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Abstract

Macronutrients

Micronutrients

Nutrients are necessary to keep the human alive, but they also play a
• Carbohydrates – There are three classes of carbohydrates:
crucial role in growth of the body. The first 2000 days of life encompass a
sugars, oligosaccharides, and polysaccharides. They provide
critical period for development that serves as the foundation for the
glucose to cells and convert to energy, aide in digestion, and
subsequent stages of life. Nutrients are broken into two major subgroups:
reduce susceptibility to infection. Dietary fiber is an
macronutrients and micronutrients. Both serve different purposes within
important piece in regulating gut function, producing bowel
the body and have required daily intake amounts. Malnutrition, either
movements, and lowering blood cholesterol.
excess or deficient intake, can have detrimental effects on development, • Protein – Protein is comprised of amino acids and peptide
leading to problems later in life. This article will discuss the
bonds that allow for the growth of body tissues. Inadequate
recommended values of macronutrients and micronutrients, how
protein intake during early development reduces brain size,
nutrients are implicated in development, and the consequences of
cell maturation, emotional reactivity, cognitive flexibility,
malnutrition.
and sensitivity to painful stimuli.
• Fats – Fat intake is important in neurologic development,
specifically long-chain polyunsaturated fatty acids.
Neurogenesis, neuronal migration, synaptogenesis, and
• Understand how macronutrients and micronutrients impact growth
neurotransmitters are all impacted by fat intake. The
and development
benefits of fat consumption early in life may not be seen
• Describe the consequences of malnutrition
until 3 to 6 years of life.

Learning Objectives

Key Points
• Malnutrition in the early stages of life is a common complaint seen by
health care providers
• The ability to identify early nutrient deficiencies may prevent long term
consequences
• Prompt supplementation or reduction in malnutrition is important in
building the proper foundation of growth and development

Introduction
The first 2000 days of life are a critical period for growth and
development of the human body. Nutrients play a crucial role in the
formation and functioning of cells, tissues, organs, and organ systems
within the body. Macronutrients and micronutrients are the two
subgroups of nutrition. Failure to meet the recommended daily intake
value of either macronutrients or micronutrients can have a detrimental
effect on growth or development. Nutritional intake can determine
whether the brain develops normally or abnormally. It also contributes to
skeletal growth, and stunting is a good indicator of malnutrition. Early
stunting is associated with less schooling, poor test performance, and low
earnings in adulthood. Proper nutrition starts with education of all
caregivers of the child. Breast milk and formula lack necessary nutrients
at different stages of life which requires proper supplementation to avoid
deficiency.

Recommended Intake
Nutrient

6-11
Months

12-23
Months

2-3
Years

4-5
Years

Protein (g)

11

13

13

19

Carbohydrate (g)

95

130

130

130

Fats (% kcal)

N/A

30-40

30-40 25-35

Calcium (mg)

260

700

700

1000

Iron (mg)

11

7

7

10

Zinc (mg)

3

3

3

5

Vitamin D (IU)

400

600

600

600

Vitamin B12 (mcg)

0.5

0.9

0.9

1.2

Vitamin B6 (mg)

0.3

0.5

0.5

0.6

Folate (mcg DFE)

80

150

150

200

Riboflavin (mg)

0.4

0.5

0.5

0.6

Thiamin (mg)

0.3

0.5

0.5

0.6

Niacin (mg)

4

6

6

8

Vitamin C (mg)

50

15

15

25

Vitamin A (mcg RAE)

500

300

300

400

•• Vitamin
Vitamin B12
B12 –– Vitamin
Vitamin B12
B12 plays
plays an
an intrinsic
intrinsic role
role in
in DNA
DNA synthesis,
synthesis, methylation
methylation
reactions,
reactions, and
and maintenance
maintenance genomic
genomic stability.
stability. ItIt benefits
benefits the
the development
development and
and
myelination
myelination of
of the
the central
central nervous
nervous system.
system. Deficiency
Deficiency can
can result
result in
in delayed
delayed
cognitive
cognitive development,
development, demyelination,
demyelination, brain
brain atrophy,
atrophy, and
and gastrointestinal
gastrointestinal
pathologies.
pathologies.
•• Iron
Iron –– Iron
Iron is
is necessary
necessary for
for the
the anatomic
anatomic development
development of
of the
the frontal
frontal cortex
cortex and
and
basal
basal ganglia
ganglia regions
regions of
of the
the brain.
brain. ItIt is
is vital
vital for
for energy
energy production,
production, oxygen
oxygen
transportation,
transportation, and
and DNA
DNA synthesis.
synthesis. Deficiency
Deficiency in
in infancy
infancy impacts
impacts mental
mental and
and
motor
motor development,
development, while
while deficiency
deficiency in
in toddlers
toddlers impacts
impacts their
their social-emotional
social-emotional
behavior.
behavior.
•• Vitamin
Vitamin BB –– BB vitamins
vitamins assist
assist in
in carbohydrate
carbohydrate metabolism,
metabolism, membrane
membrane structure
structure
and
and function,
function, and
and synapse
synapse formation.
formation. Infants
Infants who
who have
have been
been fed
fed formula
formula without
without
thiamine
thiamine showed
showed impaired
impaired language
language ability
ability by
by the
the age
age of
of 5.
5.
•• Zinc
Zinc –– Zinc
Zinc affects
affects neuron
neuron formation,
formation, migration,
migration, synapse
synapse generation,
generation, and
and
neurotransmitter
neurotransmitter release
release and
and regulation
regulation in
in the
the brain.
brain. Deficiency
Deficiency in
in early
early infancy
infancy
decreases
decreases learning
learning ability,
ability, attention
attention span,
span, memory,
memory, and
and mood.
mood.
•• Iodine
Iodine –– Iodine
Iodine helps
helps regulate
regulate the
the thyroid
thyroid gland,
gland, neurogenesis,
neurogenesis, neuronal
neuronal
migration,
migration, synaptogenesis,
synaptogenesis, myelination,
myelination, axon
axon growth,
growth, and
and dendrite
dendrite growth.
growth.
Myelination
Myelination is
is affected
affected through
through the
the determination
determination of
of the
the number
number of
of glial
glial cells
cells and
and
myelin
myelin sheath
sheath production.
production. Iodine
Iodine deficiency
deficiency has
has shown
shown aa 13.5
13.5 point
point IQ
IQ deficit
deficit
compared
compared to
to iodine
iodine sufficiency.
sufficiency.
•• Vitamin
Vitamin D
D and
and Calcium
Calcium –– Vitamin
Vitamin D
D and
and calcium
calcium contribute
contribute to
to bone
bone growth
growth and
and
mass.
mass. Deficiency
Deficiency causes
causes rickets
rickets and
and osteomalacia.
osteomalacia.

Conclusion
Nutrition of the child starts with education of the parents and other caregivers. It is
imperative that healthcare providers educate parents on the importance of adequate
nutrition in the first few years of life and how to recognize malnutrition. Nutrition
counseling for women of childbearing age, screening for common nutrient deficiencies,
and maintaining healthy maternal body weight can decrease the chances of offspring
being malnourished and deficient in critical nutrients. Breast milk is the main source of
nutrition during the first year of life, but mothers and other caregivers need to understand
that breastmilk is deficient in many nutrients, including divalent metals, after six months
of age. The deficiency may stem from either the mother being deficient, or breastmilk
naturally not providing as much as is required by the infant. Maintaining sufficient
maternal iron and zinc levels during breastfeeding is important to provide the breast
feeder with adequate levels. Both macronutrients and micronutrients play individual roles
in growth and development and providing a balanced diet through the first years of life
can improve brain development, height and weight measurements, nervous system
connections, and muscle strength.
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