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— ABSTRACT —

Nutrition epitomizes the whole range of physiological processes of absorbtion and decomposition of food in the
body, as required for growth and development. The debates on the feeding trends are topical, a large number
of scientific boards and international committees fully concentrate on the impact of correct feeding on growth
and harmonious development, starting even from intrauterine life.

The progressive introduction of half solid and solid food in the infant’s diet after 4-6 months, gradually replacing
the milk meals previously administered is known as diversified (complementary) feeding. The latest recommen-
dations of the ESPGHAN Committee (European Society for Pediatric Gastroenterology, Hepatology and Nutri-
tion) regarding the moment of switching from an exclusively milk diet to a diet which includes other foods is in-
cluded in the period of time between week 17 and 26.

The compliance and the collaboration of the family with the doctors are of paramount importance. Considering
the present day open access to a lot of information, sometimes without any scientific basis, we believe it is op-
portune to review briefly the main aspects of the complementary feeding according to the recommendations in
the field.

L Keywords: complementary feeding, infant, diversification principles, complementary food —

Nutrition is the science of feeding and its inter-
connection with health, representing the total num-
ber of physiological processes of food absorbtion
and decomposing in the human body, processes re-
quired for development and growth (1). The grow-
ing needs vary by age (the bigger the needs, the
smaller the child), the child’s health state and indi-
vidual characteristics. The total energetic intake
grows smaller with age (2).

A hyperglucidic diet and/or hyperlipidic one for
the infant stimulates lipogenesis, leading to the hy-
pertrophy = hyperplasia of the fat cells, the result
being obesity in early childhood (3); a hypocaloric
diet leads to malnutrition.

“The dietary equilibrium” represents the opti-
mum ratio in diet principles:

* P:L:G = 1:2:4 — in newborn and infant;

* P:L:G =1:1,2:3,5 — in 1-3 year-old children.

Ensuring a proper diet during the first 2 years of
life is the major element in organogenesis, for the
development of the immune and the nervous sys-

tem. The deficitary growth is associated to low in-
tellectual and cognitive performance and a defici-
tary immune system (4).

The general recommendations according to
WHO (World Health Organization) for a proper nu-
trition for infants and small children mention that:

» breastfeeding should start as early as possi-
ble, one hour after birth;

» the infant should be fed exclusively on breast
milk during the first 6 months of life;

* complementary feeding should start at 6
months, while breastfeeding should be kept
at least for 2 years.

The process of gradual introduction of half-solid
and solid foods in the infant diet after the age of 4
- 6 months, thus replacing little by little milk meals
is known as the process of complementary feeding.

A proper complementary feeding requires:
choosing the right moment; being adequate; safety
conditions; an adequate feeding technique (5).
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The moment when complementary feeding is
introduced depends on the child’s age, the previous
diet and nutrition status. There have been known
important debates referring to the optimum mo-
ment of complementary feeding, discussing the ad-
vantages/disadvantages of early complementary
feeding (at ~ 3 months) (6,7).

A recent study concentrates on the analysis of
feeding trends for infants younger than one year in
Rio de Janeiro, Brazil, during 1998-2008. The con-
clusion is that generally speaking, the tendency is
to disregard the norms of complementary feeding
(8). The latest recommendations of the ESPGHAN
committee on the introduction of solid and half-
solid foods support the age period between week
17 and 26 (9).

From the physiological point of view, the renal
function as well as the digestion enter the growing-
up process after 4 months, so that the infant will
tolerate other types of food, apart from the milk he/
she had been fed on until that age (10).

The principles of complementary feeding:

1. introduce a new type of food only when the

infant is healthy;

2. the choice of the first complementary food is
made depending on the development traits of
each infant;

3. the new food will be gradually introduced —
20-30 g/day for a meal of milk, until the meal
is totally replaced by the new food;

4. there will be introduced only one type of
food every week — at the same meal;

5. in case of digestion disorders (vomiting and/
or diarrhea) the complementary feeding is in-
terrupted and started again in a few days, af-
ter the gastrointestinal transit is back to nor-
mal;

6. the caloric value of the newly introduced
food (lunch) should be higher than that of the
food taken out;

7. the number of meals given in a day in com-
plementary feeding should be established ac-
cording to age, feeling hungry or full and the
infant’s weight (11).

We should note: the best criterion of success in
complementary feeding for an infant is following
the growth and development lines.

The child will not be forced to eat the whole
portion (there is a risk of anorexia in “opposition”)
(12). Giving one food which is received with plea-
sure for all meals disturbs the nutritional equilibri-
um of the infant. Hydrating between meals is done
with unsweetened liquids (tea, boiled and cooled
water).

We should take into account that for the infant
which receives complementary food, the necessary
of liquids is covered by the newly introduced foods
if they include soup, vegetables, fruit, yoghurt.
There may be given water by spoon-feeding or in
small cups after the meal or in between the meals,
in appropriate quantities. It is not recommended to
give water in bottles. There have been a lot of con-
troversies lately related to the type of water to be
given to infants and the consumption of bottled wa-
ter has been widely encouraged (13).

For the infant exclusively breast-fed and for the
infant bottle-fed on different milk formulas, it is re-
commended to start the complementary feeding af-
ter the age of 6 months (14). For the infant bott-
le-fed on conventional powdered milk/cow milk, it
is recommended to start the complementary fee-
ding after the age of 4-4 ' months (from the 5%
month of life) (15).

Complementary feeding has an important influ-
ence on educating the feeding preferences as well
as taste for later in life. Children have a genetic pre-
disposition towards salty and sweet foods and to-
wards rejecting sour and bitter foods (16).

The table below (Table 1) presents a model of
complementary feeding and gradually introducing
foods and it can be applied to both the exclusively
breast-fed infant and combined or bottle-fed infant.

TABLE 1. Ways of introducing foods according to age (11)

AGE FOOD

After 4-4 %> months | gluten-free cereals, fruit puree,
(from the 5" month): | vegetable soup/vegetable puree
After 5-6 months boiled and well-blended beef/chicken
(starting with the 6™ | (20-30 g/day), homemade cottage
month): cheese/cottage cheese, egg yolk
After 6 months: cereals with gluten

After 6-7 months: Chicken liver (in alternation with egg
yolk and white meat), plain yoghurt
After 7-8 months: Cream, polenta

After 10 (12) months: | Fish, meatballs

The main foods used in complementary feeding

Cereals are introduced in the infant’s diet at
around 4-6 months. They are recommended instead
of the traditional flour from biscuits or farina or rice
flower as in comparison to them, they are enriched
with vitamins, minerals, dietary fibers. Cereals are
prepared instant and can be combined with fruit pu-
ree/cottage cheese/youghurt for the infants with low-
er weight and those predisposed to malnutrition (2).

We witness nowadays a degree of uncertainty as
regards when, how and under what form gluten
should be introduced. For years, the ESPGHAN
recommendations have been to avoid introducing it
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earlier than 4 months still, it shouldn’t be intro-
duced later than 7 months as well as in a gradual
manner, in parallel with breastfeeding. Two inde-
pendent studies published in New England Journal
of Medicine in Octomber 2014, reached the conclu-
sion that the age to introduce gluten does not change
the risk of developing Celiac disease and that
breastfeeding at any age does not give protection
against this disease. In this context, a group of ex-
perts considered it would be purposeful to present a
document proving consensus regarding the intro-
duction of gluten in the diet (17).

Some food producers have introduced probiot-
ics in the products for infants as clinical studies
have proven that they strengthen the natural defen-
sive mechanisms and protect the infant from diges-
tive infections (18) (19).

Fruits and vegetables have a low intake of pro-
teins, lipids and variable intake of glucids, but they
are rich in minerals, calcium, phosphate, potassium
and iron, in combinations which are easily absorbed
by the body. The intake of cellulose might irritate
the infant’s digestive tract, hence at first it is intro-
duced as juice, then as puree/soup/compote. It is
also advisable that caution should be taken when
giving fruits with allergy potential (raspberry/
strawberry/wild strawberry/kiwi) as they are not
recommended before 1 year old.

Vitamins are nutrition factors and are also es-
sential co-factors in a variety of metabolism ways
and necessary quantity of vitamins changes from
one age to another or due to the presence of certain
illnesses. Most vitamins can be synthesized by the
body, that is why the diet should be balanced and
offer the infant the necessary quantity of vitamins.
There are two exceptional situations: vitamin D
during the first two years and vitamin K (20).

When the daily diet is established, we should
also take into account that minerals are not renewed
in the human body that is why they should be taken
from the diet (13).

The vegetarian, lacto-vegetarian and raw-vegan
diets are not recommended for infants and small
children as they do not provide the necessary intake
of proteins — essential aminoacids and iron, which
are indispensable for an optimum development of a
body with special needs for development and grow-
ing. That is why it is highly imperative that the diet
contain a minimum of 500 ml of human milk or a
milk formula and/or diary products (16).

Meat is given after 5-6 months, 20-30 g/day, in-
cluded in soup/vegetable puree. Chicken/turkey/
beef is recommended, boiled and well-blended.
Minced meat as meatballs is introduced after 10-12

months. It has been noticed that foods with a low
intake of proteins of high biological value leads to
nutritional disequilibrium (21).

Another source of proteins and iron is egg yolk
and this will be given to the infant after 5-6 months,
2-3 times/week, combined with soup or vegetable
puree; the egg white will be introduced after 1 year,
as it is a strong allergen. Chicken/cow liver, boiled
and blended, is given after 6-7 months, in a quan-
tity of 20-30 g/day, in soup/vegetable puree, when
the infant is not fed on egg yolk or meat. White
fish, boiled, is recommended for the infant diet af-
ter 10-12 months, as it is a potential allergen.

Diary products will be given as low fat cottage
cheese or yoghurt. It is not recommended to over-
use fruit yoghurt from the supermarket, as it con-
tains a lot of sugar and it favours obesity and ap-
petite for sweet food. Yoghurt is recommended
after 6-7 months, combined with cereals or fruit
puree. Cottage cheese is added in complementary
feeding after 5-6 months and in hyperprotein diets
recommended for dystrophic infants. Traditional
Romanian cow cheese (not salty) is given after 8-9
months, in combination with polenta/pasta (as pud-
ding) and fermented cheese after 1 year.

Oil made of corn/olive/sun flower/soy/sesame,
rich in unsaturated fat is added to the vegetable pu-
ree after 5-6 months (1 tea-spoon/day) with the
purpose of increasing the caloric value of the lunch.
Butter is rich in saturated fat and cholesterol which
gives a predisposition to atheromatosis (the first
changes in the veins appear during childhood), that
is why it is not recommended to overuse it.

Biscuits can be given after 6 months, powdered,
added in fruit puree. White bread is introduced af-
ter 8 months if chewing is possible. Pasta (noo-
dles/vermicelli) are used starting with 8 months,
boiled in soup.

Honey will be introduced in the diet after 1 year,
due to the risk of Clostridium botulinum infection
(22), or earlier if the product is treated at high tem-
perature or pressure, so as to neutralize germs and
also due to the fact it is a potential allergen.

Industrial products can be a good alternative for
the meals made of vegetables or fruit. The control
over temperature and preparation time, pasteuriza-
tion and sterilization eliminate the pathogenic mi-
croorganisms which might contaminate the food but
they maintain the nutritional value (23).

Practically, an infant on complementary feeding
might be given 5 meals (m) x 200 ml or 6 m x 160
(170) ml. They will be distributed as follows:

* 1 m x 200-250 ml human milk/milk formula

+ cereals
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* 1 m x fuit puree (apple/peach/apricot) with

cottage cheese/cereals

* 1 m x vegetable puree with meat/egg yolk/

liver

* 1 m x yoghurt/cottage cheese and cereals

* 1 mx 200-250 ml human milk/ milk formula

+ cereals.

Making the change from the exclusively milk
diet to the complementary one and spoon feeding
requires new behavior situations and habits to
which both the mother and the child should adapt.
An important aspect is given by the neuromuscular
development; at the same time, there are noticed
coordinated movements of the lips and the tongue
for eating. The new foods will be blended until the
first teeth come out, then they will be mashed. After
9 months, the baby takes the food with the hands or
uses a spoon with both hands. The liquids and half-
solid foods are best given in cups. After 6-9 months
the infant can and it is actually recommended to
have one meal per day together with the family.

Some important special situations appear in the
case of complementary feeding for premature ba-
bies and in these cases there should be taken into
account the corrected age as well as in the case of
infants with a family history of atopy. Complemen-
tary feeding for the infants with family atopy is a
widely studied topic whereas the pathology of the
allergenic type is in a constant dynamic, consider-
ing the use of industrial food on a large scale, to the
detriment of ecological food (24-26).

CONCLUSIONS

Complementary feeding is an important stage in
the life of the infant and of the family, having a
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