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The purpose of the review was to assess global trends in the consumption of nutraceuticals
by children and adolescents. The analysis of modern literature is carried out. It has been shown
that about 30% of children and adolescents in economically developed countries of the world
regularly consume nutraceuticals, there is an increase in the consumption of nutraceuticals with
anabolic properties among adolescent girls. Comparisons with idealized bodies on Instagram
lead to a decrease in self-confidence and an increase in the frequency of dissatisfaction with
one's own body. Accordingly, the demand for protein-containing food supplements is increa-
sing. The highest intake of nutraceuticals in children and adolescents has been reported in the
United States. Among other countries, there is also a high rate of nutraceutical use. The most
frequently consumed nutraceuticals are multivitamin and mineral complexes, while only in 1/5
of cases the consumption of nutraceuticals by children is initiated by a medical specialist, in
other cases, the decision to include nutraceuticals in the diet was made under the influence of
advertising. There is a steady global trend towards increasing the consumption of nutraceuticals
by children and adolescents. In Ukraine, extensive studies on children's consumption of
nutraceuticals have not been conducted. However, these studies were conducted on limited clinical
material and do not reflect the actual prevalence of nutraceutical use in children and adolescents
in Ukraine. This makes it highly relevant to conduct a population-based study in Ukraine to
investigate the role of nutraceuticals in pediatric nutrition.
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The modern history of nutraceuti-
cals began with the discovery of vitamins.
Kazimierz Funk proposed the idea that
various diseases could be treated with nu-
tritional substances, and indeed, signifi-
cant progress was made in the treatment of
avitaminosis through replacement therapy
in the following years [1; 2].

The first commercial dietary supple-
ment can be considered Mastin's Yeast
Vitamon tablets, which started to be sold
in 1916 [1]. The preparation contained vit-
amins A, B, and C, iron, calcium, and Nux
vomica, a homeopathic remedy for indi-
gestion. The label claimed, "This prepara-
tion contains vitamins along with other in-
gredients that are supposed to be useful for
improving appetite, aiding digestion, re-
lieving constipation, clearing the skin, in-
creasing energy, and, as a tonic, assisting
in gaining weight in weakened, exhausted
conditions due to undernutrition™. Doctors
were not satisfied with consumers buying
dietary supplements. "The claims set forth
on the labels as to the therapeutic value of
these preparations are extravagant and
misleading™, a 1922 article in the Journal
of the American Medical Association
stated [1]. However, since then, nutraceu-
ticals have become a significant part of the
modern human diet [3-5]. This is due to
the changing quality of food products and
the reduced content of essential nutrients
in them. The poor purchase dietary sup-
plements because they cannot afford qual-
ity nutrition, and the wealthy do it because
their consumption is part of the image of
prosperity created by advertising [3]. The
global nutraceutical market was hardly af-
fected even by the COVID-19 pandemic,
except for a slight increase in the con-
sumption of vitamins and combination
products with immunotropic effects [4].

The aim of this review was to assess
global trends in the consumption of
nutraceuticals by children and adoles-
cents.

The use of dietary supplements is
widespread among children and adoles-
cents today [4-10]. Approximately one-
third of children and adolescents (aged <19
years) in the United States regularly used
dietary supplements during 2013-2014.
The latest published data from the National
Health and Nutrition Examination Survey
(NHANES) during 2017-2018 were used
to assess the prevalence of supplement use
among children and adolescents in the
United States, including the use of any die-
tary supplements, two or more dietary sup-
plements, and specific types of dietary sup-
plements. Trends in the use of dietary sup-
plements from 2009-2010 to 2017-2018
were calculated. During 2017-2018, 34.0%
of children and adolescents used some
form of dietary supplement in the 30 days
preceding the survey, with no significant
changes since 2009-2010. The use of two
or more dietary supplements increased
from 4.3% in 20092010 to 7.1% in 2017—
2018. Multivitamin-mineral products were
used by 23.8% of children and adolescents,
making them the most commonly used
supplements [6].

All nutraceuticals were classified ac-
cording to the following scheme: 1) multi-
vitamin-mineral products containing more
than three vitamins and more than one
mineral; 2) products containing mainly
calcium with or without other ingredients;
3) products containing mainly omega-3
fatty acids with or without other ingredi-
ents; 4) products containing mainly probi-
otics with or without other ingredients;
5) products containing mainly fiber with or
without other ingredients; 6) products con-
taining mainly melatonin with or without
other ingredients; 7) plant-based products
containing more than one plant ingredient
and no vitamins or minerals; 8) multivita-
mins containing more than two vitamins
without minerals; 9) amino acid products
containing more than one amino acid;
10) other nutritional supplements, classified
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separately, such as individual vitamins
(e.g., vitamin D, vitamin C) and individual
minerals (e.g., iron).

The results are presented for the types
of products most commonly consumed by
children and adolescents, i.e., those with a
prevalence of use greater than 1% [6].

During 20172018, the overall pre-
valence of regular use of dietary supple-
ments among children and adolescents
was 34.0%. The use of dietary supple-
ments was higher among girls (37.3%)
than among boys (30.8%), and the preva-
lence of consumption was highest among
children aged 2-5 years (43.3%), followed
by children aged 6-11 years (37.5%), 12-19
years (29.7%), and under 2 years (21.8%).
The prevalence was higher among non-His-
panic Asians (41.1%) and non-Hispanic
white children and adolescents (39.9%)
compared to non-Hispanic black (20.8%)
and Hispanic (26.9%) children and ado-
lescents. The use of dietary supplements
increased with increasing household in-
come and the level of education of the
household head. The prevalence of using
two or more dietary supplements was 7.1%
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and varied by age, race, language environ-
ment, income, and the level of education of
the household head [6].

Among children aged 12-19 years,
the consumption of any dietary supple-
ments significantly increased linearly from
22.1% in 2009-2010 to 29.7% in 2017-
2018 (Figure) [6]. The use of two or more
dietary supplements also significantly in-
creased from 2009-2010 to 2017-2018
among all children and adolescents (from
4.3% to 7.1%) as well as among children
aged 2-5 years (from 6.8% to 8.3%) and
12-19 years (from 3.2% to 8.5%).

The most commonly used type of
products were multivitamin-mineral com-
plexes (23.8% of children and adolescents)
[6]. The prevalence of using single-ingre-
dient vitamin D (3.6%), single-ingredient
vitamin C (3.0%), probiotics (1.8%), mel-
atonin (1.3%), omega-3 fatty acids (1.3%),
botanical (1.1%), and multivitamin (1.0%)
products reached or exceeded 1.0%. The
use of multivitamin-mineral supplements,
single-ingredient vitamin D, probiotics,
and plant-based products varied depending
on the age group.
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Fig. Age-specific patterns of nutraceutical use among children and adolescents
in the USA (2009-2018).
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During 2017-2018, approximately
one-third of children and adolescents in
the USA regularly consumed nutraceuti-
cals, and the number of supplements used
increased in accordance with the house-
hold income and the level of education of
the household head. This can lead to ex-
ceeding recommended consumption lev-
els, resulting in the risk of hypervitamino-
sis and/or micronutrient deficiencies.

According to various studies in the
USA, only 18% of children and adoles-
cents who take dietary supplements did so
based on the recommendations of health-
care professionals. The American Acade-
my of Pediatrics (AAP) recommends that
infants older than 4 months who are
breastfed receive iron supplements before
the introduction of iron-containing solid
foods and that all exclusively breastfed in-
fants receive vitamin D supplements.
Other circumstances that may require the
use of dietary supplements in children or
adolescents include specific dietary prac-
tices, adolescent pregnancy, and various
chronic medical conditions. However, cur-
rent dietary guidelines emphasize meeting
the needs for essential nutrients primarily
through the consumption of natural food
sources.

Excessive consumption of nutraceu-
ticals and fortified food products by child-
ren and adolescents is also observed in
other economically developed countries
[8-12]. For instance, an Italian study
showed that women, higher-income pa-
rents, and those with higher levels of edu-
cation are more inclined to purchase func-
tional foods for their children. 36% of sur-
veyed Italian parents claimed to regularly
buy vitamin-enriched fruit juices and
other products for their children [8].

In a Swiss study, 60% of preschool-
aged children regularly received dietary
supplements. Vitamins were the second
most popular supplement (17% of chil-
dren under 3 years and 30% of children

over 4 years). Multivitamin-mineral com-
plexes were the most commonly used. Re-
searchers highlighted the importance of
consuming iodized salt and mineral sup-
plements containing adequate iodine. Ho-
wever, only in 20% of cases were nutra-
ceuticals used based on the recommenda-
tion of a specialist, with the majority being
influenced by advertising when deciding to
include nutraceuticals in their diet [9].

A recent study [10] found that 6.8%
of Japanese children regularly use dietary
supplements. Amino acid and protein com-
plexes were the most common, followed
by fish oil, probiotics, and multivitamins.
The authors identified a significant rela-
tionship between supplement use and
sports activities.

Two large German studies, the
DONALD and EsKiMo studies, showed
that, with a few exceptions, the nutrient in-
take of children is generally satisfactory.
However, in about one-third of cases, there
was a relative deficiency of folic acid, vit-
amin D, iron, iodine, and calcium. These
studies revealed that approximately ten
percent of children aged two to 18 in Ger-
many regularly received dietary supple-
ments from their parents or consumed
products enriched with vitamins or minerals
[10]. In contrast to the United States and
Japan, boys in Germany more often used
nutraceuticals, with the frequency of con-
sumption increasing with age. According
to experts at the Coch Institute in Australia,
the frequency of nutraceutical consump-
tion by children is 23.5% in Australia,
33.5% in China, 37.5% in Denmark,
25.5% in the UK, 8.0% in Japan, 28.4% in
Canada, 54.2% in South Korea, and 34.0%
in Poland. In the United States, it ranges
from 36.0% to 45.0%, depending on age [10].

In recent years, there has been an in-
crease in the consumption of nutraceuticals
with anabolic properties among adolescent
girls. Comparisons with idealized bodies
on Instagram lead to decreased self-esteem
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and increased body dissatisfaction [13]. conditions associated with vitamin defi-
Consequently, there is a growing demand ciency.
for protein-rich dietary supplements. However, these studies were con-
In Ukraine, extensive studies on ducted on limited clinical material and do
children's consumption of nutraceuticals not reflect the actual prevalence of
have not been conducted. According to nutraceutical use in children and adoles-
domestic standards for sanitary-epidemio- cents in Ukraine. This makes it highly rel-
logical expertise, dietary supplements for evant to conduct a population-based study
children under 3 years of age should not in Ukraine to investigate the role of nut-
contain identical natural and synthetic raceuticals in pediatric nutrition.
substances, meaning they should only Conclusions
consist of natural components [14]. The 1. Approximately 30% of children
work by Marushko Y.V. shows that nutri- and adolescents in economically develop-
tion does not fully meet the need for vita- ped countries worldwide regularly con-
mins and micronutrients, indicating the sume nutraceuticals.
necessity of additional prescription of vita- 2. The highest level of nutraceutical
min and micronutrient complexes [15]. consumption among children and adoles-
The work by Zelinska N.B. contains prac- cents is recorded in the United States.
tical recommendations for the prevention 3. The most commonly consumed
and treatment of vitamin D deficiency in nutraceuticals are polyvitamin-mineral com-
children of different ages, including in the plexes.
presence of obesity [16]. Berezhny V.V. 4. Only in 1 out of 5 cases, the con-
notes the imbalance in the nutrition of sumption of nutraceuticals by children is
children in Ukraine. According to his initiated by a healthcare professional.
opinion, the significant deficiency of vita- 5. There is a consistent global trend
mins and micronutrients in food products towards increased consumption of nutra-
dictates the need for the use of vitamin- ceuticals by children and adolescents.
mineral complexes to correct pathological Conflict of interest is absent.
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Jomouwvka O.B., Bacmuvanoe P.C., Kooonee €.B., Poycnosa A.M.

3ACTOCYBAHHS HYTPUIEBTHUKIB VY JITEW. CBITOBI TEHJIEHIIII (orasin
Jireparypu)

Mertoro ormsity Oyiia OIiHKA CBITOBUX TEHACHIIN Y CHOKUBaHHI HYTPUIIEBTUKIB TIThbMH
Ta miamiTkamu. [IpoBenenuii ananiz cygacHoi jiteparypu. [lokazano, mo 6mm3eka 30 % niteit
Ta MiITTITKIB B EKOHOMIYHO PO3BUHYTUX KpaiHaX CBITY PEryJIsIpHO CIIOKUBAIOTh HYTPULIEBTHKH,
B1JIMIYa€ThCS 30UIBIICHHS CIIOXKUBAaHHS HYTPHUIIEBTUKIB 3 aHAOOIIYHUMH BJIACTUBOCTSIMH Ce-
pen aiB4ar-miniTKiB. [lopiBHSHHS 3 ieai3oBaHUMU Tiamu B Instagram mpu3BOIUTH 10 3HU-
’KEHHS BIIEBHEHOCT1 y c001 Ta 301IbIIICHHS YaCTOTH HE3a/I0BOJICHOCTI BJIACHUM T1UJIOM . Bisro-
BiJTHO, 3011bIIIY€THCS OMUT HAa MPOTETH-MICTKI Xap4oBi 100aBku. HaliBuiumii piBeHb CIOXKH-
BaHHs HYTPHUIIEBTHKIB JIThbMHU Ta MiIiTkamu 3apeectpoBanuii y CIIA. Cepen iHmUX KpaiHn
TaKOX BIIMIYa€ThCS BUCOKHI MOKA3HUK BXKMBAaHHS HYTPUIIEBTUKIB. HallO1IbII 9acTo CrioKu-
BaHMMH HYTPUIIEBTHKAMHU € TIOJIBITAMIHHO-MiHEpAJIbHI KOMILJIEKCH, PU LIbOMY JuIie B 1/5
BUIAJKIB CMOXUBAaHHS HYHTPHUIIEBTUKIB JIThbMH iHiIIHOBaHE (haxiBIEM-MEIUKOM, B PEIITi
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BUIAJIKaX Ha PIIICHHS PO BKIIOYCHHS y Xap4YyBaHHS HYTPUIIEBTUKA MPUHAMAIIOCS ITiJl BILUIH-
BOM peksiamu. B Ykpaini macmitaOHi JTOCTIDKEHHS CIIOKMBAaHHS JIThbMU HYTPHUIICBTHUKIB HE
npoBoamncs. JlocipKeHHs, BAKOHAHI Ha 0OMEKEHOMY KJIIHIYHOMY MaTepiali, He BiJmoBi1a-
I0Th peajIbHOMY IOITUPEHHIO 3aCTOCYBAaHHS HYTPHUIIEBTUKIB y ITEH Ta MiUTITKIB YKpainu. Lle
pOOUTH TPOBEICHHS B YKpaiHi MOMyJISAIIHHOTO TOCTIKEHHS 00 POJii HyTPUIIEBTHUKIB Y JTU-
TSAYOMY XapuyBaHHI BEIbMU aKTyalIbHUM. ICHy€ CTIHKHI CBITOBUH TPEH.T 10 301IBIICHHS CIIO-
JKUBaHHS HYTPHUIICBTHKIB JITHMH Ta IiJTITKAMH.
Knrouoei cnosa: xapuysanns, oimu ma nioaimxu, 300pos’s, npogiraxmuxa.
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