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SUMMARY
Adequate and balanced import of essential nutrients

is of particular importance for the developing child’s organ-
ism.

The purpose of the present study was to examine the
intake of main macronutrients (proteins, carbohydrates, fats)
from the daily diets of children aged 3 - 15 years.

Material and methods: Subjects of the study were 45
children at the average age of 7 ± 2.73 years. Based on chil-
dren and parents’ data, 24-hour dietary registers were ob-
tained for all studied children. The data on received food
and fluids from the registers were analyzed, and the daily
energy intake values (E%) of proteins, carbohydrates and fats
were derived.

Results: For all studied children, mean values of pro-
tein intake of 15.8 ± 3.5 E%, fat intake of 38.1 ± 7.5 E% and
carbohydrate intake of 49.5 ± 7.31 E% were found.

Conclusion: The study results show that protein and
carbohydrate intake values are consistent with the physi-
ological norms for the age, while the fat intake values are
above the recommended in our young patients.
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INTRODUCTION
Nutrition is a vital life process for the human body.

The intake, disintegration and utilization of food provide
the necessary energy and substances for building up and re-
storing the cells and tissues and realizing and regulating the
vital functions [1]. Adequate nutrition is a key factor for the
normal growth and development in childhood. This age pe-
riod is characterized by increased nutritional and energy
needs due to the high intensity of metabolic processes and
the continuous new tissue formation [3].

The relationship between nutrition and oral health is
scientifically proven [4, 5, 6, 7, 8]. The intake of nutrients
has its effects on the growth and development of orofacial
structures and oral mucosa and can be a major factor for the
occurrence of dental diseases, such as caries, enamel defects,
erosions and periodontal diseases. In addition, impaired func-
tion of oral structures and tooth loss cause pain and discom-

fort while chewing various foods, reduced masticatory abil-
ity and inadequate nutrition [9].

Food has an impact on dental structures by two
mechanisms [8]. After being resorbed, nutrients exert an en-
dogenous effect on teeth prior to their eruption, thus affect-
ing dental germination, organic matrix formation and min-
eralization processes. As a result of unbalanced dietary in-
take, enamel and dentin hypoplasias, fluorosis, reduction of
tooth number, changes in tooth shape and odonoblast dif-
ferentiation, pulp alterations, etc., may occur [16]. Accord-
ing to Alvarez et al. [10] and Psoter et al. [11], chronic mal-
nutrition in early childhood may lead to delayed tooth erup-
tion and exfoliation, and an increased risk of developing car-
ies.

The pre-resorptive action of food takes place after
tooth eruption and is associated with the creation of
cariesogenic or caries-protective oral environment [8]. Ex-
ogenous effects of food on dental structures may cause den-
tal diseases and dental erosions.

It is known [12] that dental disorders, partial or com-
plete tooth loss affect masticatory efficiency, which is the
main reason for limiting the intake of certain foods, the in-
complete initial disintegration of nutrients, development of
digestive system diseases, etc. According to Rusinova and
Yordanova [13], the compromised masticatory function may
lead to malnutrition or obesity in childhood. Joshipura et
al. [14] have found that the reduced number of teeth is a
major factor for inadequate nutrition.

The aim of this pilot study was to study the intake
of main macronutrients (proteins, carbohydrates, fats) from
the daily diets of children aged 3 - 15 years.

MATERIALS AND METHODS
Subjects of the study were 45 children (25 boys and

20 girls) at the average age of 7 ± 2.73 years, who were ad-
mitted at Dental Clinic “Edinstvo”, for orthodontic
counseling (46.7%), treatment of carious defects (15.6%) and
regular prophylactic examination (37.7%). Based on children
and parents’ data, 24-hour dietary registers were obtained,
comprising the consumed food and drinks separated by
hours in 3 main and 2 intermediate meals. For measuring
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the dietary intake, cooking units - teaspoon, tablespoon, tea
cup, water cup, bowl, dish (portion) - were used. The ob-
tained data on food and drink intakes were analyzed with a
program for processing the dietary intake of the Bulgarian
population, proposed by the National Center of Public
Health and Analyzes. Values of the daily protein (energy per-
cent, E%), carbohydrate (E%) and fat (E%) intakes were de-
rived.

The statistical analysis was conducted with a set of
applied programs for epidemiological and clinical study
data analysis - the SPSS for Windows version 22.0.0 - and
included frequency analysis and cross-tabulation of quali-
tative variables; detection of statistically significant corre-
lations (chi-square; Fisher’s exact (two-tail) test; Student’s
t-test).

RESULTS
Protein intake (Å%): In 88.8% of the study subjects,

protein consumption was within the recommended range.
The remaining 11.2% of the children had protein intake
that exceeded the physiological norms of nutrition for the
Bulgarian population (10 - 20%) [3] (Figure 1).

Fig. 1. Protein intake in the study group

For all children, the mean daily fat intake value of
38.1 ± 7.5 E% was registered. In the comparative analysis
with the physiological norms, an increased fat intake of
3.1 E% on the average was found. The difference was sta-
tistically significant (P = 0.031).

There was no statistical correlation between the in-
cidence of carious lesions and the high fat intake
(P = 0.068).

Carbohydrate intake (Å%): While evaluating the
children’s carbohydrate intake and comparing the obtained
values with the physiological norms (45 – 60 E%) [3], we
found that 73.3% of the studied children had normal in-
take corresponding to the energy needs of the body. In
26.7% of the children, the import of carbohydrates was
lower than required. In none of the studied cases, the car-
bohydrate intake was found to be above normal. For all
children, the mean daily carbohydrate intake value of
49.5 ± 7.31% was found (Figure 3).

Fig. 3. Carbohydrate intake in the study group

The mean daily protein intake value of
15.8 ± 3.5 E% was within the recommended range.

Fat intake (Å%): The obtained data show that the
values of fat intake were high in 46.6% of the studied chil-
dren, normal in 42.2%, and in only 11.2% below the rec-
ommended range for the age (25-35 E%) [3] (Figure 2).

Fig. 2. Fat intake in the study group

DISCUSSION
The results obtained for the protein intake are close

to the daily dietary intakes of 7-10-year old children in
European countries, such as England, Italy, Spain, France
and the Czech Republic, reported in some scientific papers
[15, 16]. Protein consumption varied between 11-16% for
the boys and 11-17.8% for the girls.

Unlike protein intake, fat consumption is increasing
globally. Increased consumption of foods, rich in hidden
fats, is also observed in children [17]. The data from this
study show increased intakes of fatty substances by the chil-
dren aged 3 - 10 years (49.5 ± 7.31 E%). This is probably
due to increased consumption of fried potatoes, chips and
fat-rich foods that are cited as favorites by most of the chil-
dren. The reverse proportional dependence between exces-
sive fat intake and reduced physical activity is indicated
as the basic prerequisite for increased body weight and
obesity worldwide [18].

The values of carbohydrate intake support the results
of the foreign and Bulgarian studies so far [2, 15, 20]. The
energy import from carbohydrates was between 40.3% -
 61.6% for the boys and 39 - 60% for the girls. This means
that the total energy produced by the different types of car-
bohydrates (low and high molecular weight) meets the
needs of the body for this age.
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CONCLUSION
The consumption of carbohydrates and proteins in

the studied children is consistent with the physiological
norms. From the carbohydrate group, however, low-molecu-
lar sugars (mono-, disaccharides, i.e. confectionery) were
preferred for consuming by the children in our study, which
is a major risk factor for the development of caries. Accord-
ing to the physiological requirements, about 2/3 of the to-
tal energy, obtained from the carbohydrate intake, should
be provided by high molecular fibers and only 1/3 by sim-
ple sugars [3]. These data draw attention to the need for a
wider, more modern study of carbohydrate intake among
children in different age groups and a well-founded inter-
pretation of the results in relation to the nutritional impact
on both children’s general health and dental status.

This pilot study shows increased fat intake in the
studied children due to the high consumption of foods rich
in hidden fatty substances.

These data are disturbing because it is known that
excessive intake of substances and energy has an adverse

effect on the child’s organism. Excessive nutrition may lead
to obesity, increased number of fat cells, increased risk of
diabetes, atherosclerosis, etc. [19].

Inferences:
The significance of the presented issues emphasizes

on the need to introduce and follow prophylactic programs
for adequate and balanced nutrition in the childcare facili-
ties, which to be accompanied by full-value resources for
parents’ information and motivation with regard to impor-
tant aspects of nutrition in each age group.

Monitoring of the child’s dietary pattern and nutri-
tional habits should be carried out by both the GP and the
dentist. Nutrition studies should be part of the regular pro-
phylactic dental examinations, thus emphasizing the im-
portance of a functionally fit masticatory system as a part
of the digestive system and providing prerequisites for the
prevention of malnutrition due to impaired dental struc-
tures.
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