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ABSTRACT

Diversity in food consumptionis a qualitative measure in food consumption
and illustrates the household access to various types of food and is also an
indicator of the quality of consumed food. The consumption of a variety
of foods is expected to fulfill all the nutrients needed in everyday life,
and is an important factor to determine the nutritional status. Nutritional
problems experienced by children under five years old (toddlers) are the
impact of malnutrition in everyday life of these children. The effect of
nutrient deficiency due to low food variation was shown to cause low
birth weight, under-nutrition, malnutrition, stunting and various other
nutritional problems. So this review aimed to describe the relationship
between dietary diversity and nutritional status in children under five
years old in Indonesia.
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Introduction

A diversity in low quality food is one of the main
causes of malnutrition in developing countries,
especially for protein food sources, fruits, and
vegetables (1). A secondary data analysis in 6
developing countries showed an increase in food
energy availability that is most likely caused by
an increase in vegetable consumption, oils and fats
(2, 3). Several studies reported that the diversity in
low quality diet is associated with the increased
stunting in children (4, 5) and the double burden for
malnutrition, cardiovascular risks (6), dyslipidemia
(7), that the probability of a higher risk of metabolic
syndrome (8). Based on the results conducted in
2018, it was found that the prevalence of toddlers
with malnutrition was 3.9%, 11.5% for very short
and 19.3% for short cases (9).

Indonesia is one country that has a wide variety
of agricultural products that can be used as a food

substitute. The country has also abundant marine
and livestock products as a source of animal proteins.
However, the amount of agricultural and livestock
products is inversely proportional to the nutrient
deficiency number of cases (10). Based on the South
East Asian Nutrition Survey (SEANUTS) study
conducted in 48 cities in Indonesia, the prevalence of
anemia in children under 3 years old was quite high,
around 50-60%. This figure is categorized as heavy
and is a public health problem for children under 3
years old (11). Micronutrient deficiencies can also
occur due to the low intake of food micronutrients.

Increase in diet variation can be a kind of approach
among children to reduce the burden of stunted
growth and chronic malnutrition (12). The variety
of food consists of 16 categories; including sources of
carbohydrates, animal proteins, vegetable proteins,
fats, vitamins, minerals, and fibers. Eating foods is
required to be considered in quantity and types to
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support the body needs (13). Giving the right amount
and quality of food is important to cover the optimal
children’s growth and development. Therefore, there
is a need to investigate the relationship between food
diversity and nutritional status to support children’s
growth, development and to reduce nutritional
problems that were the aims of this study.

Food Diversity

The diversity in food consumption is a qualitative
measure that describes household access to several
kinds of foods and an indicator for the quality of
individual consumed food (14). One of the methods
developed by the Food and Agriculture Organizations
(FAO) to assess the quality of food consumption
at the household level is the Household Dietary
Diversity Score (HDDS) (15). Fulfilling the diversity
of food consumption, apart from being related to the
community health and nutritional status can be an
illustration of achievements in the target indicators
for the Millennium Development Goals (MDGs).
The quality of food for some people still does not
describe a balanced nutrition, and it can lead to an
insufficient nutritional value (16).

Food diversity can be determined from variations
of consumed foods or the sum of consumed
food groups. Dietary Diversity Score (DDS) or
food diversity score is one way to measure food
consumption quality. The DDS method is a simple
method that is easy to conduct, but is effective to
measure the differences in diversity of consumed
foods at the household and individual levels. The level
of diversity in food consumption can be measured
using several methods, including the use of the
Individual Dietary Diversity Instrument (IDDI) by
the Individual Dietary Diversity Score (IDDS) or the
food consumption diversity score at the individual
level (17). Assessment of food consumption is based
on the scores given to each group of consumed
food. The diversity of food consumption is based
on 12 food groups (18), and the level of diversity in
food consumption is grouped into three categories
of low (<3 consumed food groups), moderate (4-5
consumed food groups), and high (>6 consumed food
groups); while a higher score indicates more diverse
consumption by the subject (8).

Children’s Nutritional

Nutritional problems that occur in toddlers
need special attention and as faced at this time,
the problems include under-nutrition and over- or
excess-nutrition situations. Under-nutrition is a
condition where there is a lack of nutrients such
as proteins, carbohydrates, fats, and vitamins that
are needed by the body, while excess nutrition is

a condition in which the body has extra nutrients
from the maximum limits needed by the body
(19). It happens because of a nutrient imbalance.
Malnutrition in the golden age of the first 1000 days
of life can affect not only the physical development,
but also the cognitive development, which impacts
the level of intelligence and dexterity, as well as a
further effect on work productivity (19, 20). Another
impact of malnutrition at this time on health status
is the risk of chronic diseases, like obesity, heart,
and blood vessel diseases, stroke, and diabetes (21).

The population projections in 2018 showed that
30.1% or 79.55 million of the Indonesian population
were children. It means that 1 in 3 residents were
children (22). The golden period is critical which
occurs once in a child’s life, while more than 100
billion brain cells are ready to be stimulated to develop
optimally intelligence (23). This period occurs in the
first 1,000 days of life, from the pregnancy until the
child becomes 2 years old, so this period is a crucial
period that has an impact on the children’s physical
and cognitive development (24). Early growth and
development in children will improve adulthood’s
health to have a better life (25). Children development
in Indonesia needs a get serious attention, as growth
retardation figures are still high including 5-10%
of the general developmental showing that 2 out of
1,000 babies have impaired motor development and
3-6 of 1,000 infants suffer from hearing loss, and 1
out of 100 children experience low intelligence and
speech delays (26, 27).

A total of 171 million children (167 million in
developing countries) were reported to be stunted
in 2010 (28), and if this trend continues, projections
of 127 million children under 5 years old may be
stunted by 2025 (29). According to WHO report, if
the prevalence is 20% or more in children of under
five years old, it can become a public health problem.
The percentage of Indonesian children population
under five years old in 2007-2018 for stunting is still
high (30% dataset) and the health problem must be
overcome (30). Stunting is a malnutrition problem
caused by insufficient nutritional intake for a long
period of time due to feeding without following their
nutritional needs. The causes of stunting are divided
into 2 groups of direct and indirect effects. Direct
stunting is caused due to nutritional problems and by
low nutritional intake and health issues, while these
two factors can also influence each other. The indirect
effect is the availability of food, parenting life styles,
availability of clean drinking water, sanitation, and
health services (31). The state of public nutritional
health is dependent on the level of the quality of
food. Nutritional quality emphasizes food diversity.
The more diverse and the balanced the food is
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consumed, the better the nutritional quality would
be because there is no single type of food to have the
complete and sufficient nutritional content in both
quantity and quality (32). It was shown that there is a
relationship between food consumption diversity and
the nutritional status of Tinggi badan/umur (TB/U) =
Height/Age (H/A) in children aged 6-23 months (33).

The results of Basic Health Research (Riskesdas)
regarding the short posture in toddlers in Indonesia
showed a prevalence of 37.2% in 2013 that decreased
to 30.8% in 2018. Even though, there was a decrease
of 6.4% within 5 years, the prevalence in 2018 was
still very high (34). Prevention of short stature
toddlers in Indonesia is still high and the health
problem must be overcome (35, 36). Based on the
nutritional adequacy rate (RDA), the adequacy rate
of children aged 0-24 months old was demonstrated
in Tables 1 and 2 illustrates adequacy rate of vitamins
for children aged 0-24 months. Regarding mineral
adequacy rate in children aged 0-24 months, the
findings were presented in Table 3.

Scheme of Child Dietary Diversity
The factors causing malnutrition are the

imbalance of nutrients in foods and the infection.
The indirect causes are food security, child care
models, and health services. These factors are also
correlated to the level of education, family knowledge
and skills; as well as the level of family income
(38). The nutritional adequacy factor of children is
influenced by the adequacy of food consumption,
while the children tend to be more active in choosing
their favorite foods. Food consumption patterns
in children have changed from traditional food to
Western food patterns which are generally unhealthy
as they have low nutritional content and are high in
calories and fat (39).

Diet plan is important as it can affect children’s
growth and physical development (40). A good diet
has an impact on a good nutritional status so that it
can result in a good or an optimal development (41).
Diet by selection of snacks can affect the nutritional
quality of children too. The child’s diet is also
influenced by the parents’ knowledge on nutritional
fulfillment, so that good parental knowledge would
create good habits of diet and would avoid nutritional
deficiency in children (42). School-age children often
experience a decrease in appetite, so there is no

Table 1: Adequacy rate of macro-nutrients in children aged 0-24 months.

Age group Weight Height Energy Protein Fat (g) Carbohydrate Fiber Water
(Years) (kg) (cm)  (keal) (g) Total Omega3 Omega 6 (g) (2 (mL)
1-3 13 92 1350 20 45 0.7 7 215 19 1150
4-6 19 113 1400 35 50 0.9 10 220 20 1450

Nutritional Adequacy Rate, 2019 (37).

Table 2: Adequacy rate of vitamins for children aged 0-24 months.

Age Vit. Vit.D Vit. E Vit. K Vit. Vit. Vit. Vit. Vit. Folate Vit. Biotin Choline Vit. C

group A (mcg) (mcg) (mcg) Bl B2 B3 BS B6 (mcg) BI2 (mcg) (mg) (mg)
(RE) (mg) (mg) (mg) (mg) (mg) (meg)

0-5 375 10 4 5 02 03 2 1.7 0.1 80 0.4 5 125 40

months

6-11 400 10 5 10 03 04 4 1.8 03 80 1.5 6 150 50

months

13 400 15 6 15 05 05 6 20 0.5 160 1.5 8 200 40

years

4-6 450 15 7 20 06 06 8 30 0.6 200 1.5 12 250 45

years

Nutritional Adequacy Rate, 2019 (37). Vit: Vitamin.

Table 3: Mineral adequacy rate for children aged 0-24 months.

Age group Ca P Mg Fe I Zn Se Mn F Cr K Na (I Cu
(mg) (mg) (mg) (mg) (mcg) (mg) (meg) (mg) (mg) (meg) (mg) (mg) (mg) (meg)
0-5months 200 100 30 03 90 L1 7 0.003 001 02 400 120 180 200
6-11 months 270 275 55 11 120 3 10 07 05 6 700 370 570 220
1-3 years 650 460 65 7 90 3 18 12 07 14 2600 800 1200 340

4-6 years 1000 500 95 10 120 5 21 1.5 1.0 16 2700 900 1300 440
Nutritional Adequacy Rate, 2019 (37). Ca: Calcium, P: Phosphorus, Mg: Magnesium, Fe: Iron, I: Iodine, Zn: Zinc, Se:
Selenium, Mn: Manganese, F: Fluoride, Cr: Chromium, K: Potassium, Na: Sodium, CI: Chlorine, Cu: Copper.
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balance between nutrient intake needed by the body
(43). The diet of children in the era of globalization
has led to a fast-food and it is necessary to know
that fast foods contain a lot of calories and causes
children to become obese so that current nutritional
problems become doubled as under-nutrition and
over-nutrition (44, 45). In an effort to meet nutritional
needs and to optimize physical development,
nutritional knowledge is important in parents to help
them implement a good diet (46).

Food diversity is influenced by two factors;
including the internal and external ones. Internal
factors are influenced by food diversity; income,
nutritional knowledge, culture, religion, and
preferences. External factors are affected by
production, availability, and distribution (47) of small
meals (48). The study conducted on children aged 24-
59 months in 33 provinces in Indonesia, it was found
that the children’s food consumption under five years
old with normal nutritional status was more diverse
than those of children under five years old with
short nutritional status. They had energy and protein
deficits. Another study revealed that children with
short nutritional status had a deficit of micronutrients
such as iron (Fe), calcium (Ca), and zinc (Zn) which
are needed for children’s growth, while the problem
of stunting was one indicator of micro-nutrient
deficiency (16). These results are reinforced by the
results of the study in other regions with similar
findings such as the studies in Nganjuk, Surabaya,
Banten, and Pekanbaru that found children who were
not stunted had higher food diversity than stunted
children. However, they are still in the low category.
The more diversity of consumed foods, the better the
nutritional status would be (49-52).

Examples of Nutritional Problems in Children on
Low Food Diversity

Nutritional problems experienced by toddlers are
the impact of malnutrition in their life cycle and
it is important to pay attention to the adequacy of
received nutrients. Low birth weight and birth length
are the risk factors for nutritional problems including
stunting, and being under five years old with history
of low birth weight (53). In line with the research of
Ni'mabh et al. (2015), there is a relationship between
birth weight and the incidence of stunting (54). Birth
length is another risk factor for stunting, which is
16.43 times greater than being toddlers with normal
birth length (55). Low exclusive breastfeeding is one
of the causes of nutritional problems in children under
five years old, both in rural and urban areas. There is
no significant relationship between breastfeeding up
to 2 years old for occurrence of nutritional problems.
However, complementary feeding of breast milk

is not optimal for the toddlers (56, 57). Adequate
nutrition is required for growth to achieve optimal
growth and development in all life cycles.

Diversity and quantity of food are related to
nutritional status, especially indicators that reflect
acute nutritional problems, so that this indicator can
be used as an alternative predictor of malnutrition
(58). A study conducted on 82 subjects aged 6-24
months showed that 74.5% of children with stunting
status had consumed low food diversity. The
subjects were rarely given animal or vegetable side
dishes as well as fruits and vegetables (49). This
situation can cause children to lack an intake of fat,
proteins, vitamins, and minerals. The nutritional
problems experienced by children under five years
old, including stunting, are mostly caused by a
lack of energy intake, macro-nutrients, and zinc.
These results demonstrated a significant relationship
between energy intake, macro-nutrients, and zinc
with the incidence of stunting in children under five
years old (59).

Furthermore, the study conducted by Farrapti
(2019) on 49 toddlers in the Jatinangor sub-district
showed that toddlers with normal growth were
82%, with over nutrition as 6%, at risk of over
nutrition were 4%, with malnutrition as 4%, very
poor nutrition as 2%, and with obesity as 2%.
Based on the study using the Developmental Pre-
Screening Questionnaire (KPSP), it was found that
the development of children under five years old was
81.6% appropriate, 12.2% were doubtful, and 6.12%
had deviations. So the toddlers had malnutrition
with doubtful developmental and deviation so that
further early detection and provision of appropriate
nutrition are needed to support the growth status and
to minimize the incidence of larger deviations (60).

Conclusion

Food is consumed not only in terms of quantity,
but also for quality, while food quality is often
influenced by the type and diversity too. Various
foods are important for children under five years old
to support their optimal growth and development to
improve the quality of life of this young generation.
The food variations are closely related to the
adequacy and completeness of the macro- and
micro-nutrients. So the more variation in consumed
foods, the more complete would be the nutrients
intake. Nutritional deficiency and imbalance in
toddlers can result in decreased nutritional status,
state of stunting, and various nutritional problems.
Therefore, It is essential to do more in-depth
researches or studies to clarify which nutrients are
crucial and have the most influence on nutritional
status, growth, and development.
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