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Abstract. This study aims to evaluate the current prevalence of iodine deficiency
diseases (IDD) among the organized population of the Republic of Karakalpak-
stan. An epidemiological survey was conducted, involving a random sample of
299 children from schools and kindergartens. A total of 250 urine samples were
collected from children aged 4-6 and 11-15 to assess iodine levels quantitatively.
The prevalence of diffuse goiter was found to be 19.4%, with 14.7% of the chil-
dren diagnosed with 1st degree diffuse goiter and 4.7% with 2nd degree diffuse
goiter. loduria analysis indicated that 57.2% of the samples had iodine deficiency
(20-99 pg/), 29.3% had adequate iodine levels (100-200 pg/l), and 13.7% had
more than adequate iodine levels (>200 pg/l). Historical data from 1998 to 2014
showed a decrease in diffuse goiter prevalence from 71% to 56% and a reduction
in severe iodine deficiency from 94.5% to 4.4%. The proportion of table salt
meeting GOST standards increased to 43.1% in 2004 but decreased to 30% by
2013. The findings indicate a significant iodine deficiency among children in
Karakalpakstan, with over 50% showing inadequate iodine levels. Despite past
improvements, the current iodine status remains concerning. This necessitates
stringent monitoring, improved quality control of iodized salt, and measures to
ensure sufficient dietary iodine intake. Regular epidemiological assessments and
enhanced production controls are crucial to prevent low-quality iodized salt from
entering the market and to address the ongoing IDD issue in the region.

Keywords: Todine Deficiency, Goiter, Karakalpakstan, Epidemiology, Public
Health, Iodized Salt.

1 Introduction

Muynak district, Republic of Karakalpakstan, is a small village located in the north-
west of Uzbekistan, 220 km from the capital of Karakalpakstan, Nukus. The population
of Muynak was over 30,000 people. Unlike most cities in Uzbekistan, Muynak has a
stable trend of population decline. Additionally, the problem of iodine deficiency is
relevant to this region, as confirmed by the widespread geophysical iodine deficiency
in soil and water [1]. This environmental factor significantly contributes to the high
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prevalence of iodine deficiency disorders observed in the local population, underscor-
ing the urgent need for effective public health interventions [2].

Past studies have consistently highlighted severe iodine deficiency in Karakalpak-
stan, with analyses in 1998 revealing that 94.5% of urine samples had unacceptable
iodine concentrations and 92.2% of household salt samples were non-iodized, reflect-
ing a critical public health challenge [3]. This led to a high prevalence of endemic goi-
ter, affecting approximately 80% of the population in 1998, with urinary iodine levels
below 10 pg/L [4]. Subsequent interventions, such as the implementation of universal
salt iodization programs, have aimed to mitigate this pervasive issue [5]. Despite these
efforts, recent data indicates that the prevalence of iodine deficiency remains a signifi-
cant concern in certain regions, with a substantial proportion of children still exhibiting
inadequate iodine levels, underscoring the necessity for sustained public health initia-
tives and rigorous monitoring [6, 7]. Indeed, iodine deficiency disorders represent a
global public health crisis, particularly impacting developing nations and landlocked
regions with limited access to marine food sources [8, 9]. Uzbekistan, as a landlocked
country, exemplifies this challenge, with historical data consistently revealing wide-
spread iodine deficiency among its population [3].

In recent years, large-scale epidemiological studies have been conducted on iodine
supplementation in the Republic of Karakalpakstan. Monitoring of iodine deficiency
diseases in the Republic of Karakalpakstan from 1998 to 2014 revealed a generally
positive trend. During this period, the prevalence of diffuse goiter gradually decreased
from 71% in 1998 to 56% in 2014. Concurrently, the proportion of severe iodine defi-
ciency, as indicated by median iodine levels, significantly reduced from 94.5% in 1998
to 4.4% in 2013. Regarding the iodine content in table salt, only 7.8% of samples met
GOST standards in 1998. This figure increased to 43.1% in 2004 but then dropped to
30% by 2013 [3]. These fluctuations highlight the persistent challenges in maintaining
consistent quality control and ensuring the widespread availability of adequately io-
dized salt, despite the overall positive trajectory in reducing IDD prevalence [3]. This
demonstrates that despite active prevention programs and social activities promoting
iodized salt, the absence of mass prevention through universal salt iodization still leads
to unsatisfactory results [10]. This underscores the necessity of robust governmental
oversight and community engagement to ensure the sustained efficacy of iodine sup-
plementation programs [1, 3, 11].

Globally, nearly 30% of the population continues to experience iodine deficiency,
despite widespread initiatives such as the World Health Organization's salt iodization
program, which was implemented in the 1990s and significantly reduced deficiencies
in many countries, including Iran [8]. However, while universal salt iodization strate-
gies have yielded substantial improvements in iodine status across various regions, in-
cluding Europe and Central Asia, the objective of 90% access to adequately iodized salt
often remains unmet, indicating a persistent gap in achieving optimal iodine prophy-
laxis [12]. Further analysis reveals that a significant portion of table salt consumed in
the Republic of Karakalpakstan continues to fall short of GOST requirements, necessi-
tating stricter regulatory enforcement and quality control measures [3]. The continued
prevalence of iodine deficiency, even after widespread intervention, highlights the need
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for sustained efforts and robust monitoring systems to ensure adequate iodine intake
across the population [11, 13].

The purpose of this study was to assess the current prevalence of iodine deficiency
diseases in the Republic of Karakalpakstan, a region where, despite historical interven-
tions and some positive trends, iodine deficiency remains a significant public health
concern. This assessment is crucial for understanding the present status and informing
targeted public health strategies to address ongoing challenges.

2 Materials and methods

A clinical indicator (the prevalence of goiter in the population) and a biochemical
indicator (the level of iodine excretion in the urine). The severity of iodine deficiency
is determined by the prevalence of an enlarged thyroid gland (TG). ID may be present
if the frequency of EG in the population of children of primary and secondary school
age exceeds 5%.

To study the prevalence of IDD over time among the organized population of the
Republic of Karakalpakstan, an epidemiological study was conducted, which included
schools and kindergartens (random sampling), and the total number of people studied
was 299 children of school and preschool age. To perform a quantitative assessment of
iodine content, 250 urine samples were collected (from schoolchildren aged 11-15
years and kindergarten students aged 4-6 years).

The criteria for assessing the severity of IDD were those developed by WHO experts
(Table 1).

Table 1. Criteria for assessing the severity of IDD.

Index Population mild moderate _severe
Goiter Pupils 5-19.9% 20-29.9%  30%
Thyroid volume Pupils 5-19.9% 20-29.9%  30%
Urine iodine level (ng/l)  Pupils 50-90% 20-49% 20%

Palpation was used to assess the degree of thyroid enlargement in accordance with the
WHO categorization system: 0 (the thyroid gland is not enlarged), 1st degree, and 2nd
degree enlargement of the thyroid gland.

Based on the amount of iodine in the urine, the results obtained for determining
iodine deficiency by region are grouped as follows: <20 mcg/l indicates severe iodine
deficiency, 20—49.9 mcg/l indicates moderate severity, 50-99.9 mcg/l indicates mild
severity, and 100-300 mcg/1 indicates the norm.

3 Results and Discussion

Epidemiological studies of the studied individuals totaled 299; among children at-
tending preschool, 108; and among children attending school, 191 (Table 2).
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Table 2. Number of individuals studied in the Republic of Karakalpakstan.

Districts Total number of people examined Kindergarten School
Nukus city 175 108 67
Muynak district 124 0 124
TOTAL 299 108 191

Diffuse goiter of the first degree was diagnosed in 14.7% (44 children) and diffuse
goiter of the second degree in 4.7% (14 children) of the individuals investigated, based
on the prevalence of endemic goiter in the Republic of Karakalpakstan. Table 3 shows
that the overall frequency of endemic goiters is 19.4% (58 children).

The prevalence of goiter is a clinically quantitative indirect index of the severity of
iodine deficiency. The assessment of the prevalence of goiter reflects the previous (but
currently non-existent) supply of iodine to the population, since in conditions of iodine
deficiency, it takes at least 2—3 years for goiter to develop.

Table 3. Prevalence of diffuse goiter among schoolchildren and pupils Republic of
Karakalpakstan.

Diffuse goiter
Districts I degree II degree Total
ar* D nr* D
Nukus city 12 (18%) 8 (7.4%) 10 (15%) 0 30 (17.1%)
Muynak district 24 (19.4%) - 4 (3.2%) 0 28 (22.6%)
Total 44 (14.7%) 14 (4.7%) 58 (19.4%)

*schoolchildren™kindergarten children

The results of determining iodine among the study group of the organized population
of the Republic of Karakalpakstan (schoolchildren: 191, pupils: 108) showed that out
of 250 urine samples (100%) collected from school, in 142 samples (57.2%) the con-
centration of iodine deficiency was in the range of 20 up to 99 mcg/l, and only in 72
samples (29.3%) the concentration of an adequate level of iodine consumption in urine
was in the range of 100-200 mcg/l, and in 34 samples (13.7%) the iodine concentration
was in the range of more than the adequate level of 200 mecg/l norm (Table 3).

Table 4. Results of iodine analysis in the Republic of Karakalpakstan.

Iodine concentration in urine . . . Number of
R Severity of iodine deficiency Percentage
(median, mcg/l) people
Less than 20 Severe iodine deficiency 27 10.9
2049 Moderate iodine deficiency 35 14.1
50-99 Mild iodine deficiency 80 322

100200 Adequate iodine intake 72 29.3
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201-299 More than adequate 21 8.5
>300 Excessive 13 5.2

The analysis findings indicated a serious state of iodine deficiency in this region, with
over 50% of youngsters exhibiting varying degrees of deficiency (20 to 99 mcg/L).
Only 29.3% of children exhibited urine iodine levels between 100 and 200 mcg/L, in-
dicating sufficient iodine intake. The persistent prevalence of iodine deficiency, as re-
vealed by these findings, critically underscores the necessity for intensified surveillance
and targeted interventions to enhance the population's iodine status in the Republic of
Karakalpakstan. Despite an observed trend towards declining endemic goiter preva-
lence in Uzbekistan due to ongoing mass education and preventive measures, the se-
verity of iodine deficiency diseases remains a significant concern, often linked to the
presence of non-iodized and substandard iodized salt on the market [3, 11].

This regional challenge reflects broader global patterns where iodine deficiency per-
sists despite widespread interventions, necessitating sustained efforts and stringent
monitoring systems [13]. For instance, recent surveys in the Republic of Crimea indi-
cate that 51.2% of urine samples still show reduced iodine concentration, with only
12.3% of households utilizing iodized salt, further exemplifying ongoing regional de-
ficiencies [14]. The situation is exacerbated by findings from other regions, where, for
example, 36.3% of schoolchildren demonstrate varying degrees of iodine deficiency,
alongside a documented prevalence of diffuse goiter in 27% of children aged 8-12, even
in areas otherwise considered iodine-sufficient [11, 15]. Such inconsistencies highlight
the persistent challenges in achieving universal iodine sufficiency and underscore the
importance of continuous monitoring and enforcement of salt iodization programs [3]
[16]. In Kazakhstan, for example, the median urinary iodine excretion levels for chil-
dren ranged from 153.5 ug/L to 240.3 pg/L across different regions, with a significant
percentage of both children (33.3%) and non-pregnant women (27.9%) exhibiting io-
dine deficiency, further highlighting the ongoing regional challenges in maintaining
adequate iodine status [17]. Such persistent issues are consistent with findings from
international research, which highlight the continuous need for surveillance and im-
provement in various contexts [6, 18—20].

A trend towards a decline in the prevalence of endemic goiter has been observed in
Uzbekistan in the context of ongoing mass education and preventive measures to erad-
icate iodine deficiency; however, the severity of iodine deficiency diseases remains a
significant concern, as evidenced by over 50% of youngsters exhibiting varying degrees
of deficiency and the persistent presence of non-iodized and substandard iodized salt
on the market [3, 11].

This suggests a critical need for enhanced regulatory oversight and enforcement of
salt iodization programs to ensure consistent iodine intake across the population, align-
ing with recommendations for regions with natural iodine deficits [14, 21]. Further-
more, the persistent challenges in achieving optimal iodine status necessitate a compre-
hensive, multi-faceted strategy that includes targeted interventions for underserved ar-
eas, increased public awareness, and rigorous monitoring of iodized salt consumption
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and quality [8]. This comprehensive approach is crucial given that changes in salt-re-
lated evaluation indicators alone may not be sufficient to significantly alter the overall
evaluation of iodine deficiency disorders [22].

4 Conclusions

In conclusion, the results of recent studies in the Republic of Karakalpakstan high-
light the need for increased efforts to combat iodine deficiency diseases. It is necessary
to improve the quality control of iodinized table salt, ensure adequate iodine intake in
the population's diet, and conduct regular epidemiological assessments to monitor the
health of the region. Such measures will help reduce the incidence of endemic goiter
and other iodine deficiency conditions among the population. As a result of the latest
epidemiological studies in the Republic of Karakalpakstan, the prevalence of endemic
goiter was 19.4%. The data obtained on the iodine content in urine, more than 57.2%,
indicate that children are on the verge of severe iodine deficiency. The reason for the
severity of iodine deficiency conditions is associated with the availability of non-io-
dinized table salt on the Uzbekistan market, as well as the low quality of the produced
table salt. It is necessary to intensify efforts to eliminate iodine deficiency conditions,
improve the conditions for salt production, establish internal and external laboratory
control over the quality of iodinized table salt produced, and prevent low-quality table
salt from entering the market.
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