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EPIDEMIOLOGIC EVALUATION OF THYROID DISEASES MORBIDITY
OF UKRAINIAN ADULT POPULATION FROM 2000 TO 2013

A. M. Antonenko, M. M. Korshun, O. P. Vavrinevych, S. T. Omelchuk, V.H. Bardov
0. O. BOGOMOLETS NATIONAL MEDICAL UNIVERSITY, KYIV, UKRAINE

Background. The diseases of thyroid gland have been attracting considerable attention in recent decades.
This is partly due to the fact that thyroid gland reacts actively to geochemical state and pollution of the environment
with industrial and agricultural waste products with the subsequent incidence of certain pathological processes.

The objective of the research was to analyze the morbidity of adult population of Ukraine for thyroid gland
diseases in the period from 2000 to 2013.

Methods. The methods of empirical and theoretical research of scientific information: analysis, synthesis,
induction, deduction and systematization, as well as epidemiological and statistical methods were used. Using
the Microsoft Office Excel (2007) and IBM SPSS StatisticsBase v.22 program the correlation and regression analyzes
were conducted.

Results. From 2000 to 2013, high levels of adult population endocrinopathies, thyroid in general and diffuse
goiter of varying degrees, general and primary morbidity were registered in the western and northern regions
of Ukraine, low - in the central, eastern and southern regions. Statistically significant (p<0.0017) positive correlation
between the level of prevalence and the level of incidence of endocrine pathology, diseases of thyroid gland as
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a whole, as well as individual nosology was detected.

Conclusions. Regional peculiarities of the levels and dynamics of changes in the incidence rates of thyroid
morbidity among adult population of Ukraine can be related to the urgent environmental factors for each region.
This factor requires further study to develop effective methods of prophylaxis and defense.

KEY WORDS: morbidity; thyroid gland; adult population.

Introduction

The diseases of thyroid gland have been
attracting considerable attention in recent
decades. Inthe structure of endocrine pathology
prevalence in Ukraine they are the first: on
average 44 %, and in the endemic with iodine
deficiency western regions - up to 70 % [1]. This
is partly due to the fact that thyroid gland reacts
actively to geochemical state and pollution of
the environment with industrial and agricultural
waste products with the subsequent occurrence
of certain pathological processes [2]. In the
structure of endocrinological pathology,
different types of goiter are the largest share
[3, 4]. Minimizing thyroid dysfunction rates is
an important task for most countries of the
world, since, according to the WHO publications,
nearly 2 billion planet’s inhabitants are at risk
forthyroid diseases, including iodine-dependent
diseases [4, 5].
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The objective of the research was to analyze
the morbidity of adult population of Ukraine
for thyroid gland diseases in the period from
2000 to 2013.

Methods

The object of our research was the level and
the dynamics of endocrine system (Class 1V,
E00-E90 according to the International Diseases
Classification of the Tenth Revision) and thyroid
gland (E00-E07) general morbidity (prevalence')
and primary morbidity (incidence?) of adult
population in 24 regions of Ukraine, the Crimea
as well as Kyiv and Sevastopil cities, in the
period from 2000 to 2013.

The sources of information were the reports
of the Endocrinology Service of Ukraine The
main indices of the activity of the endocrinology
service of Ukraine..! for the period of 8 years:
2000, 2004, 2005, 2006, 2009, 2010, 2011 and
2013 [7-14], according to which the evaluation
of general endocrinology morbidity, incidence
of diffuse nontoxic goiter degree, diffuse non-

1 The term recommended by WHO.
2 The term recommended by WHO.
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toxic goiter degree II-III, nodule goiter,
hypothyroidism, thyrotoxicosis, thyroiditis and
thyroid cancer (II class of neoplasm, C73) was
carried out. The spreadsheet was developed in
Microsoft Office Excel (2007).

The methods of empirical and theoretical
research of scientific information: analysis,
synthesis, induction, deduction and syste-
matization, as well as epidemiological and
statistical methods were used.

For the analysis of changes in the level of
general and primary thyroid disease, the
average absolute increase (AI), which charac-
terizes the average annual increase rate,
increase rate (AIR,%) and increase rate (IR, %),
were evaluated. The estimation of the basic
(relative to the level of the initial year) and the
chain (relative to the level of the previous year)
indices were carried out.

Using the Microsoft Office Excel (2007) and
IBM SPSS StatisticsBase v.22 program corre_
lation (with Pearson correlation coefficient - r)
and regression analyzes to estimate the
dynamics of population morbidity over a
fourteen-year period, the ranking of investigated
administrative territories (AT) of Ukraine
according to the levels of prevalence and in-
cidence for 2000-2013 years and the rate of their
increase, the identification of the relationship
between the incidence rate of individual thyroid
diseases and the relationship between the levels
and the rate of morbidity index increase
according to the calculation of the Spearman
rank correlation coefficient (r ), were conducted

Results

The current WHO statistics prove that the
pathology of endocrine system takes the third
place after cardiovascular and cancerous
diseases in the structure of the overall morbidity
and causes of mortality in most countries of the
world and it continues to increase [1]. A similar
situation is evidenced in Ukraine also, where
the increase in the number of patients with
various endocrinopathies in the period from
2005 to 2010 amounted to 9.85 % [14].

It has been established that in the period
from 2000 to 2013, the overall endocrinology
incidence (prevalence of endocrinopathies) of
adult population in 16 regions of Ukraine, the
Crimea, Kyiv and Sevastopil increased, as
evidenced by the statistically significant
coefficients of the Pearson correlation pair
(r>r,,,; r.,=0.707 at n=8, p=0.05). Regarding the
primary incidence of endocrine system diseases,
in the period of monitoring, a positive correlation

was established only in 6 regions, another one
(Cherkasy) proved a tendency to increase
(r>r_,; r.,=0.629 at n=8, p=0.1). At the same
time, the largest AIR and IR of both general and
primary morbidity were observed in Zaporizhia
region (IR 137.1 and 118.6 % respectively), Kyiv
(113.3 and 33.8 %), Mykolaiv (102.7 and 55.8 %),
Kharkiv (100.7 and 64.8 %), and Poltava (100.1
and 57.4 %) regions (respectively, 1, 2, 3, 4 and
5rank positions for IR of general morbidity and
1,5, 4,2 and 3 - IR of primary morbidity).

Significant (p<0.05) decrease of the total
endocrinological morbidity that correlated with
the year was observed only in three regions:
Volyn (administrative center is Lutsk), Sumy and
Chernihiv. In the other (five) regions the statis-
tically significant correlation between the pre-
valence of endocrine pathology and the year
was not proved. Regarding the primary morbi-
dity, a statistically significant inverse correlation
relationship was established in 8 regions (inclu-
ding Volyn, Sumy and Chernihiv); in another
one (Kirovohrad, administrative center Kro-
pyvnytskyi) and Crimea regions there was a
tendency to index decrease (0.05<p<0.1). In the
other (10) investigated AT, the level of primary
morbidity did not significantly change during
14 study years (p>0.1).

In general, between the IR of the general
and IR of the primary incidence of endocrine
system diseases in the period from 2000 to 2013
there was a significant positive correlation
(r=0.916; r__,=0.597 at n=27, p=0.001). The
same correlation was found between the levels
of prevalence and incidence of endocrine
pathology (r.=0.841).

In general, in the period from 2000 to 2013,
the highest levels of both indices of endocrine
disease were reported in Vinnytsia region and
the regions of Western Ukraine: Zakarpattia
(administrative center is Uzhgorod), Rivne,
Volyn (Table. 1). Primary morbidity was high
also in Ivano-Frankivsk, Ternopil and Khmel-
nitsky regions, and prevalence - in the northern
regions (Kyiv, Chernihiv and Sumy regions). It
should be noted that these areas have the
highest incidence of diffuse goiter of varying
degrees; in the northern regions of nodular
goiter and thyroid cancer as well.

The seven last ranked places according to
both indices of endocrine system diseases inci-
dence were occupied by the eastern (Luhansk),
southern (Zaporizhia, Kherson), central (Poltava)
regions and Sevastopil. Primary morbidity was
also low in Donetsk and Odesa regions, and
prevalence - in Kirovohrad and Mykolaiv. The
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lowest rates of diffuse goiter of different degrees
are presented in Table 1.

However, it should be noted that in the
regions that occupy the last ranked positions
according to the levels of both morbidity
indices, AIR and IR were high. On the contrary,
in regions with a high morbidity, AIR and IR
were low or even negative. This was confirmed
by the Spearman’s rank correlation coefficients,
which proved a statistically significant backward
correlation between the level and the IR of the
total (r.=-0.576; r__,|=0.478 at n=27, p=0.01) and
the primary (r.=-0.509, p<0.01) incidence of
endocrinopathies among the population of 27
investigated AT of Ukraine.

In general, the incidence rates of adult
population for endocrine diseases correlate
with the prevalence and morbidity rates of
diffuse goiter of various degrees (Table 2),
which is explained by a high specific gravity of
the latter in the structure of endocrine diseases.
Thus, in Ukraine in 2010, in the structure of
endocrinopathy, diffuse goiter of degrees I-III
was the second (29.99 %) after diabetes mellitus
(31.88 %), and the share of all thyroid gland
diseases was 46.67 % [14].

In the analysis of both indices of thyroid
morbidity, it was found out that during the

g

Rivne s

period of investigation, the highest levels were
registered in the western and northern regions
of Ukraine, and the lowest ones were in the
central, eastern and southern (except in the
Autonomous Republic of Crimea) regions
(Fig. 1). At the same time, in most of the western
and northern regions during 14 years there was
a decrease in both (Volyn, Lviv, Zakarpattia,
Ivano-Frankivsk, Sumy oblasts), or one (Ternopil,
Zhytomyr, Kyiv, Chernihiv) of the morbidity
indices, while the changes in the other were
insignificant (Fig. 2).

Kyiv was the exception: both indices,
especially the level of general morbidity,
increased; in Rivne and Chernivtsi regions the
general morbidity significantly increased
without significant changes in the primary one,
and in Khmelnitsky region significant changes
in both indices did not take place. The situation
in the central, eastern and southern regions
was the opposite, where in the majority of
regions there was a significantincrease in both
(Cherkasy, Poltava, Kharkiv, Donetsk, Zaporizhia,
Mykolaiv, Odesa) or one (Vinnytsia, Dnipro-
petrovsk, Kherson, Luhansk regions and
Sevastopil) of indices with minor changes of the
other. Kirovograd region and Crimea were the
exceptions: the general morbidity did not
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Fig. 1. Thyroid morbidity.
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change significantly, and the primary one -
decreased (Fig. 2).

Thus, in relation to thyroid pathology, as
well asin case of endocrine diseases in general,
a statistically significant inverse relationship
between the level and IR of the general (r =
-0.687, p<0.001) and primary (r_=-0.735, p<0.001)
morbidity of adult population in 27 investigated
AT of Ukraine was revealed.

Concerning certain nosological forms of
thyroid pathology, during the period of mo-
nitoring, significant regional features were
revealed both for the levels of morbidity indices
and the direction of their changes in the period
of study.

Thus, the levels of primary and general
morbidity of diffuse goiter (DG) were the
highest in the western (Zakarpattia, Rivne and
Volyn regions - DG of degrees I and II-III,
Chernivtsi - DG of degrees II-11I, Lviv and Ivano-
Frankivsk - DG of degree I) and northern (Kyiv,
Sumy, Chernihiv) regions, and the lowest ones -
in the eastern (Donetsk) and southern (Odesa,
Zaporizhia, Kherson regions and Sevastopil)
regions (Table 1).

During 14 years of the study, the general
morbidity rate for diffuse goiter of degrees I
(DG-I) and II-III (DG-II-III) in 11 and 6 regions

respectively decreased, in 8 and 13 AT -
increased, which was confirmed by statistically
significant correlation coefficients. In 3 and 2
AT respectively, there was a tendency to
increase (0.707>r>0.622, 0.05<p<0.1); in the rest
of the AT there were no significant changes.
Regarding the primary morbidity of diffuse
goiter of different degrees, its level decreased
in 16 AT (p<0.05), in one region - a tendency to
decrease was evidenced; in the other 10 AT
there were no significant changes. It should be
noted that between the level and GR of both
general and primary morbidity with diffuse
goiter of degreesIand II-IIl there was a reliable
inverse relationship (fromr =-0.390 to r =-0.582;
r..,=0-381 at n=27 and p=0.05): the lower the
level of incidence in the region, the greater the
pace of its growth.

The highest levels of nodular goiter primary
and general morbidity were registered in the
northern regions (Kyiv city, Kyiv, Chernihivand
Sumy regions), Vinnytsia and Kherson regions
(Table 1). At the same time, in those regions, as
well as in Sevastopil, the highest levels of
thyroid cancer morbidity incidence and
prevalence were proved. The lowest levels of
morbidity rates for both nodular goiter and
thyroid cancers were registered in western
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Fig. 2. Dynamics of changes in the thyroid general and primary morbidity.
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(zakarpattia, Ivano-Frankivsk, Ternopil) and
Luhansk regions; only nodular goiter - in Lviv
and Odesa, only cancer - in Volyn and Rivne
regions. In general, between the levels of
nodular goiter primary and general morbidity,
on the one hand, and cancer, on the other hand,
there was a significant positive correlation
(Table 2).

Regarding the dynamics, in the study
period, the nodular goiter general morbidity in
25 of 27 AT increased, which was confirmed by
a statistically significant positive correlation
coefficient; in Zhytomyr region there was a
tendencytoincrease (0.707>r>0.622, 0.05<p<0.1)
and only in Volyn region the index decreased
(r=-0.902; p<0.01). Nodular goiter primary
morbidity increased in 22 AT (r>0.707, p<0.05);
in three - it did not change significantly,
remaining steadily high in Kyiv and Sumy
regions; and in Volyn and Zhytomyr - decreased
(r=-0.908, p<0.01 and -0.748, p<0.05,
respectively).

Regarding the overall incidence of thyroid
cancer, in general in the period of 2000-2013
there was no statistically significant relationship
in the period of monitoring between 25 out of
27 AT (p>0.05), only in Kyiv region the increase
(r=0.784, p<0.05) took place, while in Chernivtsi-
the decrease (r=-0.716, p<0.05) of the index.

The primary incidence of thyroid cancer in
the period of investigation increased in 15
regions and the Crimea Autonomous Republic
(r>0.707, p<0.05), while in 4 regions (Rivne,
Zhytomyr, Kropyvnytskyi, and Odesa), there
was a tendency to increase (0.707>r>0.622,
0.05<p<0.1), in the rest of the AT the relationship
between the level of the indices and the year
of monitoring was not detected (p>0.05).

The highest levels of both indices of the
incidence of adult thyroiditis in Ukraine were
registered in Kyiv city, Kharkiv, Donetsk, Kyiv,
Dnipropetrovsk and Kherson regions, and the
lowest - in Ternopil, Volyn, Luhansk, Zakarpattia
and Rivne regions (Table 1). In general, both
thyroiditis morbidity indices correlated with the
incidence of thyroid cancer, nodular goiter and
hypothyroidism (Table 2).

During the study period, the overall in-
cidence of thyroiditis, hypothyroidism and
thyrotoxicosis increased in most (24, 20 and 26,
respectively) of the studied AT, which was
confirmed by a statistically significant positive
coefficient of correlation. Regarding the pri-
mary morbidity of thyroiditis, hypothyroidism
and thyrotoxicosis, the indices increased in 13,
17 and 11 respectively.

Discussion

The regional peculiarities of the levels and
dynamics of changes in the incidence rates of
the thyroid morbidity among adult population
of Ukraine can be related to the priority envi-
ronmental factors for each region. It is estab-
lished that the western and northern regions
of Ukraine are different from the rest of the low
natural content in the soil of iodine. The
northern (Kyiv, Chernihiv, Zhytomyr, Rivne) and
Cherkasy regions are significantly conta-
minated by radioactive substances, including
radioactive iodine isotopes (predominantly
I-131), as a result of the Chernobyl accident. In
the eastern region, Dnipropetrovsk and Zapo-
rizhia regions, powerful industrial centers are
concentrated, in which relatively high levels of
environmental pollution by industrial toxicants,
including heavy metals, are registered. The
central and southern regions have developed
agricultural production, which today widely
uses chemical protection products for plants.
The study of the environmental factors in-
fluence on the Ukrainian adult population
thyroid morbidity will be a topical issue of our
further research.

Conclusions

In the period from 2000 to 2013, high levels
of adult population endocrinopathies, thyroid
glands in general and diffuse goiter of varying
degrees, general and primary morbidity have
been recorded in the western and northern
regions of Ukraine, low - in the central, eastern
and southern regions.

Statistically significant (p<0.001) positive
correlation between the level of prevalence and
the level of incidence of endocrine pathology,
diseases of thyroid gland as a whole, as well as
individual nosology has been detected.

It has been established that endocrine dise-
ases incidence rates of adult population corre-
late (p<0.01) with the prevalence and morbidity
rates of diffuse goiter of various degrees, which
is explained by a high specific gravity of the
latter in the structure of endocrine diseases in
general and thyroid pathology, in particular.

The factors that cause development of
various diseases of thyroid gland as well as
regional peculiarities of their development
require further study to develop effective
methods of protection and prevention.

* Kropyvnytskyi is a city in central Ukraine, and
is the administrative center of the Kirovohrad Oblast.
Between 1939 and 2016 it was called Kirovohrad.
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AHAJI3 3AXBOPIOBAHOCTI JOPOCJI0T'O HACEJIEHHA VKPATHU
HA ITATOJIOITIO HIUTOIIOAIBHOI 3AJIO3HU 3 2000 I10 2013 POKH

A. M. AHToHeHKo, M. M. KopuuyH, O. IN. BaBpiHeBuy, C. T. Omenbuyk, B. I'. BapaoB
HALIOHAJIBHUWN MEANYHWUN YHIBEPCUTET IMEHI O. O. EOTOMOJIbLA, KWUIB, YKPAIHA

BcTyn. [Tamosaozia ujumonodi6bHoi 30/103U OCMAHHIM YOCOM npusepmae 3HAYHY y8azy ¢axieyie kaiHiyHoi ma
npoginakmuyHoi MeduyuHuU. Yacmkoso ye noe’a3aHo 3 mum, Wo wumonodibHa 3G/1030 AKMUBHO peazye Ha 2e0XiMiYHuUl
CMaH i 306pyOHeHHs HABKOAUWHbLO20 Cepedosullya NPOMUCA0BUMU | CilbCbKO20CNOOAPCLKUMU 8i0X00aMU 3 HACMYNHUM
nowupeHHAM negHUX NAMOo02iYHUX npoyecie.

MeTolo focnifgkeHHs 6y/10 NpoaHAN3y8AMU 30X80PHOBAHICME A0POCI020 HACeNeHHS YKPaiHU HO 30X80PHOBAHHS
wjumosudHoi 3a103u 8 nepiod 3 2000 no 2013 poku.

MeToawn. Bukopucmoaysanucsi Memoou eMnipu4Ho20 Ma meopemu4Ho20 00CNidHeHHs HayKosoi iHpopmayii: aHanis,
CuHmMes, iHOyKyis, 0edykyia ma cucmemMamu3sayis, d MAKoX< enidemiono2i4Hi ma cmamucmuy4Hi Memoou. 3a doNOMO20H
npozpamu Microsoft Office Excel (2007) ma npozpamu IBM SPSS StatisticsBase v.22 6yau nposedeHi KopeaayitiHuli ma
pezpeciliHuli aHani3.

PesynbTatn. 3 2000 no 2013 pp. 30peecmpo8aHO 8UCOKUU pigeHb 3020/16HOI MA Nepe8uUHHOI 3aX80PHBAHOCMI HO
eHOoKpuHonamii, du@y3Huli mokcuyHuli ma eHoemiyHull 306y y 00pPOC/1020 HaCeNeHHS 3aXiOHUX i niBHIYHUX 06acmeli YkpaiHu,
HU3bKUl pigeHb - Y YeHMPaNbHUX, CXIOHUX i nis0eHHUX pe2ioHax. BuseneHo cmamucmu4Ho 3Ha4dywly (p <0,001) nozumueHy
Kopeasyio M pieHeM nowupeHoCmi ma pieHem 30X80pHBAHOCMI eHOOKPUHHOI NAMO/02i€0, 30X80PHBAHHAMU

WumosUOHOI 30/103U, @ MAKOH OKPEeMOH HO30/102i€r0.

BUCHOBKW. PezioHasbHi 0c061U80CMI pigHIO Ma OUHAMIKU 4aCMOMmMuU 30X80PHB8AHOCMI UjUMOBUOHOI 30/103U ceped
00p0C/1020 HACeNeHHS YKPAiHU MOX(ymb 6ymu noe'sa3aHi 3 eKono2iYHUMU Gakmopamu y KOXHOMY pezioHi. Leld ¢akmop
nompebye N0dan6WOo20 8UBYEHHS 04151 PO3PO6KU ePekmusHUX Memodig NPoYinakmuku ma 3axucmy.

K/TKOYOBI C/TOBA: 3axBOploBaHiCTb; WMTOMNOAIGHa 3a/103a; AopoC/ie HaceNeHHs, YKpaiHa.
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