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Abstract: Underestimating the risk of iodine deficiency among the population and its impact on high risk groups such as
pregnant women and children creates a serious problem for the health care system. The aim of the present study is to establish the
current iodine status in pregnant women in Bulgaria and to clarify the importance of additional supplementation with combined
vitamins and minerals (including iodine). Material: We included 537 non selected in advance pregnant women, avarage age
30.4945 years (95% CI: 30.06 - 30.91), median — 30 (18-47) (95% CI: 30 - 31). More than 50% (271/537) of pregnant women
took only vitamins with minerals or combined with other medications. Methods: After completing a personal Questionnaire, each
pregnant woman followed the study protocol: sample for TSH and TPOAb (ECLIA method) morning urine to determine the
iodine concentration by inductively coupled plasma mass spectrometry (ICP-MS); ultrasound examination to determine the
volume of the thyroid gland. Results: The mean concentration of iodine in urine for the whole group of pregnant women (n-537)
was 181.60+£93.97 ug /L, median 170 pg /L (20" percentile — 102 pg/L, 80™ percentile — 248 pg/L). According to the criterion
“additional supplementation” three groups of pregnant women were formed — A (79, 14.71%) — not taking anything, B (271,
50.47%) — taking combined vitamins with minerals (including iodine), C (187, 34.82%) — taking medicines other than vitamins.
The highest is the average level of iodine in urine in Group B — 191.08+95.42 ng / L and the lowest in Group A — 162.91+93.23
pg/L, P<0.01.If combined vitamins with minerals (including iodine) are taken, it will be significantly less common to have low
iodine in urine — Group B — 31.1% against Group A — 53.2%, P < 0.033 i.e. there is a greater chance to normalize the level of
iodine in the body. The supplementation with combined vitamins with minerals (including iodine) increased the percentage of
pregnant women with over-optimal iodine in urine (> 250 pg/ L) — 23.3% against 15.6% of these not taking combined vitamins
with minerals (P < 0.04). No association was found between iodine in urine and thyroid volume, nor with abnormalities in TSH
or TPOAD levels. Conclusion: The additional intake of combined vitamins with minerals (including iodine) contributes to the
normal level of iodine in urine in pregnant Bulgarian women.
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1. Introduction

Iodine deficiency is a very serious public health problem for ~ of iodine on the development of fetal brain structures. It is not
every population in the world and especially for pregnant entirely clear whether the consumption of iodized salt alone
women and young children. Underestimating this problemisa  can ensure the increased iodine needs of pregnant women.
direct threat to public health. Particularly critical is the effect  Intellectual potential is directly responsible for the formation
of low iodine intake during pregnancy, due to the proven role  of nerve tissue. The main substrate for adequate synthesis of
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thyroid hormones is iodine. According to three international
organizations — World Health Organization (WHO),
International Council for the Control of ITodine Deficiency
Disorders (ICCIDD) and United Nations Children’s Fund
(UNICEF) iodine deficiency at population level is proven
when the median iodine concentration in a spot urinary
sample in children aged 6 - 11 years is < 100 pg / L and in
pregnant women is < 150 pg / L. The normal range for
urinary iodine concentration (UIC) in pregnant women is
150-249 pg /L [1, 2]. During pregnancy, iodine requirements
increase and the recommended daily intake of iodine is 250
ng, unlike non-pregnant women, who have 150 pg. WHO,
UNICEF, ICCIDD (2001) recommend that the daily iodine
intake for pregnant women and nursing mothers should be
250 pg, for children - 90 - 120 pg (for the periods: up to 5
years and 6-11 years), and for adolescents (from 12 years up)
and adults - 150 pg daily [2-4]. A person’s intelligence
depends of the development of nerve tissue, and thyroid
hormones are essential for its development [5-7]. The aim of
the present study is to investigate iodine intake in pregnant
women in Bulgaria by examining the effect of
supplementation of combined vitamins with minerals
(including iodine) and medications in a country with
established universal iodization of salt. However, there are
also practices of salt intake which are different from
Bulgarian iodized salt so it is very important to check the real
status of Bulgarian pregnant women.

Study design

A cross-sectional, multicenter population-based study was
conducted from September 25 to November 6, 2019 in 10
regions of Bulgaria (Sofia and Sofia region — Samokov,
Pirdop; Smolyan and the region; Gotse Delchev; Gabrovo
and the region; Troyan-Apriltsi; Burgas and the region; Stara
Zagora and the region; Pleven and the region), including
small towns and villages from each region or a total of 84
settlements. The regions were not randomly selected.
Regions with known iodine deficiency in the past endemic
were included, such as Sofia city, Sofia district, Smolyan,
Gotse Delchev, Gabrovo, Troyan, as well as regions with
iodine sufficiency (non-endemic) — Burgas, Stara Zagora,
Pleven and their districts. The study was conducted with the
assistance of 104 endocrinologists and gynecologists from
the selected areas. They invited over 630 pregnant women to
participate in the screening. Of these, 537 pregnant women
(85.23%) took part.

2. Material

We studied 537 pregnant women, average age 30.49+5
years [95% CI: 30.06 - 30.91], median — 30 (18 - 47), [95% CIL:
30 - 31]. Their distribution by age categories is as follows: 18 -
22 y—31(5.78%),23 -27 y— 114 (21.22%), 28 - 32 y — 214
(39.86%), 33 -37 y— 128 (23.84%), 38 - 42 y— 46 (8.56%), 43
- 47 y — 4 (0.74%). It should be noted that 85% of pregnant
women are between 23 and 37 years of age. The examined
pregnant women are distributed by trimesters according to the
gestational week, as follows: first— 109 (20.3%), second — 269

(50.1%), third — 159 (29.6%).

All participants signed an informed consent, confirmed by
the local Ethics Commission at Sofiamed University Hospital,
and prepared following ethical standards according to the
Helsinki-1964 Declaration and its later additions [8].

Each pregnant woman herself filled in a Questionnaire with
the assistance of a specially designated medical person from
the “face to face” team in order to correctly collect data on
pregnancy history, intake of combined vitamins with minerals,
(including iodine) other medications by type and dose,
available thyroid or other diseases.

Pregnant women were admitted to the screening at random
without pre-selection, as 458/537 (85.28%) of them took
medication [Magnesium supplements — 125 (23.27%), Acid
Folic - 118 (21.9%), Micronized progesterone — 23 (4.2%), Iron
supplements — 64 (11.9%), Antispasmodics— 32 (5.9%),
Aspirin - 30 (5.5%), Low molecular weight heparins — 27
(5.0%), Levothyroxine — 77 (14.1%), Methyldopa — 4 (0.7%)] —
alone or in various combinations. However, mainly in 50.46%
(271/537) of the cases these were combined preparations
containing vitamins and minerals (including iodine) taken alone
or together with other medications, following the protocol of
gynecologists, thus providing 150 png iodine per day. The most
common drugs are magnesium, folic acid and iron (57.1%), and
some other drugs given to individual pregnant women in order
to preserve the pregnancy and bring it to a successful delivery —
antispasmodics, progestin, and anticoagulants. Levothyroxine
substitution was found in 77 (14.1%) pregnant women with a
known thyroid disease.

All participants were Caucasian, with no evidence of liver,
kidney disease or evidence of malabsorbtion. Pregnant women
followed their usual daily routine in the previous months.

3. Methods

After completing the personal Questionnaire, the actual
weight and height for each pregnant woman were measured.
The weight before pregnancy was also registered in the
Questionnaire. The body mass index (BMI - kg/m?) before
pregnancy and the current one were calculated. Data on
dietary supplement use were obtained from the Questionnaire,
and women were classified as supplement users (using
combined vitamins containing > 150 pg iodine/day) and
non-supplement users. The cut-off of 150 pg was chosen as
this is the recommended level for iodine supplementation
during pregnancy in many countries and as the most popular
combined vitamin with minerals tablets in our country contain
150 pg iodine [9, 10].

Fasting venous blood was taken from the cubital vein, a
sample of fresh morning urine sample was collected, and an
ultrasound examination of the thyroid gland was performed.

The main indicators that determine the iodine status are:
concentration of urinary iodine, TSH level, thyroid size
(volume). The first most important is urinary iodine
concentration (UIC), which indicates the intake of iodine with
food (90% is excreted passively in the urine depending on
estimated glomerular filtration rate, eGFR) [11]. Thus, the
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UIC in a sustained diet represents the balance between dietary
intake, thyroid iodine extraction, total thyroid hormone depot
and GFR.

3.1. Screening Algorithm

3.1.1. Determination of Existing Thyroid Volume Among the
Examined Pregnant Women

In addition to palpation of the cervical region to determine
the volume of the thyroid gland, an ultrasound examination
was performed with Digital Color Doppler Diagnostic
Scanner, C5 Ex (Shenzhen Landwind Medical Industry,
China). According to the standard formula, the volume of the
thyroid gland in mL was calculated and it was used in the
analyses of Zimmermann MB. et al. and in subsequent years to
date [12, 13].

3.1.2. The Laboratory Analysis

The laboratory analysis of all blood samples was performed in
a Central laboratory on the day of taking the blood sample in
the morning on an empty stomach. TSH (reference limits 0.27
- 42 mIU / L) was quantified using the ECLIA-sandwich
method of the Cobas e601 analyzer, as well as TPOAb
(reference limits < 34 IU / mL) by the ECLIA-method of the
Cobas e601 analyzer.

3.1.3. Urinary Iodine Concentration Is Determined

The pregnant women gave a single portion of the morning
fresh midstream urine ~20 ml using clean plastic cups to test
iodine. The samples were immediately transported at room
temperature in neutral monocuvets to the Central Laboratory
(for transport shorter than 8 h, they were transported at room
temperature, which does not influence their quality) and the
aliquots of all urine samples were frozen at -20° until analysis.
The next day the frozen samples were transported in special
containers to the accredited Limbach laboratory in Heidelberg,
Germany. The analysis was performed using the accredited
inductively coupled plasma mass spectrometry (ICP-MS)
method with the following characteristic: linearity in the range
of 0 — 4000 pg/l, precision in the series at 304 mcg/l RSD
0.8%, inter-assay SNU=304 pg/l, 15 shifts, RSD 4.5%;
accuracy percentage deviation from adjusted nominal value of
the certified reference material SeronormTM Trace Elements
urine (SNU) (304 pg/1): 4.0% (data set=4x12), recovery 91%
and 104%. The results are presented in pg/L.

3.2. The Statistical Analysis

The statistical analysis was performed using standard SPSS
13.0 for Windows: descriptive statistics (mean, medians,
standard deviation), correlation analysis and analysis of
variance (ANOVA, post-hoc test - with Bonferroni alpha
correction), using parametrical and non-parametrical methods,
including - Chi-Square Test, Fisher's Exact Test,
Kolmogorov-Smirnov, Shapiro-Wilk Tests, Levene's Test for
Equality of Variances, Student’s t-test, Kruskal-Wallis test and
Mann-Whitney test. All quantitative variables were presented
as mean with standard deviation, median or percentage (unless
specified otherwise), p values below 0.05 were accepted as

statistically significant.

4. Results

The mean value of iodine in urine for the whole group of
pregnant women (n-537) was 181.60+93.97 pg / L, and the
median (mUIC) was 170 pg / L (95%CI: 161 - 177) and is
presented in Table 1 together with its 20™ and 80™ percentiles

Table 1. Summary mUIC data in the study population of 537 pregnant women.

Indicator Value
Number of subjects 537
Median 170 pg/L
20™ percentile 102 pg/L
80™ percentile 248 pg/L
<100 pg/L 19.0%
<50 pg/L 4.28%
<20 pg/L 0.37%

Our results contrast with those of Bath S. C. (2015), which
reported UK data for first trimester pregnant women — mean
mUIC level 853 pnug/L (in 42% pregnants with
supplementation - 111 pg/L, and in 58% pregnants without
supplementation — 60.9 pg/L) [14]. On the other hand, iodine
deficiency has been reported in fertile women in Asia.
According to data from The Nutrition and Health Survey in
Taiwan (2013) revealed that the mUIC of non-pregnant
women of child-bearing age of 1544 years was 124 pg /L,
which was adequate in general, but insufficient according to
pregnancy criteria [15].

We divided our pregnant women into three main groups
according to the accepted criteria for the level of iodine in
urine — low: 1 - 149 pg / L; normal: 150 - 249 pg / L;
over-optimal: 250 - 497 pg /L [16-18], table 2.

Table 2. Distribution of pregnant women in three main groups according to
the level of iodine in urine — low, normal, over-optimal.

Parameter Level (ug/L) Number (%)
Low UIC 1-149 221 (41.2)
Normal UIC 150-249 211 (39.3)
Over-optimal UIC 249-497 105 (19.6)

To detail the low level of iodine in urine, another subgroup
with level of iodine in urine <49 pg/ L was introduced in table 3.

Table 3. Subgroup distribution of iodine in urine in the general group of
pregnant women.

Subgroups <49 pg/L.  50-149 pg/L 150-249 pg/L. ~ >250 pg/L

Number (%) 23 (4.28) 198 (36.87) 211 (39.29) 105 (19.55)

The role of the intake of combined vitamins with minerals
(including iodine) during pregnancy was analyzed. In general,
combined vitamins usually contain 150 pg of iodide. Thus, 4
groups were formed: Group A — pregnant women, who do not
take anything (n-79, 14.71%); Group B — pregnant women,
who take combined vitamins with minerals (including iodine)
— alone or with other drugs (n-271, 50.37%); Group C —
pregnant women, taking any medication but not vitamins
(n-187, 34.82%); Group D — unites pregnant women, who do
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not take vitamins, i.e. Group A + Group C (n-266), table 4.

Table 4. Analysis of the whole group according to the intake of drugs in general and in the subgroups with different levels of iodine in urine.

Group A - not taking

Group B-taking vitamins

Group C - taking other  Group D=group A +

Group/ Indicator Total anything (n-79) with minerals (n-271) medications (n-187) group C (n-266)
Number (%) 537 (100%) 79 (14.71%) 271 (50.47%) 187 (34.82%) 266 (49.53%)
Median 170 149 175 170 158
95% CI 161-177 123-168 166-199 151-185 137-176
Mean level of UICESD  181.61+93.97 162.914£93.23 191.08495.42 175.31+90.86 171.66+91.56
<49 pg/L n-23,4.28% n-8, 10.12% n-8,2.95% n-7,3.76% n-15, 5.61%
50-149 ng/L n-198, 36.87% n-35, 44.32% n-92, 33.94% n-71, 37.96% n-106, 39.84%
150-249 ng/L n-211, 39.29% n-25, 31.64% n-109, 40.23% n-77,41.17% n-102, 38.71%
250+ ng/L n-105, 19.55% n-11, 13.92% n-62, 22.88% n-32,17.11% n-43, 16.16%
the main group are pregnant women with normal or
p=0,021 over-optimal levels of iodine in urine (n-316, 58.84%). The
200 highest is the average value of iodine in urine in pregnant
women who take vitamins with minerals - including iodine
(Group B) and the lowest is in those pregnant women who do
_ 150 — - not take anything (Group A). The difference is significant —
?‘ﬂ (95% CI (95% CI 191.08+95.42 pg/ L for Group B versus 162.91£93.23 pg /L
G 166-199) 123-168) for Group A (P < 0.01), and in figure 1 we present a
S 10 comparison of the medians of UIC of these two groups of
% pregnant women, which also differ significantly (P < 0.021).
T o In the conditions of different iodine in urine, a comparison
of the frequency between the two groups — Group A (does not
take anything) and Group B (takes combined vitamins with
0

Supplements users
(n=271)

Non-supplement users
(n=79)

Figure 1. Comparison of median urine iodine concentration between groups
B (supplemented) and A (non-supplemented).

As can be seen from Table 3, there are isolated cases with
extremely low levels of iodine in urine (n-23, 4.28%), while

minerals) was made. A significant difference between them in
the conditions of low iodine in urine was found. If you take
vitamins with minerals (Group B), you will have low iodine in
urine significantly less often, i.e. you will normalize the level
of iodine in your body (36.5% vs. 54.4%), P < 0.033, table 5.

Table 5. Comparison between Group A (not supplemented) against Group B (supplemented,).

Medications 1-149 pg/L 150-249 pg/L 250-497 pg/L
Group A —not supplemented n-79 (100%) 43 (54.43%)* 25 (31.65%) 11 (13.92%)
Group B — supplemented with vitamins and minerals n-271 (100%) 99 (36.54%)* 109 (40.22%) 63 (23.24%)
Total n-350 (100%) 142 (40.57%) 134 (38.29%) 74 (21.14%)

*p<0.033 (Chi-Square Tests - Fisher's Exact Test).

When comparing Group C (taking other medications but
without vitamins resp. iodine) with the other two groups —
Group A (not supplemented) and Group B (supplemented with
combined vitamins and minerals-including iodine) no
significant difference was found (NS).

Group B (supplemented with combined vitamins and
minerals-including iodine) showed that in comparison with
the other two combined groups A + C (both have no vitamin
intake) there is a significant difference between low and
over-optimal iodine (P<0.043), table 6.

Table 6. Comparison of the frequency of the combined Group D=group A and group C (not supplemented) with Group B (supplemented with vitamins and

minerals) in different level of iodine in urine.

Medications 1-149 pg/L 150-249 pg/L 250-497 pg/L
Group D=Groups A+C, Not supplemented n-266 (100%) 122 (45.87%)* 102 (38.34%) 42 (15.79%)*
Group B Supplemented with vitamins and minerals n-271 (100%) 99 (36.54%)* 109 (40.22%) 63 (23.24%)*

Total n-537 (100%)

221 (41.1%) 211 (39.3%) 105 (19.6%)

*p<0.043 (Chi-Square Tests - Fisher's Exact Test).

Combined vitamins with minerals (including iodine) have a
significant effect on the excretion of iodine in the urine. Their
intake increases the percentage of pregnant women with

over-optimal iodine in urine (250-497 pug/L) - 23.24% against
15.79% in the non-supplemented. Conversely, non-intake of
combined vitamins with minerals increased the percentage of
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pregnant women with low iodine in urine (1 - 149 ng /L) -
45.87% vs. 36.54% for those taking combined vitamins (P <
0.04, Fisher's Exact Test).

The problem of iodine supplementation has also been
studied by Manousou S. et al (2019), who concluded that
pregnant women in Sweden have inadequate iodine nutrition.
The median UIC was 149 pg/L (88, 253; n=253) in
supplement users (using supplements containing>150 pg
iodine/day) and 85 pg/L (51,134; n=440) in non-supplement
users (using no supplements or supplements containing<150
png iodine/day) (P<0.001). So, women not taking iodine
supplements containing >150 pg iodine/day are affected by
mild iodine deficiency [19]. The role of iodine in urine on
TSH and thyroid volume was further analyzed. The standard
for the average thyroid volume in healthy women is 12.4+3.34
mL (9.06 - 15.74 mL) [20]. In 2017, Atlas of Thyroid
Ultrasonography set an upper normal volume limit for women
<17.4 mL [21], and the World Health Organization suggests
4.4-18 mL for normal thyroid volume in women [22].

Table 7 presents the average thyroid volume of the studied
pregnant women, which is 8.9442.62 mL (25™ percentiles -
7.23, 75" percentile - 10.37), Median - 8.65 (minimum 0.26,
maximum 23.04).

Table 7. TSH level and thyroid volume at the three main levels of iodine in
urine in the studied pregnant women.

Level of UIC indicator TSH (mIU/L) ;‘:l‘l'('l“(e;i;hy“"d

0-149 png/L

number 221 221
Mean 2.640 9.08
Standard 1434 27
deviation
Median 2.460 8.70
Minimum 0.05 1.43
Maximum 9.890 21.03

150-249 pg/L

number 211 211
Mean 2.926 8.88
Standard deviation 2.327 2.69
Median 2.495 8.56
Minimum 0.02 0.26
Maximum 24.150 23.04

250-497 pg/L

number 105 105
Mean 2.774 8.77
Standart deviation 1.330 2.26
Median 2.605 8.65
Minimum 0.32 3.89
Maximum 7.220 18.38

5. Discussion

It is well known that the fetus during the first and part of the
second trimester does not have its own production of thyroid
hormones and it receives them from the mother. During this
period, the production of maternal thyroid hormones increases,
which requires more iodine — a substrate for the synthesis of
thyroid hormones. Thyroid dysfunction is already thought to
develop with urinary iodine excretion below 50 pg [23]. In our
study, the mean TSH level was 2.77+1.82 mIU / L, Median

2.53(0.020 - 24.15), Percentiles (20™ - 1.61; 25" - 1.75; 50" -
1.53; 750 . 3.43; 80°-3.73). The cases with low level of iodine
in urine (<49 pg/ L) are few - 23/537 (4.28%). In this group,
the level of TSH is within the norm of 2.59+1.43 mIU / L and
no significant difference was found in pregnant women with a
normal level of iodine in urine (150 - 249 pg /L) - 2.91+2.32
mlU / L, NS. Separately for each trimester, the mean level of
TSH in the group with iodine in urine < 49 ug / L (first -
2,34+0.84 mIU / L; second - 2,00+1,32 mIU / L; third -
3,36+1,50 mIU / L) did not differ significantly from the level
of the hormone in pregnant women with normal iodine in
urine, NS.

The level of TSH in the groups with different iodine in urine
is presented in Table 7 and no significant difference was found
in the three main levels - low, normal and over-optimal iodine
in urine. About 19.55% of the pregnant women had higher
levels of iodine in urine (250 - 497 pg / L). It is known that
higher iodine intake can lead to thyroid dysfunction
(reversible inhibition of function - Wolff-Chaikoff effect or
iodine-induced thyrotoxicosis - Jod-Basedow), goiter
formation, autoimmune thyroid disease. A healthy individual
can tolerate iodine levels of 600-1100 pg iodine /per day
without side effects [24-26].

It should be borne in mind that TSH is a good indicator of
iodine status in newborns but not in pregnant women [27]. Our
results regarding the level of TSH and the thyroid volume in the
three groups of pregnant women according to the concentration
of iodine in urine - with low (< 149 pg/ L), with normal (150 -
249 pg/ L) and with over-optimal (> 250 pg / L) showed that
there is no significant difference in the indicated parameters
between the separate groups (Table 7). No statistically
significant correlation was found between iodine in urine and
TSH levels, as well as between iodine in urine and thyroid
volume. There was no difference in TSH levels between those
taking or not taking combined vitamins with minerals
(including iodine) - 2.64+1.34 mIU / L against 3.034+2.05 mIU /
L, NS.

Women living in a population with a median UIC at or
above 100 pg/ L are not in need of iodine supplementation in
pregnancy, but if the population median UIC is below 100 pg /
L, pregnant women should take iodine-containing
supplementation [28].

Lombardi FA. et al. (2013) noted an increase in the incidence
of Hashimoto’s Thyroiditis with the inclusion of iodine
prophylaxis, which we often find in our practice, but it is more
transient and is observed in the first years after the introduction of
universal salt iodization preventive strategy [29].

In the present material the frequency of cases with positive
TPOAD is 10.5% in the examined pregnant women. The
distribution of TPOADb according to the level of iodine in urine
did not show significant differences in the three groups - with
low iodine in urine (< 149 pg /L) - 47.2%, with normal iodine
in urine (150 - 249 pg / L) - 30.9% and with over-optimal
iodine in urine (> 250 pg /L) - 21.8%, NS. It is noteworthy
that almost half of the cases with elevated thyroid antibodies
(TPOAD) are in pregnant women with low iodine in urine and
even the lowest is in those with over-optimal levels of iodine
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in urine, which has been reported by other authors [3].

The thyroid size is a very useful indicator for assessing the
severity of iodine deficiency, but it is also used to control the
initiation of a preventive strategy for control of iodine
deficiency [30]. Our result showed that the average thyroid
volume for the whole group of pregnant women was
8.94+2.62 mL, median 8.65 (minimum 0.26 - maximum
23.04). According to the accepted normal limits of WHO (4.4
to 18 mL), only in 2.0% of our women (n-11) the volume is
less (0.26 - 4.27 mL), and in 0.7% of pregnant women (n-4) it
is slightly above the upper limit (20.18 - 23.04 mL). All other

pregnant women 97.2% (n-522) have a normal thyroid volume.

When comparing the volume of the thyroid gland in the three
groups — with low iodine in urine (< 149 pg /L), with normal
iodine in urine (150 - 249 pg /L) and with over-optimal iodine
in urine (> 250 pg / L) no significant difference (NS) was
found, table 7. The level of iodine intake according to the
median urinary iodine concentration (mUIC) is distributed as
follows: severe iodine deficiency at a median < 20 pg / L,
moderate at a median in the range of 20 - 49 pg /L, mild at a
median in the range of 50 - 99.9 pg / L [2]. In the presented
Bulgarian data (Table 1) very low iodine intake, iodine in
urine <20 pg/ Lis present in only 0.37% (2 pregnant women),
moderate - in 3.91% (21 women) and mild in 14.5% (78
pregnant women) or the relative share of persons with a value
below the lower reference limit is established at 18.9% (102
women).

According to WHO / UNICEF / ICCIDD, the criteria for

eliminating iodine deficiency are:

1. Over 90% of households use iodized salt. Bulgaria is
officially listed among the countries with > 90% iodized
salt in households [31].

2. lodine in urine < 100 pg / L is present in < 50% of the
studied cases. Bulgaria is far from this value as far as
pregnant women are concerned - only in 18.99% the
iodine in urine is < 100 pg / L.

3. Iodine in urine < 50 pg / L is present in < 20% of the
studied cases. Bulgaria is also far from this value - only
4.28%.

6. Conclusion

Thus, we can say with full confidence that in Bulgaria the
iodine deficiency has been eliminated and our pregnant
women are in good condition in this regard. One of the reasons
is the universal iodine prophylaxis introduced in 1993, which
guarantees adequate iodine intake for the entire population,
including women of childbearing age born after the
introduction of the mass use of iodized salt. Despite the
successful mass iodine prophylaxis in Bulgaria by iodizing
salt for food purposes, it is obvious that during pregnancy it is
important to substitute with combined vitamins with minerals
(containing iodine), which will provide sufficient for this
period additional intake of iodide. This can maintain a normal
urinary iodine concentration during pregnancy and ensure
adequate iodine status for the mother and normal fetal
development.
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