR/AI % < EAR
DR/AI EAR

Energy (kcal) 1092 a 844.7 (766.6-922.8) 819.8 (611.1-1091.9) 77.4 50.7
Carbohydrates (g) 130 100 109.3 (98.3-120.4) 111.9 (69.7-134.7) 84.1 44.0
Carbohydrates (% kcal) AMDRs: 45-65 52.0 (49.6-54.5) 49.4 (45.9-57.0) - 22.7¢
Proteins (g)® 13 0.87 g/kg 21.8 (19.0-24.7) 19.6 (12.8-29.5) 168.1 14.7
Fat (g) - - 33.7 (30.3-37.2) 33.2 (25.4-39.8) - -
Fat (% kcal) AMDRs: 30-40 36.4 (33.9-38.9) 37.9 (30.1-44.6) - 24.0¢
Fiber (g) 19° - 4.1 (3.6-4.6) 4.1 (2.8-5.4) 21.6 -
Vitamin A (ug RAE) 3000 210 340.8 (263.5-418.1) 246.3 (99.5-426.4) 35.4 48.0
Vitamin C (mg) 15 13 36.4 (31.2-41.5) 32.9 (27.4-43.9) 242.4 9.3
Vitamin D (ug) 15 10 4.0 (2.8-5.2) 2.2 (0.7-5.0) 25.2 90.7
Vitamin E (mg) 6 5 2.2 (1.8-2.6) 1.9 (0.9-2.9) 36.6 92.0
Thiamin (mg) 0.5 0.4 0.5 (0.4-0.5) 0.4 (0.3-0.6) 97.2 33.3
Riboflavin (mg) 0.5 0.4 1.0(0.8-1.2) 0.7 (0.5-1.2) 200.1 16.0
Niacin (mg NE) 6 5 10.3 (9.2-11.3) 9.4 (7.0-12.8) 171.0 14.7
Folates (ug) 150 120 119.3 (102.1-136.6) 116.4 (62.7-159.1) 79.5 53.3
Vitamin B , (ug) 0.9 0.7 2.2 (1.7-2.6) 1.5(0.9-2.8) 240.4 17.3
Sodium (mg) 1000° - 460.2 (300.0-620.3) 307.2 (192.9-535.2) 46.0 -
Potassium (mg) 3000° - 1132.4 (970.7-1294.1)  1051.6 (609.7-1529.9) 37.7 -
Phosphorus (mg) 460 380 509.5 (424.1-594.8) 420.8 (238.7-738.9) 110.8 45.3
Calcium (mg) 700 500 501.5 (415.2-587.8) 386.2 (243.6-597.2) 71.6 66.7
Iron (mg) 7 3 3.2(2.4-3.9) 2.6 (1.7-3.9) 452 60.0
Zinc (mg) 3 25 4.0 (3.34.7) 3.6 (1.7-5.6) 133.8 37.3
Magnesium (mg) 80P 65 86.6 (72.5-100.8) 74.4 (39.5-128.5) 108.3 40.0

DRIs: dietary reference intakes; DR: dietary recommendation; Al: adequate intake; EAR: estimated average requirement;
CT: confidence interval for the mean; IQR: interquartile range; % DR/ AT percentage of average adequacy of mean intake to DR/ AL
% < EAR: percentage of cases whose mean intake is below the EAR; RAE: retinol activity equivalent; NE: niacin equivalent;

AMBDRSs: acceptable macronutrient distribution ranges.

* Estimated energy requirement (EER) by age.

® Values corresponding to AL

©% < AMDR: determined as intake below the lower limit of AMDR.

Ficure 1. Energy intake from macronutrients by age group in the population of Taco Pozo, Chaco, 2019
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More than half of the children were shown
to meet a MDD, an indicator of micronutrient
density, and although most of the children
received a MMEF, the prevalence is lower than
that observed in other studies.”* Meal frequency
is an indirect indicator of calorie intake from
complementary foods, which may explain the low
energy adequacy.”” The MAD was slightly lower
than that observed in another study conducted at
a national level, but higher than the findings in
other countries.***% This last indicator provides
a useful way of assessing both the quantity and
quality of young children’s diets, as it considers
multiple dimensions of feeding."

Some of the relevant aspects of this study
are the use of an interview technique that aims
to minimize recall biases and that intakes were
collected twice in a sub-sample to account for
daily intake variation.”"

The limitations of the study include its cross-
sectional nature, which did not allow seasonal
variation in consumption to be taken into account,
and the non-probabilistic sampling without
stratifying by age group for the calculation of the
sample size. Although the optimal method for
this type of study is random sampling to ensure
representativeness and avoid a selection bias, its
design was chosen because of the difficulty of
contacting participants in any other way, given
that the sample was restricted to a population
with low economic resources attending the
public health system; therefore, results should be
assessed in this context. In addition, the planned
sample size was not reached due to the health
emergency situation caused by the coronavirus
disease 2019 (COVID-19). Although caregivers

can be reliable reporters of children’s food intake,
with the 24HR method there may be errors in
respondents’ recall lapses, as well as incorrect
estimation of portion sizes consumed.” However,
to reduce the error of omission, visual models and
household cookware were used to assist in the
estimation of portions.

The study is expected to be extended in
the future to include the possible relationship
between nutritional intakes, feeding practices,
and sociodemographic characteristics, in order
to identify risk factors and propose timely
interventions.

CONCLUSION

This study demonstrated that the intake
of energy and several nutrients is below the
recommendations, including vitamins A, D,
and E, iron, and calcium; however, it showed an
over-adequacy for protein intake among children
older than 6 months. In addition, a remarkable
proportion of cases does not comply with the
indicators for complementary feeding practices.
This indicates that interventions are required to
improve feeding in infants and toddlers in this
town in the NEA. B
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