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ABSTRACT. Aim. Study of iodine supply in different segments of the population throughout Ukraine, estab-
lishment of the morbidity level caused by iodine deficiency, analysis of preventive measures and their effec-
tiveness and development of adequate ways of mass, group and individual prophylaxis of iodine deficiency in
the body, which will reduce morbidity in areas of endemic iodine deficiency.

The article considers the most important results of long-term epidemiological studies of iodine supply in differ-
ent categories of the population of almost all regions of Ukraine. Significant volume of work was performed with
the support of the Ministry of Healthcare of Ukraine, UNICEF Ukrainian office, and the CDC in Atlanta (USA),
which for more than 19 years has provided external quality control of the study of iodine status of the population
of Ukraine. The data on iodine content in food and biological fluids of the population affected by the Chernobyl!
accident are given and the dependence of the irradiation dose of the thyroid on the body supply with stable
iodine and on the optimization of the latter after the adoption of the State Programme for lodine Deficiency
Prevention for 2002-2005 is shown. The effectiveness of mass iodine prophylaxis by using universally iodized
table salt is emphasized. The article presents data on suggested and implemented ways of mass, group and
individual iodine prophylaxis, studies of their effectiveness and shows the positive dynamics of changes in pro-
viding the population with dietary iodine. The need for constant consumption of food products with sufficient
iodine content, including iodized salt, is proven. Significant changes in the prevalence and incidence of thyroid
pathology, socio-ecological and medical benefits of prevention of iodine-dependent disorders are described.
The article was prepared as a scientific information material for family doctors, endocrinologists, obstetricians
and gynaecologists, hygienists, the public, the Ministry of Healthcare of Ukraine in connection with the need
for a legislative solution to the prevention of iodine-dependent disorders in Ukraine.

Materials and Methods. To study the problem and assess the state of iodine deficiency in Ukraine the criteria
recommended by the WHO and the United Nations Children’s Fund (UNICEF) were applied for the first time, a
method for determining the iodine content in the body was developed and implemented, which allowed to join
the international “Equip” system of iodine supply control in the world and in Ukraine. This made it possible to
move from indirect to direct methods of determining the intake of iodine in the body.

Conclusions. A detailed study of iodine supply in different segments of the population of Ukraine proved the
negative effects of iodine deficiency on health; in particular, it was found that the overall decrease in produc-
tivity of the generation of children in iodine deficiency populations is 5%.

Measures to eliminate iodine-dependent disorder among the population of Ukraine have been developed and
implemented.

The development and production of iodized food salt, adequate to the needs of the population, has been car-
ried out.

The result of these measures, developed and implemented to eliminate iodine-dependent disorders and to
improve the nation’s intelligence, is, according to the official data, the improvement of iodine supply of the
population, significant reduction in the number of thyroid disorders, especially among those affected with '3},
which, even just because of this indicator, has significant social-economic effect.
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Introduction. lodine deficiencyinhuman body among them are the abnormalities of the central
is familiar to many countries around the world. nervous system (CNS), which affect the level of
This global problem affects all segments of the intellectual and physical development of children
population, and its consequence is iodine defi- and the nation, living in areas of endemic iodine
ciency disorders (IDDs). The most notable deficiency, as a whole. In general, more than 2
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billion people on the Earth live in the IDD risk
zone, as well as residents of all of Ukraine.
Residents of radioactively contaminated by
Chernobyl accident areas are of particular con-
cern. Disorders caused by iodine deficiency, in
addition to goitre, include hypothyroidism, infer-
tility, miscarriages, stillbirth, congenital anom-
alies, increased perinatal and infant mortality,
cretinism, and retarded physical and mental
development, mental disorders in children and
adults, decrease in work capacity, hypersensitiv-
ity to ionizing radiation [1-7].

As acknowledged by the experts of the World
Health Organization (WHO), iodine deficiency
disorders and their elimination are among the
priorities of modern medicine [8]. Elimination of
disorders associated with deficiency of iodine,
vitamin A, heme iron in the body, according to
WHO experts, is more important than such an
achievement as the elimination of smallpox. With
a significant iodine deficiency in the body, there
are pronounced forms of goitre in almost all res-
idents of the endemic area [9-12]. At the same
time, there is a significant prevalence of cases of
intellectual impairment, up to its extreme mani-
festation — cretinism. These disorders have for
some time been considered signs of iodine defi-
ciency [13-16]. However, insufficient intake,
assimilation, intrafollicular transport and organi-
fication of iodide are the main causes not only of
endemic goitre, but also of hypothyroidism, spo-
radic forms of nodular and diffuse goitre, where
intrathoroidal iodine deficiency is an indepen-
dent factor in the proliferation of the thyrocytes.
It also facilitates the increase in the number of
poorly differentiated thyroid carcinoma cases.
Inadequate iodine prophylaxis can cause
autoimmune thyroiditis and iodine-induced thy-
rotoxicosis [17].

Equally important is the assessment of (iodine
deficiency) endemic psychomotor disorders.
Average indicators of mental development in
regions with severe iodine deficiency in soil and
drinking water are 15-20% lower than in iodine
non-endemic regions. lodine deficiency in adults
results in weakened immunity, impaired memory
and decrease in work capacity. All these disor-
ders are caused by a decrease in the functional
activity of the thyroid gland resulting from iodine
deficiency in the human diet. The urgency of the
problem is determined by the prevalence of
pathology caused by iodine deficiency and a
clear delineation of its development.

In 1990, the UN summit took a decision to
coordinate the actions of member states govern-
ments to eliminate iodine deficiency among the
population of all countries. These tasks have
been taken up by the WHO, the UN Children’s
Fund UNICEF, the International Council for the
Control of lodine Deficiency Disorders (ICCIDD),
and a number of other international charities,
including the Kiwanis Foundation, which focus on
the elimination of iodine deficiency disorders.

In some countries precautionary measures to
eliminate iodine deficiency in the body and, as a
consequence, to prevent iodine deficiency disor-
ders have been introduced at the state level. The
main coordinators of these programmes are the
relevant national committees, coordinating
councils, the WHO, UNICEF, ICCIDD. Nowadays
such programmes operate in 118 countries, the
positive consequence of which is the elimination,
in most of them, of iodine deficiency [18-22].

Aim. Study of iodine supply in different seg-
ments of the population throughout Ukraine,
establishment of the morbidity level caused by
iodine deficiency, analysis of preventive mea-
sures and their effectiveness and development
of adequate ways of mass, group and individual
prophylaxis of iodine deficiency in the body,
which will reduce morbidity in areas of endemic
iodine deficiency.

Materials and Methods. To study the prob-
lem and assess the state of iodine deficiency in
Ukraine the criteria recommended by the WHO
and the United Nations Children’s Fund
(UNICEF) were applied for the first time (Table 1)
[23], a method for determining the iodine con-
tent in the body was developed and implement-
ed, which allowed to join the international “Equip”
system of iodine supply control in the world and
in Ukraine. This made it possible to move from
indirect to direct methods of determining the
intake of iodine in the body.

The study of iodine supply of the population of
Ukraine was carried out in accordance with mod-
ern criteria and methods within the Ukrainian-
Belarusian-Russian WHO project according to
the general approved protocol and research
scheme [24]. The choice of settlements to be
studied was in most cases determined by the
WHO protocol and performed for both the areas
contaminated by radioactive releases during the
Chernobyl accident and other regions of
Ukraine. Examined by expedition teams which
included epidemiologists, paediatric endocrinol-
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Table 1
Criteria for the severity of iodine deficiency (WHO)
_ Reference Degree of severity
Indicators population
Light Moderate Severe
Median urinary iodine Children 50 - 99 20 - 49 > 20
concentration, pg/I
The incidence of goitre, accord-
ing to palpation and ultrasound Children 5-19.5 20-29.9 > 30
data
Blood serum thyroglobulin Children and
median, ng/l adults 10-19.9 20 - 39.9 > 40
The frequency of TSH
in blood > 5 mIU/L New-borns 3-19.9 20-39.9 > 40
at neonatal screening,%

ogists, ultrasound diagnostics specialists and
laboratory diagnostics specialists. The results of
these studies are represented in many publica-
tions [2, 7, 25 - 30]. In total, more than 20,000
children were examined. A significant number of
studies of iodine supply of the population have
been performed in the regions affected by the
Chernobyl accident as a part of the Ukrainian-
Belarusian-American project [31 - 34]. Within the
framework of this project, a cohort of children
with irradiated thyroid was formed in the affected
areas for long-term follow-up. In total, the
Ukrainian cohort included 13,243 people who
were between 0 and 18 years old at the time of
the 1986 Chernobyl accident. The survey was
conducted in four cycles, according to a protocol
agreed by the institutions of Ukraine and the
United States. During the first cycle (1998 -
2000) urine samples of 11 926 persons were
studied, during the second (2001 - 2003) - 11
997, in the third (2003 - 2005) - 10 868, in the
fourth (2005 - 2007) - 8 083.

lodine supply of new-borns was determined by
the level of thyroid-stimulating hormone (TSH) in
the serum on the 3rd - 5th day of birth in full-
term, and on the 7th - 14th day in premature
infants, with the application of the immunoen-
zyme method, and “IMMUNOTECH TSH IRMA”
test system, in accordance with the WHO recom-
mendation [23]. To determine the situation with
iodine supply of the population of Ukraine and
the effectiveness of iodine prophylaxis national
studies of iodine supply in 30 clusters throughout
Ukraine were performed in accordance with the
CDC agreed protocol and the corresponding
scheme [35, 36].

Long-term the effects of the increase in con-
sumption of iodized salt by the population were
studied by analysing the incidence of diffuse and
nodular goitre in the population of Ukraine [37]
for the period from 2002 to 2016. For each indi-
cator, the average standard error was calculated
annually and the significance of changes com-
pared to previous years was determined. Data
were processed in accordance with the recom-
mendations of statistical research in medicine
and using the SPSS 21.0 software. The iodine
content in urine was determined by the Dunn
modification of the Sandell-Kolthoff cerium-
arsenite method [38, 39]. The results of the
study were interpreted according to WHO criteria
- normal range of iodine excretion in the urine at
the level of 100-200 ug/I, the value of excretion
from 50 to 100 ug/! is insufficient and is treated
as mild iodine deficiency; excretion rates from 20
to 50 ug/! correspond to iodine deficiency of
moderate severity, below 20 ug/I — severe iodine
deficiency. Excretion rates higher than 300 ug/!
correspond to excessive intake of iodine. Studies
of ioduria are under constant external quality
control at the CDC, Atlanta (USA) and have the
appropriate international certificates.

Ultrasound examinations of the thyroid gland
were performed using a Terason 2000 scanner
with a linear sensor with a frequency of 10 MHz
(Terason Ultrasound, Burlington, MA, USA). The
size of the thyroid gland was determined accord-
ing to Brunn recommendations [40].

The actual nutrition of the population was stud-
ied using a questionnaire, and the provision of
essential nutrients, including vitamins and miner-
als - in accordance with WHO recommenda-
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tions, using the DanKost-2 programme [41, 42].

Results and Discussion. The authors of this
work conducted large-scale clinical and epi-
demiological studies of iodine supply of the pop-
ulation throughout Ukraine, studied the epidemi-
ological characteristics of the prevalence of thy-
roid pathology in the most vulnerable to iodine
deficiency groups of population.

In 1995-2001, with the support of the WHO and
the UNICEF Children’s Fund, the population of
the whole territory of Ukraine was massively
examined for thyroid pathology caused by ali-
mentary iodine deficiency: 14.5 thousand chil-
dren from 45 settlements in all regions of Ukraine.
It is established that almost all the entire popula-
tion of Ukraine does not receive the required
amount of alimentary iodine [25-30]. There are
areas with severe iodine deficiency (iodine intake
of about 20 mcg per day), moderate iodine defi-
ciency (20-50 mcg/day) and with mild iodine defi-
ciency (50-100 mcg per day) (Fig. 1).

The consequences of the deficiency are thy-
roid disorders, pathology of pregnancy, abnor-
malities in children. In almost all regions of
Ukraine, the incidence of goitre in children at that
time exceeded 5%. In some settlements of the
Northern and Western regions of Ukraine the fre-
quency of goitre reached 40-60% of the exam-
ined children. And even in Yalta (the Black Sea
coast, where high levels of iodine in food and
drinking water are assumed), where preventive
measures are not taken, iodine deficiency is
observed, and the incidence of goitre among the
population during the survey reached 10%, and
iodized salt was consumed by 0.5 to 2% of the
total number of respondents. Abnormalities of
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the physical and mental development of children
were also observed in these areas.

Our research shows that during pregnancy,
iodine deficiency deepens in women living in a
region of mild endemicity, where the popula-
tion’s consumption of this microelement is on the
verge of normal. In order to study the supply of
pregnant women with minerals 77 women were
examined in the spring of 2008, deficiency of
iodine was found in 47 people (61%), calcium -
44 people (57.1%), iron — 28 people (35%), sele-
nium — 26 people (34%), zinc — 25 people
(32.5%), copper - 21 people (27%), magnesium —
18 people (23%), phosphorus - 13 people
(16.9%), potassium - 13 people (16.9%), man-
ganese — 9 people (11.7%), chromium - 6 peo-
ple (7.8%), sodium — 4 people (5.2%), molybde-
num — 4 people (5.1%). In 47 people with iodine
deficiency, 27 women had low selenium content.
It is known that selenium, which is a part of
iodotyronine deiodinase, is involved in iodine
metabolism in the body. 12 of 44 women with
calcium deficiency, also had phosphorus defi-
ciency and 5 women had phosphorus and mag-
nesium deficiency. Of the 28 women with iron
deficiency, 13 had copper deficiency, 12 had
zinc deficiency, and 3 had iron, manganese, and
copper deficiencies. Among pregnant women
with zinc deficiency in 12 people a lack of copper
and iron, in 4 — of iron and selenium, in 6 — of
manganese were also found. The most common
were three- and four-component deficits.

It is established that the lack of a number of
essential nutrients causes the development of
thyroid pathology, reduction of physical and
mental work capacity, resistance to various dis-

< 30 pg/l
< 60 pg/l
B< 100 pg/1
B> 100 pg/1

Fig.1. Alimentary iodine supply among the population of Ukraine.



eases; exacerbates the negative effects of
adverse environmental and industrial factors,
increased emotional stress, sensitivity to ionizing
radiation and as a consequence - a reduction in
life expectancy. Insufficient iodine supply of the
mother has been proven to cause the develop-
ment of CNS pathologies in babies, lower scores
on the Apgar scale, birth of a large number of
children with anaemia and malnutrition. Our
screening studies of TSH levels indicate a deeper
degree of iodine deficiency in new-borns than in
general population. Thus, screening examination
of 755 new-born babies in Lviv region showed
that 37.9% of children were born with patholo-
gies and transient neonatal hypothyroidism was
detected in 7.4% of infants which indicates a
dangerous condition - moderate iodine deficien-
cy [43]. Iniodine-deficient regions, the incidence
of transient hypothyroidism in new-borns is on
increase, ranging from 1.7 to 14%.

Large-scale epidemiological studies of the state
of iodine supply and thyroid gland were carried out
in the regions affected by the Chernobyl accident.
We surveyed 10,682 children aged 6 to 18 years. It
was found that due to iodine deficiency there was a
high incidence of goitre in children - from 20 to
60% of those examined. Studies show the pres-
ence of iodine deficiency of varying severity: from
mild in Kyiv to moderate in Zhytomyr, Chernihiv
and Rivne regions, and in some settlements -
even acute (or severe) degree of iodine deficien-
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cy. Main characteristics of prevalence and inci-
dence of diffuse euthyroid goitre were deter-
mined, the parameters of iodine supply of the
populations of the regions affected by the
Chernobyl accident were defined [25-30] (Fig. 2).

The results of clinical and epidemiological
studies became the basis for the development of
a programme for the prevention of iodine-
dependent disorders and on September 26,
2002 the Resolution of the Cabinet of Ministers
of Ukraine “On the approval of the State
Programme for Prevention of lodine Deficiency
among the Population in 2002-2005” was issued.

According to this programme, with the support
of the Centre for Disease Prevention and Control
(USA) and the United Nations Children’s Fund
(UNICEF) clustered national studies of micronu-
trient supply of population were conducted
throughout Ukraine [35, 36]. As a result of the
study the iodine consumption index of the popu-
lation of Ukraine was established for the first time
at the national level. lodine excretion was 87.4
ug/l of urine, which corresponded to a mild
degree of iodine deficiency — although the clus-
ters with iodine deficiency of moderate level were
observed. In general, this indicator showed the
presence of iodine deficiency throughout
Ukraine. At the same time, there was a positive
trend of the improvement of iodine supply in a
number of settlements of Ukraine. There is a
30% increase in the consumption of iodized salt

obtained indices

()
normal
(]

Fig. 2. Indices of urinary iodine excretion in examined children living in iodine endemic regions and regions

affected by the Chernobyl accident (ug/l)
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among the surveyed women in a number of set-
tlements in Ukraine. During the implementation
of the Ukrainian-Belarusian-American project in
the first and second cycles it was found that in
settlements with severe iodine deficiency the
dose of 13" irradiation of the thyroid gland was
higher than in settlements with moderate and
mild iodine deficiency. After the adoption of the
State Programme for the Prevention of lodine
Deficiency among the Population, there have
been positive developments towards the impro-
vement of iodine supply of the population of the
northern regions of Ukraine, which were affected
by the Chernobyl accident. Consumption of
iodized salt by the population has increased
almost 10 times, and the ioduria median for most
settlements has increased by 20-30%. After the
Programme was adopted there were no regis-
tered settlements where people with severe
iodine deficiency lived [33, 44]. As part of the
State Programme for the Prevention of lodine-
Dependent Disorders, regional studies of iodine
status among the most vulnerable to iodine defi-
ciency categories of the population (children and
women of childbearing age) were conducted.
They proved that iodine deficiency affects not
only the thyroid gland, but also delays the physi-
cal and mental development of a child, and, as a
consequence - a decrease in intelligence, and in
women leads to the pathology of pregnancy [45].

The iodine status of new-borns was studied;
the relationship between the sufficiency of this
micronutrient during foetal development and fre-
quency of perinatal pathology was established.
Lack of alimentary iodine in the diet of a pregnant
woman negatively affects the supply of this nutri-
ent to the new-born: 78% of children, whose
foetal development occurred with iodine defi-
ciency, are born with iodine deficiency of varying
severity [56].

We have proved the effect of insufficient supply
of stable iodine to the mother’s body on the for-
mation of the CNS pathology in babies, decrease
of scores on the Apgar scale, birth of a large
number of children with anaemia and malnutri-
tion. The frequency of perinatal pathology corre-
lates with the iodine supply of the pregnant
woman. Thus, 51.1% of children whose foetal
development took place under the conditions of
iodine deficiency had CNS defects, 44.4% of
new-borns had intrauterine growth retardation. It
was found that in the region of light iodine
endemic pregnancy aggravates iodine deficien-

cy in women which affects the reproductive func-
tion, generates significant complications during
pregnancy and state of health disorders of the
new-borns [56].

Assessment of the importance of iodine defi-
ciency at the stage of early development of a
child according to the results of screening stud-
ies of thyroid-stimulating hormone levels in new-
borns indicates a deeper degree of iodine defi-
ciency in the latter than in general population, the
frequency of pathological values was 30.5%.

The level of intellectual development of
preschool children is determined. It is shown that
the defects of deep differentiation of the CNS
during the foetal period of a child’s life under
mild iodine deficiency are manifested in the fur-
ther weakening of the child’s cognitive abilities
and ability to learn. It was found that a third of
children aged 3 to 7 years did not receive the
required amount of iodine. In 6.7% of children
mental development was insufficient for their
age, and the median urinary iodine excretion was
71.58 pg/l, which indicates a weak iodine defi-
ciency [45].

The correlation between iodine supply and har-
monious physical development of pupils was
examined using the results of a comprehensive,
randomized study of children in Western
Ukraine. It is shown that the number of children
with disharmonious development is probably
higher in clusters with insufficient iodine supply.
Enlarged thyroid (50% of normal) results in the
increase of a number of children with extreme
forms of disharmonious development [46]. It is
known that under the conditions of iodine defi-
ciency there is a transition of thyroid homeosta-
sis to a lower level, which requires the introduc-
tion of the most effective and targeted preven-
tion of iodine deficiency in humans. As a result,
methods of mass and group prevention are sug-
gested and implemented in health care practice,
their effectiveness is studied, and the positive
dynamics of changes in iodine supply of the pop-
ulation and the need for constant maintenance
measures are shown [47-50].

The level of iodization of table salt for mass
iodine prophylaxis is scientifically substantiated.
By studying the correlations between ioduria
indices and the level of iodization of salt con-
sumed by women and children in all regions of
Ukraine (in 30 settlements) it was statistically
proven (p<0.01) that the level of iodization of salt
from 15 to 30 mg/kg is the most favourable,



because it prevents the risk of extreme levels of
ioduria in the population and fully meets the
iodine needs of the body.

The advisability of group prophylaxis with
iodine-containing drugs (at a dose of 200
ug/day) during pregnancy and breastfeeding is
substantiated. For non-pregnant women and
children living in areas with mild iodine deficiency
in the biosphere, itis necessary to carry out mass
iodine prophylaxis by using iodized salt [51-53].

Epidemiological studies conducted in recent
years have shown that the situation with iodine
supply in Ukraine, is improving (increase in the
consumption of iodized salt), but due to iodine
deficiency thyroid pathology and mental and
developmental disorders in children are still
observed. In most regions mild iodine deficit was
observed, but there are areas of moderate iodine
deficiency, and in some mountainous areas of
Western Ukraine (Mizhhiria and Rakhiv) there is
even severe iodine deficiency. Children in moun-
tainous areas in terms of height lagged signifi-
cantly behind their peers throughout Ukraine. At
the same time, a notable decrease in the level of
verbal intelligence of children was recorded.
Most children from the surveyed settlements
(68% — lowland area, 93% - mountainous area)
had a low level of intelligence — less than 79 1Q
units and only 6% had sufficient intelligence, and
in mountainous areas there were no such children
at all [54]. The determining indicator of the preva-
lence of pathology associated with iodine defi-
ciency is the prevalence of diffuse euthyroid
goitre, although this indicator, according to
experts, is only the tip of the iceberg of iodine
deficiency disorders. Today in Ukraine, according
to official data, there are more than 1.5 million
patients with thyroid disorder, of which 850 thou-
sand adults and more than 220 thousand children
have diffuse euthyroid goitre. Therefore, the
problem of improving iodine consumption by the
population has to be addressed immediately [55].

On the basis of clinical and epidemiological
studies of the iodine supply of the population of
Ukraine orders of the Chief State Sanitary Doctor
of the Ministry of Healthcare of Ukraine #58 of
May 24, 2001 “On the introduction of priority
measures to overcome iodine deficiency in
Ukraine” and #67 of October 25, 2001 “On
Additional Measures to Overcome lodine
Deficiency in the Population of Ukraine” were
issued, and the Resolution of the Cabinet of
Ministers of Ukraine “On Approval of the State
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Programme for Prevention of lodine Deficiency
among the Population in 2002-2005” was issued
on September 26, 2002.

In order to optimize these measures and in-
crease their effectiveness, regional programmes
were adopted in all regions of Ukraine, guide-
lines, departmental instructions on the elimina-
tion of iodine deficiency and monitoring of iodine
prevention programmes for different populations
both within the country and in individual regions
were developed, monographs were published
[51-53, 55, 56].

Extensive awareness rising activities were held
among health professionals, educators and the
public to highlight the damage of lack of iodine to
the human body and importance of prevention. A
series of lectures on the necessity of iodine pro-
phylaxis was given in all regions of Ukraine.
4 educational films about iodine deficiency relat-
ed harm to health were released, three mono-
graphs and a handbook for medical students
were published, medical scientists have repeat-
edly appeared on radio, television and in news-
papers. All this helped to significantly improve
the awareness of the population of the problem
of iodine deficiency and, as a result, to increase
the consuption of iodized salt by the population
in recent years (from 5 to 50%), as well as the
consumption of products and preparations con-
taining iodine. The result of this consistent and
persistent work is as follows: the prevalence of
diffuse goitre of the 1st degree among children
at the end of 2015, compared to 2002,
decreased by 285 thousand cases, and diffuse
goitre of the 2nd degree - by 66 thousand.
Number of cases of these forms of goitre among
children, has decreased respectively by 27 and
44% [17].

Technical and economic indicators and their
comparison with the best domestic and foreign
counterparts.

With the support of the United Nations
Children’s Fund (UNICEF) at the Consulting
Research and Production Enterprise “IOD” and
the state enterprise “Ukrsil” it became possible to
develop and produce iodized table salt with iodine
content (30 = 15) mg/kg and KIO4, namely:

— table salt Extra with iodine,

— salt “Cozachenky” (obtained by evaporation),

— table salt Extra with iodine and fluorine
(obtained by evaporation),

— table salt Extra with fluorine (obtained by
evaporation),
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— rock table kitchen salt of the 1st sort of the 1st
grind with iodine,

— rock table kitchen salt of the 1st sort of the 1st
grind with iodine and fluorine,

— table salt Extra with iodine,

— table salt Extra with fluorine,

— rock table kitchen salt of the 1st sort of the 1st
grind with iodine,

— table salt Extra with iodine (obtained by evap-
oration),

— rock table kitchen salt of the 1st sort of the 1st
grind with iodine and fluorine,

— table salt Extra with iodine (obtained by evap-
oration)

— iodized salt with low sodium chloride content.

Itis known that iodine deficiency in women dur-
ing pregnancy affects foetal development, leads
to cretinism and other forms of mental and phys-
ical retardation in the unborn child. Studies con-
ducted in several countries, showed that about
3.4% of all babies born to mothers with iodine
deficiency suffer from cretinism, and 10.2% are
mentally retarded.

Performed meta-analysis showed that in the
population with iodine deficiency 1Q decreases
by an average of 13.5%. Assuming that this fig-
ure is the average for the entire population, and it
is equal to almost complete standard deviation in
the normal distribution of 1Q, applying these fig-
ures only to children born to mothers with goitre,
we can conclude that the overall decline in pro-
ductivity of the generation of children in iodine
deficiency populations is 5%.

According to the State Statistics Committee,
400,000 children are born in Ukraine every year,
8.054% of whom are born to iodine-deficient
mothers. Thus, 32,275 children with low intelli-
gence are born in the country every year. The
total loss of 1Q is 462,700 units. The number of
infants with symptoms of cretinism born to moth-
ers with goitre is 0.034, the proportion of infants
with severe and moderate mental retardation is
0.103 and 0.864, respectively.

As a result of iodine deficiency, the country
loses $ 36,586,000 annually due to decrease in
work capacity. That’s 5.7 million business days a
year.

For further calculations of the benefit/cost cor-
relation the cost of production of iodized salt
(equipment costs, amortization, staff training,
the cost of iodising compound, and recurrent
costs), expected result, spending on advocacy,
awareness raising activities, control and moni-

toring, projected cost of implementation and
ensuring of mass salt iodizing, estimated at $
5,663,405, were taken into account.

Projected benefits from the introduction of
mass salt iodizing are as follows: each hryvnia
invested into elimination of the problem of iodine
deficiency in Ukraine will give from 19 to 63 hryv-
nias in profits.

Clinical effects of the implementation of the pro-
gramme of mass iodization of salt will be no less
significant. After the 2002 national study of iodine
status of the population of Ukraine and identifica-
tion of iodine deficiency the State Programme for
Elimination of lodine Deficiency in 2002-2005 was
adopted, under which local, regional programmes
to combat iodine deficiency have been developed,
particularly in the west, the saturation of the mar-
ket with iodine-containing products has signifi-
cantly increased, which, in turn, has a significant
economic effect in the form of reduction of the
cost on diagnosis, treatment and observation of
persons with thyroid pathology.

When comparing the frequency of thyroid
pathology in the population of Ukraine, accord-
ing to official data, there have been significant
positive developments over the past 11 years.
Thus, in 2002, the prevalence of diffuse non-
toxic goitre of the 1st degree in the adult popula-
tion was 1,153,398 people, and in 11 years the
incidence of goitre of the first degree - 740,633
(decreased by 40%). Among children, the same
trend is observed: in 2002, the prevalence of dif-
fuse goitre of the 1st degree was 482,182 thou-
sand, 2"d - 34 degree - 37,441 thousand, and in
2015 the incidence of goitre of the 1st degree
decreased by 55% (198 324 thousand), 2nd -
3rd degree — by 60% (143 91). The incidence of
diffuse goitre has decreased over the past 15
years: from 216,8750f adults with grade 1 goitre
to 85,105 (by 61%), from 34,894 people with
grade 2 to 3 goitre to 14,391 (by 59%). Among
children, the decrease in the number of patients
is also noticeable - from 98,847 children with ini-
tial manifestations of goitre to 32,562 (by 67.4%)
and from 8,460 children with grade 2 - 3 goitre to
1,914 (by 76%). Relevant data on preventive
work per 100 thousand children in recent years,
compared to 2002 are given in table. 2.

Taking into consideration the above data, it can
be stated that for 6 months at an average cost of
drugs for prevention and treatment at 50 UAH
per month for 270 thousand children, cost sav-
ings is 81 million 45 thousand UAH.
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Prevalence and incidence of diffuse and nodular goitre in children aged O to 14 years Table
Number of cases per 100 thousand children
1stdegree goitre 2nd degree goitre nodular goitre
year prevalence morbidity prevalence morbidity prevalence morbidity
2002 | 6065.2+75.5 | 1243.3%35 432.6 +20.8 106.4 + 10.3 19.0+4.4 5.8+24
2007 |5316.9+71.0*| 906.9+30.0* | 314.9+17.7* | 51.3+x7.2* 12.2+3.5 41+20
2008 |5002.9+68.9*| 856.0+29.1* | 295.6 +17.2* | 54.7x7.4* 10.3+3.2 3.3+1.8
2009 (4725.0+67.1* | 846.0+29.0* | 259.5+16.1* 447 6.7 * 11.2+3.3 41+20
2010 | 4485.2+65.5* | 769.5+27.6* | 239.0+154* | 43.7+6.6* 11.3+3.4 3.6%+1.9
2011 [ 4193.7+63.4* | 709.5+26.5* | 212.0+145* | 38.8+6.2* 11.8+3.4 41+2.0
2012 | 3935.0+61.5* | 658.7+25.6* | 200.0+14.1* | 36.8+6.1* 12.3+£3.5 41£20
2013 | 3636.0£59.2* | 595.9+24.3* | 180.2+13.4* | 34.5+59* 12.3+£3.5 41£20
2014 | 3319.7£56.7*| 539.3+23.2* | 169.5+13.0* | 32.8+£5.7* 12.6£3.5 41£20
2015 | 3075.0£54.6* | 504.9+22.4* | 160.2+126* | 29.7+54* 12.7+3.6 3.24+1.8
2016 | 2895.1 £53.0* | 479.2+21.8* | 1484+ 122~ 26.4+51"* 14.0+ 3.7 49%22

2017 - 2019 **

Notes: * - p < 0.05 compared to 2002;

** - because of the termination of record-keeping by the Ministry of Healthcare

of Ukraine data is not available.

The economic effect of iodine prophylaxis is
undeniable. This is evidenced by numerous cal-
culations. Here is an eloquent figure: in just 2
years, the economic effect would be approxi-
mately 920 million hryvnias.

Following the calculations given above and
used in other countries, it can also be stated that
these initial measures were sufficient to reduce
the loss of intellectual potential of the population.
If the incidence of thyroid pathology decreased
by approximately 25% in 5 years, it can be
assumed that children with reduced intelligence
were born by 42,840 people less, while the loss
of IQ decreased by 577,540 units. This is a signif-
icant social and economic result, which indicates
the high effectiveness of preventive measures
and the possibility of raising the quality and
quantity of living standards in Ukraine from 0.5 to
30%. The development and implementation of
new samples of table salt is adequate to the
needs of the population.

Awareness of the population and state assis-
tance in the development of prevention pro-
grammes have reduced the number of cases of

thyroid pathology, which in turn has a significant
economic effect in the form of reduction of the
cost of diagnosis, treatment and follow-up of
persons with thyroid disorder.

Conclusions. A detailed study of iodine supply
of various segments of the population of Ukraine
has proved the negative effects of iodine deficien-
cy on health; in particular, it was found that the
overall decline in productivity of the generation of
children in iodine deficiency populations is 5%.

Measures to eliminate iodine-dependent dis-
orders among the population of Ukraine have
been developed and implemented.

The development and production of iodized
table salt, adequate to the needs of the popula-
tion, has been carried out.

The result of devised and implemented mea-
sures to eliminate iodine-dependent disorders
and improve the nation’s intelligence is the
improvement of iodine supply of the population,
according to official data, a significant reduction
in thyroid disorder cases, especially among those
affected by '3, which has an important socio-
economic effect, even for this indicator only.
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COL|IAJIbHO-EKOJIOTYHA TA MEQWYHA NMPOBJIEMU HECTAYI HOAY CEPEL HACEJIEHHS YKPAIHUN
I.T. Matacap’, B.I. Kpas4enko?, J1.M. Metpuierko’, B.M. Bogon'aHos?
! [lepxaBHa ycTaHoBa "HaLjioHanbHWil HayKoBUii LIeHTP paaiauisiHoi
meanuman HAMH Ykpainn", m. Knis, YkpaiHa
2[lepxaBHa ycTaHoBa "IHCTUTYT eHAOKPUHOJIOTIT Ta 06MIHY PEYOBUH
imeni B.T1. KomicapeHka HAMH Ykpainun", m. KuiB, YkpaiHa
SKoHcynbTaTBHE HaykoBo-BUpOGHUYe ninnpuemctso "MIOA", m. Kuis, YkpaiHa

PE3IOME. MeTa. Bns4eHHs1 fiogHOro 3ab6e3ne4YeHHs1 PisHUX BEPCTB HACE/IeHHS Ha BCivi TepuTopii Ykpainn,
BCTaHOBJIEHHSI PIBHS 3aXBOPIOBAHOCTI, 3yMOBJIEHOIO HECTAYEI0 Moy, CTaH NPOQINakTUYHMNX 3aX04iB, iX eek-
TUBHICTb Ta PO3PO0OKa aAeKBaTHUX LLUISIXIB MACOBOI, rpyrnoBoi Ta iHANBIAYyaabHOI MpoginakTnky MosoaediunTy
B Opraiami, Lo CrpUsTUME 3HVXXEHHIO PIBHS 3aXBOPIOBAHOCTI HACEIEHHS eHAEMIYHUX Ha V0oL PEriOHIB.

Y ctatTi po3rnsHyTo HariBaxnmBiLLi pe3ynbTaTy 6araTopidHUX enigemionoriyHuX 4OCAiAXeHb BUBYEHHS OAHO-
ro 3abe3rneqeHHs Pi3HNX KaTEropiii HacesIeHHs! NPaKTUYHO BCiX perioHiB Ykpaitn. 3HauyHuii 06'em uiei pobotu
BMKOHaHO 3a nigTpumkn MO3 Ykpainn, npeactasHuuTea Autaqoro ¢orgy IOHICE®D B YkpaiHi, a Takox LeHTpy
CDC B AtnaHti (CLLA), sikmnii BNpoaoBx noHaa 19 pokiB 3A4iFiCHIOBAB 30BHILLIHIVI KOHTPOJIb 3a SIKICTIO BUBYEHHSI
OAHOro CTaTycy HaceneHHs Ykpainn. HaBegeHo aaHi 1wono BMICTy vioay B XxapyyBaHHI Ta Gioa0ridHnX piauHax
HaCeJIeHHsI PEriOHIB, NOCTPaxaaamx BHacigok YopHoOmIbCbKOI KaTacTpogum Ta Mokas3aHo 3aaexHiCTb [03U
ONPOMIHEHHS LUMTONOAIOHOI 3271031 Bif 3abe3Me4YeHHs1 OpraHiaMy cTabinbHUM BoAOM i onTuMisalii BMICTY
OCTaHHbOIr0 B OpraHiami nroaen nicas npuiHaTTs JepxaBHoi nporpamu npo@inakTyuky NoaHOI HeAOCTATHOCTI
HaceneHHs1 Ha 2002-2005 poku. lMiakpecneHo e(peKkTUBHICTb MacoBOI FIOAHOI MPOINaKTUKM LLISIXOM BXVBaH-
HS1 YHIBEPCaJ/IbHO M0A0BaHOI Xap40BOoi Coi. Y CTaTTi NpeacTaBfieHi AaHi Npo 3anpornoHOBaHI Ta BrpOBaaXEHI
LLISIXW MACOBOI, rPYNoBOI Ta iHAMBIAYaIbHOI o40NPOQINakTuky, BUBYEHA iX e(OeKTUBHICTL | nokasaHa nosu-
TUBHA AVHamika 3MiH rpy 3a06e3rneyYeHHi HaCeneHHs! aJliIMEHTaPHUM FOA0M, a TakoX AOBEAEHO HEOOXIAHICTb
MOCTINiHOrO BXWBAHHS MPOAYKTIB i3 JOCTATHIM BMICTOM aniMeHTapHOro Moay, 30kpema hofoBaHoi KyXOHHOI
coni. OnucaHo CyTTeBI 3MiHW LLOAO MOLUMPEHOCTI Ta 3aXBOPIOBAHOCTI HACEIEHHS HA TUPEOIAHY NaTosorit,
couianibHO-EKO0IO0rYHI Ta MeAuyHi nepesary npoinakTvkv NoA03aIEXHUX 3aXBOPIoBaHb. CTaTTs niarotTose-
Ha 5K HayKOoBuWI iHGOpMaLiviHWe MaTepian A5 CIMeiHuX flikapiB, eHO0KPUHOJIOrB, akyLuep-riHekosoris, ririe-
HicTiB, rpomaackbkocTi, MO3 Ykpainu y 38'93ky 3 HEOOXIAHICTIO 32KOHOAABYOro BUPILLEHHS Mpobaemy npogi-
JNIaKTUKW 0A03a/1eXHUX 3aXBOPIOBaHb B YkpaiHu.

Martepianu Ta metogn. [lns BUBYEHHS pobaemu Ta OLiHKM CTaHy HecTadi noay Ha TepuTopii YkpaiHnn snep-
Le 3acTOCoBaHo kputepii, pekomergoBaHi BOO3 ta autsyoro ¢porHay OOH (IOHICE®), po3pobneHo Ta Brpo-
BaXXEHO METOANKY BU3HAYEHHS BMICTY 104y B OPraHiami, 110 A03BONIO MPUEAHATUCS A0 MiKHAPOAHOI
cuctemn "Equip” KOHTPOJIIO 3a CTaHOM KoAHOro 3abe3rneyqyeHHs y CBITi Ta B YkpaiHi. Lle Hanano MoxamBicTb
repenTn Big 0rnocepeaKoBaHnX A0 MPsiMux MeTOAIB BU3HaYEHHSI HAAXOL)XEHHS 0Ly B OPraHiam.

BucHoBku. [etasnibHe BUBYEHHSI MOAHOr0 3a0e3reyeHHsl Pi3HUX BEPCTB HAaCEesIeHHs1 YkpaiHu [0Beso, Lo
Leoiunt rioay mae HeraTuBHI HACTIAKW /15 340PO0B 'S, 30Kpema BCTaHOBJ/IEHO, LU0 3ara/lbHe 3HUXEHHS NpoayK-
TUBHOCTI NOKOJIIHHS ZITEN y 10A404eDILNTHUX NOMynsuisx cTaHOBUTb 5%.

Po3pobneHo Ta 3anpoBaXeHO 3axoau LOoAO JikBigauii o[03anexHux 3axBopioBaHb cepes] HaceseHHs
Ykpainn.

3nivicHeHo po3po6Ky Ta 3aro4aTKOBaHO BUIMYCK Xap40BOi i0A0BaHOI COJli, aAeKBATHOI NoTpebam HaceIeHHS.
Hacninkom po3pobneHux Ta BrpOBaIXeHMX 3axoAiB LL0A0 Aikeiaalii #oao3anexHnx 3axBopioBaHb CTaHe
rnoninieHHs1 iHTenekty Hadii. lokpalueHHs KoaHOI 3abe3ne4yeHOCTi HaceneHHsl, 3a OQILiiHUMY AaHUMK,
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CYTTEBO 3HWU3UTb KiJIbKICTb 3aXBOPIOBAHb LUMTONOAIOHOI 3871031, 0COBJIMBO cepes OCib, siki 3a3Haam BBy Aii
1811 1110 Ma€ 3HaYHWI COLa/IbHO-EKOHOMIYHUI eDexT.
Kmioyosi cnoBa: aBapis Ha YAEC, aegiunT riogy, iogoBaHa Cib, HaCEAEHHS, NPOoQinakTnka, PErioHNn.

COLUNAJIbHO-3KOJIOTNMYECKASI U MEOULIMHCKAS NMPOBJIEMbI
HEOCTATO4YHOCTU HOAA CPEAUN HACEJIEHUS] YKPAUHbI
W.T. Matacap', B.W. Kpas4eHko?, J1.H. Metpuierko’, B.M. BoaonbsHos®

'FocynapcteeHHoe yypexaeHne "HaumoHabHbIi HayyHbIA LEHTP

paanaunoHHon meanunHel HAMH YkpavHel”, r. Knes, YkpanHa
2[ocynapCcTBEHHOE yHpexaeHne "VIHCTUTYT SHOOKPUHOAOrn n 0OMEeHa BELLECTB
umenu B. 1. KomuccapeHko HAMH Ykpawnnbi”, r. Knes, YkpaunHa
3KoHcynbTaTMBHOE Hay4HO-MPOU3BOACTBEHHOEe npeanpusTne "IOA", r. Knes, YkpanHa

PE3IOME. Lenb. U3y4erne iogHOro obecrieqeHusi pasinyHbiX C/I0EB HACeseHWsl Ha BCEeW TeppuTopum
YkpauHbl, ycTaHOB/IEHME YPOBHS 3200/1€BaeMOCTH, 00YCI0BIEHHOIrO HEXBATKOV 1ioaa, COCTOSIHNE NPoguiaK-
TUYECKMX MEPONPUSTUN, NX 3GEKTUBHOCTb 1 pa3paboTka afeKkBaTHbIX ryTer MaCCOBOM, rpyrnnoBOy N HAN-
BuZlyasibHOM npopuUAakTuky nogoaeduumnTa B OpraHn3mMe npuBeAeT K CHUXEHUIO YPOBHS 3a0601eBaeMoCTu
HacesneHusl SHAEMUYHbIX O0M PEMVIOHOB.

B cratbe paccMOTpEeHbl BaXHEHLIne pesynbTatbl MHOMONETHUX SMUAEMUOIONHECKUX UCCAe[0BaHNN,
HanpaB/IEHHbIX HA U3YYeHWe HOoAHOro 0becrneyeHwsl PasnnNyHbIX KaTeropui HaceneHusl MPakTnyecky BCex
PErnoHOB YKpauHbl. 3Ha4nTe bHbI 00beM 3ToM pPaboThl BbINOSHEH Npu noaaepxke M3 YkpauHsi, npeacra-
ButesnbcTBa Letckoro poHaa OHVNCE® B YkpanHe, a Takxe ueHTpa CDC B AtnaHTte (CLLA), KoTopbili Ha npo-
TsDkKeHuy 6onee 19 net OCyLLECTBIS BHELUHWUIA KOHTPOJIb 38 KA4€CTBOM U3Y4eHWs I0AHOro cTatyca Hacese-
Hus YkpauHbi. [pyBeneHs! aHHbIE 110 COAEPXaHMIO KoA4a B MATAHUM 1 GUOSIOrMYECKNX XUAKOCTSIX HACENEHNs]
pEernoHoB, nocTpaaasLLnxX BCaeacTane YepHobblIbCKOM KaTacTpogbl 1 Moka3aHo 3aBUCUMOCTb 03kl 00/1y-
YEHUS LUNTOBUAHOM Xese3bl 0T 06eCneyeHns opraHnama cTabuibHbIM HO40M Y ONTUMU3ALMY COAEPXKAaHNS
rocneaHero B OpraHu3me aen nocne npuHsatns [ocynapCTBEHHON NporpamMmbl NPOQUAaKTUKN KOAHOM
HegocTtatoyHocTu Hacenenns Ha 2002-2005 rogel. [1og4epkHyTO 3G OEKTUBHOCTL MacCOBOW MOAHOM npopu-
JNIAKTUKY IYTEM MPUMEHEHUS YHUBEPCAbHO MOANPOBAHHOM NMULLIEBOY COW. B cTaTbe npeacTaBaeHbl aHHbIE
0 npeanaraeMbiX Y BHEAPEHHBIX MyTSX MacCOBOM, PYNNoBON U WHAWBUAYAJIbHONU WOA0MNPOPUIAKTUKY,
n3yqeHa nx a(pOeKTUBHOCTL M NoKa3aHa MoJIOXUTEIbHAs AnHaMmKa N3MeHeHn npy obecrnevyeHnn Hacese-
HUSI a/IMMEHTaPHLIM F0A0M, a Takxe AokadaHa HeoOX0AMMOCTb MOCTOSIHHOMO yrnoTpebieHnsl NpoayKToB C
J0CTaTOYHbIM COAEPXAHNEM AJMMEHTAPHOro #oAa, B YaCTHOCTU MOANPOBAHHOM MNOBApPEHHON COJN.
OnucaHbl CyLLLeCTBEHHbIE U3MEHEHNSI B PACTPOCTPAHEHHOCTU 1 3a6071eBaeMOCTH HACENIEHNS TUPEOUIHOM
natosiorner, counasabHO-9K0JI0MMYeCKUe 1 MEANUNHCKUE MPEUMYLLECTBA MPOPUIaKTUKA H0L03aBUCUMbIX
3abonesaHuii. CTaTbs NoAroToBAEHA KaK HaYYHbIVi MHOOPMALMOHHBIN MaTepuasn [/ CEMENHbLIX Bpaqei,
SHOOKPUHOJIOrOB, akyLLIEPOB-rVHEKO/I0r0B, MMrMeHNcToB, 00LLecTBeHHoCcTU, M3 YkpanHbl B cBS31 ¢ HEOOXO-
ANMOCTBIO 3aKOHOAATE/IbHOIr0 peLueHusl npobiemMsl MPOGUAaKTUKN Ho[03aBUCUMbIX 3a00eBaHWII B
Ykpanne.

Marepuansl n merogbl. s n3ydeHnsi npobaemMbl 1 OLEHKU COCTOSIHWSI HEAOCTaTKa viofa Ha TEPPUTOPUN
YkpauHbl Briepsbie npuMeHeHsl kputepuy, pekomergobarHHbie BO3 u getckum ¢oHgom OOH (IOHUCE®),
pa3paboTtaHa v BHeApeHa METoANKa ONpPeaesIeHNs COAEPXaHUS ioha B OpraHyuame, YTo ro3B0oJm/0 Npyuco-
eAMHUTBCS K MEXyHapoaHo cucteme "Equip” KOHTPOJIS 3@ COCTOSIHUEM VOAHOro 06ecrnedeHnsl B MUpe v B
YkpavHe. 3T0 no3B0aNI0 NEPEATN OT ONOCPEAOBAHHBIX K MPSIMbIM METOAAM ONPEAENEeHNs] MOCTYNIEHUS
viofla B OpraHn3m.

BbiBOAbI. [leTasibHOE M3y4eHne hoaHOro 06ecreqyeHnsi PpasinyHbiX CI0EB HaceseHusl YKpanHbl AoKa3ano
HeraTvBHbIe NOCNeACTBYS AeduumnTa noaa A1 340P0BbS, B YACTHOCTU YCTaHOBJ/IEHO, YTO 00LLEee CHUXEHNE
rpomn3BoANTENILHOCTY NOKOJIEHWUS AETEN B H0A0AEDULNTHBIX NONyaUnsax coctaBaseT 5 %.

Pa3paboTaHbl 1 BHEAPEHbI MephbI 110 INKBUAALINM 003aBUCHMbIX 3a00/1€BaHWIA CPeAN HaCeneHnsl YKpanHsi.
OcywecTsneHa pa3paboTka v Ha4aT BbiMYCK MULLEBOVN MOANPOBAHHONM CO/M, afekBaTHOM MoTPeBGHOCTIM
HaceneHusl.

Cneanctuem pa3paboTaHHbIX U BHEAPEHHLIX MEPONPUSITUI 110 JIMKBUAALMN 0A03aBUCUMbIX 3a00/1€BaHNIA
ABISIETCS YyHLIEHNE UHTENIEKTA HaLmu, NOAHOM 06ECNEYEHHOCTHN HACENEeHWs U, M0 0PULNATbHLIM JaHHbIM,
CYLLECTBEHHOE CHUXEHNE KOMYeCcTBa 3a001eBaHWii LUNTOBUAHOM Xenesbl, 0COOeHHO cpeam nuL, rnoasepr-
wimxcs Bo3aenctsmio 371, 4To MMeeT 3HaYUTe IbHBIN COLIMATIbHO-9KOHOMUYECKII 3 GEKT.

KmioyeBble cnoBa: asapus Ha YASC, aeuunt roga, noanpoBaHHas COJib, HacesaeHne, npopunakTika,
PErnOHbI.

Received November 30, 2020.

33



