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There is a strategy being implemented now in Belarus that involves obligatory application of high quality io-
dized salt in food industry; it has resulted in iodine deficiency elimination among population. Sales of iodized salt
account for more than 70 % of the overall salt sales in retail outlets. However, attention paid to the issue has started
to decline recently, including mass media,; at present there is no social advertising that informs people about iodized
salt being useful for their health. Our research object was population awareness about various aspects related to pre-
vention of diseases caused by iodine deficiency and objective indicators of iodine provision. Our research goal was to
determine probable risks of iodine deficiency prophylaxis becoming less efficient and to substantiate ways how to pre-
vent negative trends.

Data and methods. We assessed population awareness on iodine deficiency via questioning; overall, 8§05 people
living in Belarus took part in it. Alimentary exposure to iodine was calculated for various scenarios taking into ac-
count natural iodine contents and artificially added iodine in food products as well as consumption volumes. loduria
was assessed with cerium-arsenite technique. We considered dynamics in morbidity with simple goiter and congenital
hypothyroidism to be indicators of iodine provision. Basic results. We detected that most respondents, 658 (81.7 %,
95 % CI 78.8-84.7) to be exact, thoughts that their therapists were the primary source of knowledge on health-related
issues; 176 (21.9 %, 95 % CI 15.8-28.0) trusted mass media including the Internet. More than half respondents
(61.4 %, 95 % CI 60.8—62.0 %) and medical personnel statistically significantly more frequently (77.1 %, 95 % CI
70.7-83.61 %) believed there was a iodine deficiency problem existing in the country.

We didn't detect any risk of excessive iodine introduction with food products. Selective monitoring over ioduria
among children proves their iodine provision is quite appropriate as it amounts to more than 100 ug/l. Dynamics of pri-
mary morbidity with congenital hypothyroidism confirms that stable positive results have been achieved in the sphere; in
2006 primary morbidity was equal to 1.96 per 100 thousand people, but in 2017 it dropped to 0.96 per 100 thousand peo-
ple. It proves that Belarus is among countries where population consume proper amounts of iodine. But an arising trend
for lower awareness about iodine deficiency calls for more active risk communication about possible diseases related to
iodine deficiency, including mass media campaigns.
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Introduction. lodine is an essential ele-
ment with great biological significance. If it
isn't naturally introduced in a body in suffi-
cient quantities, it results in certain iodine de-
ficiency disorders (IDD), such as thyroid gland
diseases, miscarriages, greater perinatal mor-
tality and risk of physical and mental retarda-
tion among children, and endemic cretinism.
Incidence in this case is correlated to quantita-
tive distribution of iodine in the environment
in a specific region [1]. According to WHO
data, about 1/3 of the overall world population
suffer from insufficient introduction of iodine
and it causes serious threats for public health.
In spite of serious outcomes IDD might have
they can be quite successfully prevented, and
there are not so many social and medical prob-
lems that can be solved such easily [2, 3].
Global efforts made by the world society have
substantially changed geography of IDD
prevalence; use of iodized salt in households
has been recognized as a basic way to fight the
above-mentioned morbid state. In relation to
that, many countries have changed their na-
tional legislation related to regulation of popu-
lation nutrition. However, such a radical way
hasn't been eventually supported by all the
countries in the world, either due to moral and
ethical reasons (freedom of choice), or eco-
nomic and political ones [4, 5].

Iodine alimentary insufficiency is vital for
Belarus as well and it is confirmed by his-
torically known regions in the country that
are endemic as per goiter; the situation is
caused by geochemical iodine deficiency in
soils (within 0.1-9.23 mg/kg) and drinking
water (1.9-3.2 pg/dm’). As the country is lo-
cated far from any sea, population traditionally
tend to consume low quantities of sea fish and
sea food that could naturally eliminate any io-
dine deficiency [6]. Research that was accom-
plished at the end of the last century, including
that supported by WHO/UNICEF, revealed that
ioduria median amounted to 44.5 pg/l, and en-
demic goiter prevalence among children
reached 28.0-30.0 %. These data again indi-
cated it was necessary to investigate iodine de-
ficiency in the country and to work out and im-
plement some actions in this respect. In 2000
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the Belarus Public Healthcare Ministry started
to work out and implement an unique national
strategy aimed at eliminating iodine deficiency;
it was based on the following principles:

—making alterations into The State Stan-
dards issued in Belarus that fixed the require-
ments to iodine concentration in iodized salt as
being equal to 40+15 mg/kg;

— applying potassium iodate instead of po-
tassium iodide to iodize salt as it allowed to
substantially improve iodine preservation and
culinary properties of food;

— obligatory application of iodized salt in
food products manufacturing and in catering,
including nutrition arranged for children and
adults in pre-school facilities, schools, and vari-
ous establishments;

— information campaigns for population at
all levels;

— medical and social-hygienic monitoring.

Iodine Global Network has created cer-
tain efficiency indicators that are usually ap-
plied to assess national programs; they in-
clude median for iodine excretion with urine
that should excess 100 pg/l in schoolchildren
and pregnant women at a national and/or sub-
national level, or assessment of a share that
belongs to qualitative iodized salt on the con-
sumer market and in industry. In 2013 these
indicators were analyzed as regards the pre-
vention program in Belarus, and the results
allowed experts to recommend the Interna-
tional Council for Control of lodine Defi-
ciency Disorders (ICCIDD) to assign Belarus
into a group of countries with adequate iodine
provision [7]. Elimination of iodine defi-
ciency in nutrition doesn't lead to immediate
IDD elimination as it usually takes several
years of persistent efforts to detect a decrease
in endemic goiter prevalence among popula-
tion who were born and have been perma-
nently living in a specific biogeochemical
province. However, if activities are controlled
sporadically or there is no control at all, it re-
sults in poorer iodine provision and a growth
in incidence with IDD. Therefore, to assess
efficiency and to support stability of an IDD
prevention program, international expert or-
ganizations recommend to perform regular
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monitoring over implemented activities as per
all the necessary components [8, 9, 10].

Given all the above-mentioned, we chose a
research goal that was to determine possible
risks of a decrease in IDD prophylaxis efficiency
and to substantiate ways which were necessary
to prevent any negative trends in the sphere.

We solved the following tasks:

— performed a complex examination of
people awareness about iodine deficiency
and their attitudes towards iodized salt con-
sumption,;

— calculated alimentary exposure to iodine
taking into account different ways of its intro-
duction into a body;

—assessed 1odine provision as per ioduria
monitoring, dynamics of morbidity with simple
goiter and primary congenital hypothyroidism.

Data and methods. To assess awareness
people had about IDD and their attitudes to-
wards that issue, we took a questionnaire rec-
ommended by WHO (with certain supple-
ments) for epidemiologic research applied in
Belarus since 1997. Overall, we questioned
805 people living in Belarus, in Minsk and
other regions. To assess alimentary exposure
to iodine, we calculated its introduction tak-
ing into account both background concentra-
tions and iodized products; we applied fre-
quency analysis to estimate consumption of
food products with natural iodine contents,
food products manufactured with iodized salt,
and consumption of food products enriched
with iodine as well.

We determined iodine excretion with
urine with spectrophotometric cerium-arsenite
technique accepted by WHO as a conventional
international method [11].

Accomplished research allowed us to cre-
ate a computer database in EXCEL — XP. The
obtained data were statistically processed with
STATISTICA 6.0 applied software. The ques-
tioning results are given as % with 95% confi-
dence interval (95% CI). Research on inci-
dence with simple goiter and primary congeni-

tal hypothyroidism was performed on the basis
of data taken from the state statistical reports'.

Results. Nowadays people can quite eas-
ily get an access to any information on how to
preserve their health, healthy lifestyle, rational
nutrition, or certain products that should be
included into their daily ration. However, if
people don't have any specialized training or
education, it is sometimes rather difficult for
them to figure these issues out on their own
and to come to a correct opinion; and it is even
harder to adhere to relevant principles.

We naturally assumed that medical work-
ers should be better aware how to preserve
health than respondents with any other occupa-
tion. For this reason, when analyzing the ques-
tioning results, we created two groups; the first
one consisted of 594 people without medical
education who didn't work at any healthcare
organization, and the second one included
210 people with medical or biological educa-
tion and an occupation related to providing
medical aid (medical or healthcare workers).

The results revealed that most respon-
dents thought their attending medical doctors
to be the basic source of information on how
to preserve health as such an answer was given
by 658 people (81.7%, 95% CI 78.8-84.7), and
the share of positive responses didn't differ
significantly in groups 1 and 2 and amounted
to 83.9% (95%CI 80.6-87.1) and 75.7% (95%
CI 69.0-82.4) respectively. Other important
sources of information included the Internet,
176 people (21.9%, 95% CI 15.8-28.0); printed
editions, 118 people (14.7%, 95% CI 8.3-21.0);
TV, 80 people (9.9%, 95% CI 3.4-16.5%). The
least trust was put by our respondents into
relatives, friends, and other sources of informa-
tion, from 1.5% to 7.0% (95% CI 0.0-13.6%).
There was a question who bore the greatest
responsibility for prevention of non-infectious
diseases, including cardiovascular system dis-
eases and endocrine system diseases; most re-
spondents inclined to think the responsibility
was utterly their own as 678 people (84.2%,

"'"The Report on number of diseases registered in patients aged 18 and older, living on a territory on which medical; ser-
vices are rendered by a healthcare organization in 20__ ", approved by the Order by Belarus National Statistical Committee on
October 08, 2012 No. 168, with amendments made on August 11, 2017 No. 90.[web-source]. — URL: http://www.
belemt.by/ru/activity-of-the-center/statistika/state-statistical-reporting (date of visit November 12, 2018).
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95% CI 81.5-87.0) gave this answer. There were
other popular answers, for example, "medical
staff should do it", 196 people (24.4%, 95% CI
18.3-30.4), or "the state", 130 people (16.2%,
95% CI 9.8-22.5%). A rather small number of
respondents, 30 people (3.7%, 95% CI 0.0-10.6)
thought that "local authorities" should take care
of their health, and only 8 people (1.0+0.3%)
(1.0%, 95% CI 0.0-8.3%) stated that the
above-mentioned diseases "couldn't be preven-
ted". We didn't reveal any significant discrep-
ancies between answers given by people from
two different groups. In spite of quite a big
number of respondents - 84.2% (95% CI
81.5-87.0%) - thinking that taking care of their
health was their own responsibility, only 258
of them (32.1%, 95% CI 26.4-37.7%) con-
trolled their blood pressure regularly and on
their own, without any doctor's recommendations.
287 respondents (35.7%, 95% CI 30.1-41.2%)
showed interest in this health parameter when
they visited a doctor; 260 respondents (32.3%,
95% CI 26.6-38.0) didn't controlled it. Only
one fourth of 258 people (24.4%, 95% CI
13.8-35.0%) who controlled their blood pres-
sure were medical workers. Therefore, correct
"theoretical" understanding that it is necessary
to take care of one's health wasn't put into
practice even regarding a simplest issue, con-
trol over blood pressure, and the situation was
the same either for medical workers or people
with any other occupation.

Table 1 contains the results regarding
awareness that respondents have about iodine
deficiency. 156 people of the overall sampling
(19.4%, 95% CI 13.2-25.6%) stated that they
or their relatives who lived with them had thy-
roid gland diseases, 111 people in group 1
(13.8%, 95% CI 7.4-20.2%), and 45 people
(5.6%, 95% CI 0.0-12.3%) in group 2. More
than a half respondents thought that there was
a problem related to iodine deficiency in our
country as 494 people gave such an answer
(61.4%, 95% CI 60.8-62.0%), and here statis-
tically significantly greater share of medical
workers were of this opinion, 162 (77.1%,
95% CI 70.7-83.6%) in group 2 against 332
(55.8%, 95% CI 50.5-61.1%) against group 1.
We should note that according to a national
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questioning accomplished in 2003, 74% out of
5,000 respondents knew there was a iodine
deficiency in Belarus, and 87% saw advertis-
ing on TV that was urging them to consume
1odized salt [12]. It proves that awareness on
IDD issues among population has decreased.
And, taking into account priority sources of
information mentioned by our respondents, we
should assume that TV advertising won't have
any substantial influence on consumers aware-
ness on necessity to prevent alimentary iodine
deficiency.

There was a question whether a person
could control iodine consumption on his or her
own making it sufficient; 495 respondents
(61.5%, 95% CI 60.9-62.1) answered "yes",
and these answers were quite in line with those
given to the previous question in both groups.
Eventually, 159 medical workers (75.7%, 95%
CI 69.0-82.4) were statistically significantly
more self-confident than 336 people who did-
n't work at a medical organization (56.5%,
95% CI 51.2-61.7%). There was statistically
significantly smaller number of medical work-
ers who had difficulty answering this question,
(8.1%, 95% CI 0.0-21.5%), than people who
didn't work at any medical organization
(27.7%, 95% CI 20.9-34.6). And quite similar
number of people in both groups believed they
couldn't solve this problem themselves
(15.8%, 95% CI 8.4-23.2 and 16.2%, 95% CI
3.8-28.6%, respectively).

More than half respondents (440 people or
55%, 95% CI 54.1-55.3) stated it was impossi-
ble to eliminate iodine deficiency by consuming
only "local" products; however, statistically
significantly more medical workers knew it
(164 people or 78%, 95% CI 71.8-84.4).

Medical workers were naturally better
aware of health disorders caused by iodine
deficiency and its insufficient introduction
into a body (such as lower intelligence, en-
demic goiter, or chronic fatigue) than people
in group 1 or the overall sampling (Table 1).
However, only 28% of medical workers (95%
CI 16.1-39.1) and 16% of other respondents
(95% CI 8.4-23.4) stated that iodine defi-
ciency could be an obstacle for pregnancy (as
it causes infertility); so, as we can see, only
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Table 1

Assessment of awareness on iodine deficiency among people living in Belarus

Question / Total Not related to medicine Medical workers
Answer to it abs. | % | I abs. | % | I abs. | % | CI
Do you / you relatives who live with you have any thyroid gland diseases?

Yes 156 19 [13.2-25.6| 111 19 [11.4-259| 45 21 9.4-33.4
No 649 81 |77.6-83.6 | 484 81 |77.9-84.8 | 165 79 172.3-84.8
Do you think there is iodine deficiency in Belarus?

Yes 494 61 [60.8-62.07 332 56 [50.5-61.17] 162 77 [70.7-83.6

No 87 11 4.3-17.3 66 11 3.5-18.7 21 10 | 0.0-23.1
Difficult to say 224 | 28 [219-33.7] 197 | 33 [26.5-39.7 | 27 13 [0.0-25.7°
Can people see to sufficient consumption of iodine themselves?

Yes 495 62 60.9-62.17| 336 56 [51.2-61.8"| 159 76 69.0-82.4°
No 128 16 [9.56-222 | 9%4 16 8.4-23.2 34 16 | 3.8-28.6
Difficult to say 182 22 | 16.5-28.7| 165 28 120.9-346 | 17 8 0.0-21.5
Do you know that if you consume only local food (grown and manufactured in Belarus)
it will not provide you with essential quantity of iodine?
Yes 440 55 |54.1-55.37| 276 46 [40.5-52.3"| 164 78 |71.8-84.4
No 348 | 43 |42.6-43.97] 304 | 51 453-56.7 | 44 | 21 [89-33.0°
Difficult to say 18 2 0.0-9.3 16 3 0.0-10.9 2 1 0.0-20.0
What health disorders are caused by iodine deficiency?
Excess weight 198 25 |18.6-30.6 | 151 25 [184-323| 47 23 110.5-34.3
Lower intelligence | 280 | 35 [29.2-40.4"| 162 | 27 [20.4-344°| 118 | 56 [42.2-65.17
Growth retardation | 248 31 ]25.1-36.6 | 157 26 [ 19.5-333] 91 43 [33.2-53.5
Infertility 152 19 | 12.7-25.1| 94 16 8.4-23.4 58 28 |16.1-39.1
Endemic goiter 571 | 71 |67.2-74.7°| 384 | 65 [59.8-69.3°| 187 | 89 [84.6-93.5*
Chronic fatigue 457 57 156.2-57.47| 313 53 [47.1-58.17| 144 69 161.0-76.2*
Other 15 2 0.0-8.9 10 2 0.0-10.1 5 2 0.0-17.3
Difficult to say 42 5 0.0-12.0 41 7 0.0-14.0 1 0.5 ] 0.0-14.0
Do pregnant and breast-feeding women need to consume iodine in greater quantities?
Yes 505 63 [62.2-63.37| 345 58 [52.8-63.2°7| 160 76 69.6-82.8
No 42 5 0.0-12.0 26 4 0.0-12.4 16 8 0.0-21.1
Difficult to say 258 32 1264-37.7| 224 38 [31.3-44.0"| 34 16 | 3.8-28.6'

Note: * means discrepancies between groups 1 and 2 are statistically significant, p<0.05;
** means discrepancies in a number of answers given by overall sampling are statistically signifi-
cant in comparison with a number of answers given by medical workers, p<0.05.

152 people in the overall sampling (19%, 95%
CI 12.7-25.1) fully realized how grave the prob-
lem was. But at the same time 2/3 or 505 re-
spondents (63%, 95% CI 62.2-63.3) knew that
pregnant women and breast-feeding mothers
needed to consume iodine in greater quantities;
and 224 (86.8%, 95% CI 82.3-91.3%) out of
258 people who had difficulty answering this
question didn't have any medical education.
Table 2 contains answers given to ques-
tions on activities that are applied to prevent
1odine deficiency. Only 134 respondents (17%,

62

95% CI 10.3-23.0%) agreed that consumption
of table iodized salt was enough for preventing
iodine deficiency, 15% from group 1, and 21%
from group 2: About half of total 805 respon-
dents, 420 people (52%, 95% CI 51.6-52.8%)
thought that iodized salt only wasn't enough to
prevent iodine deficiency. And there were sta-
tistically significantly more respondents in
group 1 than among medical workers who
were sure iodized salt consumption was
enough to make up for iodine concentration in
a body or who had difficulty answering this
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Ways to prevent iodine

Table 2
deficiency in households

Answer Total Not related to medicine Medical workers
to a question abs. | % | CI abs. | % | CI abs. | % | CI
Can iodized salt consumption completely eliminate iodine deficiency in a body?
Yes 134 | 17 | 103-23.0 | 89 | 15 | 7.6-22.4 | 45 21 | 9.4-334
No 420 | 52 |51.6-52.87 [ 289 | 49 |42.8-54.37 | 131 | 10 | 0.0-23.1°
Difficult to say 251 | 31 | 25.5-36.9 | 217 | 36 [30.1-42.9" | 34 13 ]0.0-257
What do you apply to eliminate iodine deficiency in a body?

Todized salt 392 | 49 |48.1-49.37 | 259 | 44 [37.5-49.6 | 133 | 63 |55.1-71.5
BAAtofoodormul- | 470 ) 5y | 153074 | 112 | 19 | 116261 | 59 | 28 |163-39.6
tivitamin preparatlons
Sea food 471 | 59 |57.9-59.17 [ 336 | 19 |51.2-61.8 | 135 | 64 |16.3-39.6"
Walnuts all the time | 226 | 28 | 22.2-33.9 | 167 | 57 | 21.3-34.9 | 59 | 28 |16.3-39.6
Othet productsrich | 536 | 17 | 111237 [ 224 | 17 | 95241 | 74 | 19 | 69214
with iodine
Nothing 96 | 12 | 55-184 | 82 | 14 | 63212 | 14 7 ] 0.0-202

Note: * means discrepancies between groups 1 and 2 are statistically significant, p<0.05;
** means discrepancies in a number of answers given by overall sampling are statistically signifi-

cant in comparison with a number of answers given

question. 392 respondents (49%, 95% CI
48.1-49.3) consumed iodized salt, but in addi-
tion to it, respondents also mentioned sea food
(471 people, 58.5%, 95% CI 57.9-59.1%), bio-
logically active additives to food (BAA) or
multivitamin preparations (171 people, 21.2%,
CI 15.1-27.4%), walnuts (226 people, 28.1%,
95% CI 22.2-33.9%), and other products
which are rich with iodine (236 people, 17.4%,
95% CI 11.1-23.7%). And medical workers
mentioned iodized salt consumption as a way
to prevent iodine deficiency disorders statisti-
cally significantly more frequently, that re-
spondents without medical education; and as
for sea food consumption, they mentioned it
statistically significantly less frequently than
people from group 1.

Therefore, we can observe there is lower
awareness about IDD-related issues as well as
ways to prevent them both among population
as a whole, and medical workers as well.

Although only 48.7% (95% CI 48.1-
49.3%) stated they permanently consumed
iodized salt, objectively it is consumed in
much greater quantities and it is confirmed by
volumes of its sales in retail networks. As per
monitoring data collected in 2016-2017, io-
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by medical workers, p<0.05.

dized salt sales accounted for 71.2%-81.5%
of overall salt sales, and it didn't include sales
of salt with natural iodine contents (for ex-
ample, sea salt). Such sales volumes are due
to sufficient manufacture of rock salt and ta-
ble salt in the country which are the most
popular salt types among consumers and due
to relatively high prices on imported salt as
well. We should take into account that in
some regions iodized salt accounts for 70-
90% of the overall salt volumes sold through
retail networks. And for comparison, if we
look at countries where "people are free to
choose which salt to consume", only 50-60%
respondents state they permanently consume
iodized salt [13, 14, 15].

At present a lot of food products enriched
with iodine are manufactured in Belarus. Bear-
ing that in mind, it was particularly important
to take into account all possible sources of io-
dine as well as conditions for persistent and
sufficient iodine consumption by population,
on one hand, and to reveal probable excess in-
troduction of the examined micronutrient, on
the other hand. We substantiated different
models for assessing iodine introduction with
food (Table 3) [16].
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Table 3
Models for assessing alimentary iodine introduction
Model lodine contents Consumption
Natural in all groups of food | Average consumption (median) of all food products
Model 1 |products High level (90-95 percentile) of food products consumption
for all groups
Model 2 Natural in some food products; | Average consumption (median) of all food products
sausages and bakery are made |High level (90-95 percentile) of food products consumption
with using iodized salt for all groups
Natural in some food products; | Average consumption (median) of all food products, a share
sausages are made with using of enriched food products may account for 10, 50 and 100%
Model 3 iodized salt; bakery and dairy of the overall food consumption
products are made with using High level (90-95 percentile) of food products consumption
iodized salt or iodcasein, eggs are | for all groups, a share of enriched food products may account
biologically enriched with iodine | for 10, 50 and 100% of the overall food consumption
lodine introduction estimated as per population consumes this element in sufficient

Model 1 gave us average consumption with
food equal to only 92 pg a day and it was only
60% of the physiological need (150 ng a day).
But if we take high levels of consumption
within the same model, iodine contents in a
daily ration go up to 234.2 nug a day and it is
even greater than the physiological need.
However, this model is far too theoretical and
unlikely to be met in practice, only in case of
people who keep a specific high-calorie diet
(for example, sportsmen).

As application of iodized salt in food
products manufacturing is fixed in the na-
tional legislation of Belarus®, iodine introduc-
tion with food is more likely to occur accord-
ing to Model 2. Iodine contents here amount
to 157.4 pug a day when food consumption is
average and to 449.3 pg a day when food
consumption level is high. If we apply exag-
gerated scenarios (Model 3) and assume that a
consumer uses 5 extra grams of iodized salt
adding it to cooked food, we naturally see
further increase in iodine contents in daily
consumption, within 366-879.9 pg a day
range. It still doesn't exceed the upper limit of
safe iodine consumption (1,100 pg a day).

It is necessary to monitor iodized salt
consumption as it helps to guarantee that

quantities, especially when there are a lot of
recommendations to reduce salt consumption.
WHO experts note that a decrease in sodium
quantities consumed with salt is a direct eco-
nomically efficient health preservation tech-
nique as it potentially allows to reduce inci-
dence and mortality caused by certain non-
infectious diseases and to lower expenses on
medical care. According to these recommenda-
tions, at present adults are to reduce their daily
sodium consumption to 2 grams that corre-
sponds to 5 grams of salt (and it concerns all
adults, both with primary hypertension and
without it); as for children, maximum con-
sumption recommended for them should be
adjusted as per their need in energy and it will
be substantially lower relative to adults' needs
[17, 18, 19].

Any research on iodine consumption
based on calculated values should be con-
firmed by objective data on provision with io-
dine. Actual provision with iodine can be vali-
dated with assessment of iodine excretion with
urine and dynamics in thyroid gland diseases
caused by iodine deficiency. Figure 1 shows
results of monitoring over iodine excretion
with urine starting from 2001. The data prove
there is no iodine deficiency as ioduria median

% Sanitary standards and rules entitled "Requirements to food raw materials and food products" approved by the Or-
der issued by the Belarus Public Healthcare Ministry on June 21, 2013 No. 52. — Minsk, 2013. [web-source]. — URL:

http://rcheph.by/news/postanovlenie-52-ot-21-iyunya-2013-g-ob-utverzhdenii-sanitarnykh-norm-_1386688238.html

of visit November 20, 2018).
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Figure 1. Monitoring over iodine excretion with
urine in representative groups of children living
in Belarus (2001-2017)

in children is higher than 100 pg/l in all the
accomplished examinations.

There is another one reliably estimated
parameter related to provision with iodine; it is
prevalence of simple goiter in the overall
population and among children younger than
18 as this thyroid gland disease is caused by
iodine deficiency. Incidence rate for simple
goiter decreased from 325.0 per 100 thousand
people in 2000 to 51.51 per 100 thousand peo-
ple in 2017 (Figure 2). An authentic, though
less significant, decrease in incidence rate was
registered among children younger than 18; it
amounted to 136.31 per 100 thousand people.
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550~ = Busie
y = 350250354

250 — ]

S 2 () RORG
200 —| 158 R*=10,8989
150 - — 48
100 4 — 64 ]
o B BN 599 5151

0
2000 2008 2009 2014 5151 2017

Figure 2. Dynamics in incidence rate for simple
goiter (per 100 thousand people) over 2000-2017

Morbidity with primary congenital hypo-
thyroidism diagnosed as per data obtained via
neonatal screening is applied as an exact indi-
cator for nutritional provision with iodine
among newborns and their mothers [20]. In
Belarus neonatal screening is performed in ac-
cordance with the consensus reached by the
The European Society for Pediatric Endocri-
nology [21]. Frequency of congenital thyroid

ISSN (Print) 2308-1155 ISSN (Online) 2308-1163

dysfunctions detected in a country amounts to
such a value that proves there is no iodine de-
ficiency in Belarus as it is equal to those de-
tected in other European countries where io-
dine deficiency is also absent. In 2014 it
amounted to 1:4,216 newborns out of 118,064
children (totally 118,697 children were born).
The second screening stage also revealed posi-
tive trends; incidence with congenital hypothy-
roidism was equal to 1.96 per 100 thousand
people in 2006, but it didn't exceed 0.94 per
100 thousand people in 2017.

Conclusion. The complex research which
we performed is a convincing evidence that the
national program aimed at eliminating IDD is
quite efficient and it allows Belarus to maintain
a status of a country with relevant iodine con-
sumption. The chosen strategy that envisages
obligatory use of iodized salt in food manufac-
turing and catering as it is fixed in the national
legislation allows to provide sufficient iodine
introduction with food and secures a margin
necessary for a decrease in salt consumption by
population. And here there is no risk related to
excess introduction of iodine with food prod-
ucts enriched with this element. Nevertheless,
questioning performed among population re-
vealed that awareness about IDD issues de-
creased both among population in general and
among medical workers as well; they were also
less aware about a contribution made by io-
dized salt into IDD prevention. Some people
believe that sporadic consumption of food
products with high iodine contents, consump-
tion of BAA to food, or replacing simple salt
with natural sea salt to a great extent provide
iodine deficiency prophylaxis. Given that,
a certain deterioration of iodine provision
among populations is rather probable and it
may occur in the nearest future.

If population is informed about risks, it
will allow, together with other strategic activi-
ties (medical and hygienic monitoring), to im-
plement persistent strategy aimed at eliminat-
ing iodine deficiency in Belarus. We should
take into account basic sources of information
that people prefer to use, basically they are
medical personnel and mass media, including
the Internet.
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Our complex research convincingly
proves that the national program aimed at
eliminating iodine deficiency is quite efficient
and it allows Belarus to maintain a status of a
country where population consumes iodine in
proper amounts. The chosen strategy that en-
visages obligatory use of iodized salt in food
manufacturing and catering as it is fixed in
the national legislation allows to provide suf-
ficient iodine introduction with food and se-
cures a margin necessary for a decrease in salt
consumption by population. And here there is
no risk related to excess introduction of io-
dine with food products enriched with this
element.

Nevertheless, certain data indicate that
both population in general and medical work-
ers as well are now not properly aware about
issues related to iodine deficiency and they
don't fully comprehend a key role that iodized
salt plays in prevention of the above men-

tioned IDD. If this trend persists and people
continue to be poorly aware about efficient
prevention activities it will lead to a probable
decrease in the existing iodine provision
among population, Negative outcomes may be
an increase in morbidity with IDD. Conse-
quently, it is vital to activate an information
campaign aimed at both population in general
and medical workers which will be imple-
mented via the most efficient up-to-date com-
munication means (social networks, the Inter-
net, etc.). All the above mentioned, together
with activities implemented in the sphere of
hygienic and medical monitoring, will help to
preserve long-term stability in the national sys-
tem for iodine deficiency prevention.
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