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Abstract. Background. The annual increase in the number of newly diagnosed cases of malignant neoplasms
of the thyroid gland (MNTG) is observed both in the territories most contaminated with radioiodine after the Cher-
nobyl accident, and in other regions. The heterogeneous nature of the regional increase of this pathology requires
a detailed analysis of the prevalence and the morbidity rate of MNTG, taking into account the possible influence of
risk factors. The purpose was to analyze the morbidity rate and the prevalence of MNTG among the population of
Ukraine and Kyiv region after the Chernobyl Nuclear Power Plant accident. Materials and methods. The analysis
of the bulletins of the National Cancer Registry of Ukraine, the data of statistical reports of healthcare institutions of
Kyiv region (2005-2016) and literature data since 1981, which contained relevant information on the subject was
performed. Statistical analysis of indicators was carried out using software package Windows Office Excel 2016
and StatSoft Statistica 10.0.1011.0. Results. Since 1990 in Ukraine, there has been a sharp increase in the mor-
bidity rate of MNTG compared with the pre-Chernobyl period. From 1989 to 2004, the all-Ukrainian rate of increase
in the morbidity rate of thyroid cancer among male population was 90.28 %, and among females — 104.42 %, for
Kyiv region — 65.6 and 156.9 %, respectively. In 2005-2016, in addition to increase in the share of MNTG in the
structure of all cancer pathologies, there was also a significant increase in the morbidity rate: 1.7-fold in Ukraine
(+70 %, p < 0.01) and 1.5-fold in the region (+52.6 %, p < 0.01), with higher incidence rates for this period in Kyiv
region. Gender analysis (2005-2016) revealed the prevalence of thyroid cancer in the female population, and in
terms of the age structure, the highest rate of increase in the morbidity rate was observed among men aged 40—44
and women aged 30-34 years. In addition, the heterogeneous nature of the regional distribution of the morbidity
rate was clearly observed. The rate of increase in prevalence over the same period in Ukraine as a whole was
112.5 %, and in the region — 98.2 %, the predictive model showed its increase over at least next 5 years. Conclu-
sions. The annual steady increase in the morbidity rate and prevalence of MNTG, as well as the heterogeneous
gender, age and regional distribution of the studied parameters indicates the multifactoriality and relevance of
studying this problem with the subsequent improvement of the system of preventive measures.
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risk factors; Ukraine; Kyiv region

Infroduction In Ukraine, the ratio of malignant neoplasms of the

In recent decades, cancer has a tendency to increase  thyroid gland (MNTG) in the structure of cancer mor-
both in the world and in Ukraine. The International bidity for 15 years has increased from 1.3 % in 2002 to
Agency for Research on Cancer predicted 567,233 new 2.3 % in 2016, that is, by 1.8 times. As of 2016, MNTG
cases of thyroid cancer (TC) in the world in 2018, repre-  rank fourth in the gender-age structure of malignant
senting 3.1 % of all cancer cases [1]. neoplasms among the Ukrainian female population aged
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0—17 and 30—54 years, and among women aged 18—
29 years, it ranks first [2].

High prevalence of TC in Ukraine is associated pri-
marily with carcinogenic effect of ionizing radiation due
to the Chernobyl accident, which led to a sharp increase
in the number of radiation-induced tumors of the thy-
roid gland, starting from 4—5 years after the accident,
and continuing its effect till now. It is reliably known that
people who were 0—18 and especially 0—5 years old at the
time of the accident, were most exposed to ionizing ra-
diation [3, 4]. However, the number of newly diagnosed
cases of TC annually increases not only in the most radio-
active contaminated territories, but also in other regions.
Thus, according to the latest information of 2017, the
morbidity rates of MNTG were highest in Kirovohrad
(14.6 °/000)> Vinnytsia (13.6 °/ ), Sumy (12.8 %/, ),
Kyiv (12.1°/,,,,) regions and in Kyiv (12.7°/ ), where-
as the lowest indicators were observed in Transcarpathi-
an (1.8 °/ ), Chernivtsi (3.1 °/,,,,), Volyn (3.8 /),
Odesa (4.2 °/,,,,) and Ivano- Frankivsk (4.4 °/ ) re-
gions [2]. This heterogeneous regional distribution in-
dicates the possible influence of anthropogenic factor,
micronutrient deficiency, concomitant diseases of the
thyroid gland and various organs and systems, as well as a
number of other risk factors that can provoke neoplastic
process or directly modify carcinogenesis [5—9]. Refer-
ring to the above-mentioned and due to the disabling ef-
fects of this pathology, the analysis of the morbidity rate
and the prevalence of MNTG in the regions of Ukraine
taking into account possible risk factors is of current inte-
rest, as it will contribute to the development of measures
for improving MNTG treatment in Ukraine.

The purpose: to analyze the morbidity rate and the
prevalence of MNTG among the population of Ukraine
and Kyiv region after the Chernobyl Nuclear Power
Plant accident.

Materials and methods

To evaluate the morbidity rate and the prevalence of
MNTG, there were used bulletins of the National Can-
cer Registry of Ukraine, data from statistic reports of the
healthcare institutions of Kyiv region (2005—2016) and
literature data since 1981, which contained relevant in-
formation on the subject.

Statistical analysis of indicators was carried out using
software package Windows Office Excel 2016 and Stat-
Soft Statistica 10.0.1011.0.

Results

The data of the retrospective analysis showed that in
the pre-Chernobyl period, the morbidity of MNTG was
episodic; the diagnostic capabilities, as well as the ac-
cess to statistical indicators were limited at that time, but
observation of A.D. Chernobrovyi (2001) shows rather
low morbidity rate of TC among Ukrainian population
before the Chernobyl accident. Thus, in 1981—1985, the
morbidity of TC averaged 0.62 °/,,, and from 1986 to
1999, there was the clear annual increase in the mor-
bidity rate of TC in Ukraine — up to 4.0 %/ ., it was
especially intensive since 1990, in particular among the

population of Kyiv, Chernihiv and Zhytomyr regions,
as well as in Kyiv residents [10, 11]. This is due to the
start of the minimum latent period for the development
of radiation-induced TC in a group of people who were
0—18 years old at the time of the accident, which is likely
to continue until now [3, 12].

In addition, the research findings of M.M. Fuzik
et al. over the period of 1989—2010 showed a significantly
higher increase in the level of TC morbidity and its ave-
rage annual rate in regions with high radiation exposure
(> 35 mGy) compared to all other regions of Ukraine
(£ 35 mGy), both among those who were children and
adolescents at the time of the Chernobyl accident and
adult population [13].

Accurate record of statistical indicators on MNTG
morbidity in Ukraine has been started in 1989 with the
help of the program information system of cancer re-
gistration by the National Cancer Institute when the
Decree of the Ministry of Health of Ukraine No. 10
“About the creation of the National Cancer Registry of
Ukraine” dated January 2, 1996 was approved [14]. Ac-
cording to the epidemiological research by V.M. Hor-
benko et al. over the period of 1989—2004, the morbidity
rate of TC in Ukraine among male population increased
from 1.01 to 1.92%/,,,, and among women — from 3.54
t0 7.24 %/ 000 1-€-, 90.28 and 104.42 %, respectively. The
rate of increase in the morbidity rate in Kyiv region
among male population was lower (65.6 %) than in other
regions of the country, but among women it accounted
for 156.9 % that was higher than the corresponding figu-
res in Ukraine [15]. Regional analysis of the morbidity
rate of TC in 1989—-2004 showed that the highest in-
crease among men was observed in Zhytomyr, Ivano-
Frankivsk, Sumy and Zaporizhzhia regions, as well as
in Kyiv; among women — in Cherkasy, Sumy, Zhyto-
myr, Poltava and Zaporizhzhia regions. Therefore, the
researchers noted that an increase in the morbidity rate
of TC in Ukraine is the highest among malignant neo-
plasms of other localization [15].

To continue studying the morbidity rate and the
prevalence of MNTG in Ukrainian population as a
whole and in Kyiv region in particular, we have ana-
lyzed statistical data for 2005—2016. It was found that
in the structure of all cancers, the share of MNTG in
Ukraine increased from 1.4 to 2.3 % (rate of increase
+64.3 %), in Kyiv region — from 2.6 to 3.6 % (rate of
increase +38.5 %). The morbidity rate of MNTG in
Ukraine increased by 1.7 times — from 5 to 8.5 %/,
(rate of increase +70 %, p < 0.01), in Kyiv region —
by 1.5 times, from 9.5 to 14.5 %/, (rate of increase
+52.6 %, p <0.01) (Fig. 1).

However, along with morbidity rate of MNTG,
which was higher in Ukraine than in Kyiv region, the
mean morbidity rate in region (12.8 °/ ) was deter-
mined as more significant comparing to the nationwide
(6.9 °/000)- In addition, the morbidity rates of MNTG
among the population of Kyiv region for 2005—2016
were always statistically higher (p < 0.01) than the in-
dicators in Ukraine, in the presence of certain fluctua-
tions.
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Figure 1. The morbidity rate of MNTG in Ukraine (A) and in Kyiv region (B) for 2005-2016, %,

Heterogeneous nature of the fluctuations in the mor-
bidity rate of MNTG in Kyiv region needs further in-
depth study. It can be assumed that one of the additional
factors is the variable concentration of carcinogenic sub-
stances in the air. Thus, S.M. Tsymbaliuk et al. (2017)
established a strong correlation (p < 0.05) between the
levels of air pollution by chemical carcinogens, namely
chromium IV, benzo[a]pyrene, formaldehyde and cad-
mium, in Kyiv and Cherkasy and the prevalence of TC.
The authors also proved that the time lag of the grea-
test manifestation of the cumulative phenomenon for
development of TC is 10 years [17]. The influence of
anthropogenic chemical factors on the development of

Table 1. The rate of increase in the morbidity rate
of MNTG in the regions of Ukraine for 2005-2016, %

Region Men Women
Vinnytsia 1325.0 106.7
Volyn 233.3 563.6
Dnipropetrovsk 21.4 19.8
Zhytomyr -10.5 72.0
Transcarpathian 50.0 86.4
Zaporizhzhia 87.5 51.0
Ivano-Frankivsk 17.6 124.3
Kyiv 0.0 67.4
Kirovohrad 54.5 242.7
Lviv 21.4 -10.5
Mykolaiv 62.5 15.8
Odesa 21.1 12.3
Poltava 28.6 271
Rivne 50.0 85.1
Sumy 104.8 151.3
Ternopll 46.7 189.3
Kharkiv 18.8 90.8
Kherson 60.9 74.5
Khmelnytskyi 266.7 152.2
Cherkasy 0.0 64.9
Chernivtsi -71.4 100.0
Chernihiv -29.2 194
Kyiv 52.4 34.7
Ukraine 57.9 69.2

0000

TC was also studied by N.V. Balenko et al. [8, 17]. The
authors concluded that some compounds, in particular
pesticides of different chemical structures, perchlorates,
and the socio-economic characteristics of the regions of
Ukraine, determine the morbidity rate of TC, and the
question of studying the ways and consequences of their
effects remains unsettled until today [8, 17].

Moreover, a comparative analysis of the morbidity
rate of MNTG in the regions of Ukraine over the re-
levant years has shown the highest increase among men
in Vinnytsia, Khmelnytskyi, Volyn, Sumy and Zapori-
zhzhia regions (Table 1). An increase in the morbidity
rate among men in Vinnytsia region was surprisingly
high — 1,325 % (from 0.4 to 5.7 °/,,,)- The most signifi-
cant increase in the morbidity rate among women was in
Volyn, Kirovohrad, Ternopil, Khmelnytskyi and Sumy
regions. In Volyn region, the morbidity rate among
women in 2005—-2016 has increased from 1.1t0 7.3 %/,
(rate of increase 563.6 %).

To provide a more detailed analysis of the dynamics of
morbidity rate of MNTG, we divided the period from 1999
to 2013 into 5-year intervals: 1999—2003, 2004—2008,
2009—2013; since 2014, there are no data from Luhansk
and Donetsk regions, Sevastopil and the Autonomous
Republic of Crimea. It was found that the increase in the
morbidity rate in Ukraine for the first period was 7.1 %, for
the second — 22.9 %, for the third — 40.7 %, while in Kyiv
region it was 9.4, 44.7 and 19.7 %, respectively.

The findings indicate that the rate of increase in the
morbidity in Kyiv region was higher than in Ukraine du-
ring the first two periods (1999—2003 and 2004—2008),
and it slows down in 2009—2013 that can be explained by
a decrease in the stochastic effect of radiation pollution
in the studied territory after the Chernobyl accident. On
the other hand, according to the findings of S.M. Tsym-
baliuk et al. [18], an increase in standardized indicators
of the morbidity rate of MNTG (the Ukrainian stan-
dard) for 1991—2013 in the areas with high radiation
control, which include Kyiv, Zhytomyr, Rivne, Volyn
and Chernihiv regions, averaged 2.58 + 0.14 times and
was lower than in regions with high industrial develop-
ment and in predominantly agricultural areas. It proves
the possible influence of other carcinogens, in particular
those of anthropogenic origin, except for the well-known
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influence of ionizing radiation, and combined effects of
iodine deficiency of varying severity, which is observed
in many regions of Ukraine, including Kyiv region, that
must be taken into consideration [4, 5].

Discussion

Today, according to many national and foreign stu-
dies, it is known that the development of MNTG de-
pends on gender. It has been found that women have TC
on average 3—5 times more often than men [19]. Gender
analysis of statistical indicators of the morbidity rate of
MNTG among female population in 2005—2016 showed
1.7-fold increase, both in Ukraine as a whole (from 7.8 to
13.2°/ 00; Tate of increase +69.2 %, p <0.01), and in Kyiv
region (from 14.1to 23.6 °/,,,,; rate of increase +67.4 %,
p < 0.01). The national index of morbidity among male
population increased by 1.6 times (from 1.9 to 3.0 %/ ..,
rate of increase +57.9 %, p < 0.01), while in Kyiv region,
there were observed heterogeneous fluctuations of indi-
cators, but the average annual rate of morbidity increase
among men (3.3 %) indicated a trend towards moderate
growth. The men to women ratio in the total number of
patients with MNTG in Ukraine in 2016 was 1 : 5, and in
the region — 1 : 7. Over the whole analyzed period, the
morbidity rate of MNTG among female population in
Kyiv region was 2.7—6.3 times higher, and in Ukraine —
3.5—4.5 times higher than among men. This type of gen-
der heterogeneity clearly shows the importance of certain
hormonal factors, such as the age of menarche and meno-
pause, the age of the first labor and their number, as well
as the presence of some gynecological diseases, the effect
of which has been actively studied recently [19—21].

Describing the age structure of the first diagnosed
cases of MNTG in Ukraine for 2005—2016, we can dis-
tinguish a certain “rejuvenation” of the period with hig-
hest rates of morbidity, especially among women (Fig. 2).
For example, if in 2005 the morbidity rate was maximal
among women aged 55—59 years and men aged 80—84,
then in 2016, a significant increase begins with the age of
30—34, and the maximum values correspond to 55—59
years in the structure of both genders. When assessing
the rate of increase in the morbidity rate of MNTG, this
trend was also observed in the form of the highest per-
centage values for the following age intervals: 40—44 years
among men and 30—34 years among women. In addi-
tion, from the age of 80 years and over, the morbidity was
characterized by a decline both among male and female
population, which may indicate a need for more careful
monitoring of thyroid neoplasms in young people.

When analyzing the prevalence of the studied on-
cologic pathology from 2005 to 2016, a similar epide-
miological situation was observed: regional indicators
for each year almost twice exceeded the corresponding
national figures and were statistically higher (p < 0.01).
An increase in the prevalence of MNTG for this period
in Kyiv region among the overall population was 98.2 %
(from 114.3 to 226.5 °/ ;s P < 0.01), and in Ukraine it
was 112.5 % (from 50.2 to 106.7 /s P < 0.01).

Using the trend line to further evaluate the epidemio-
logical situation, we predicted the prevalence of TC in
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Figure 2. The gender-age structure of the morbidity
rate of MNTG in Ukraine for 2005-2016, %

0000
2017—2021 in Kyiv region and in Ukraine (Fig. 3). In
the prognostic calculation of the dynamics of the TC
prevalence for 5 years, the regression analysis demon-
strated a polynomial (2-level) long-term trend line with
high determinants (R?). Thus, in Kyiv region, the calcu-
lated R? accounted for 0.9851 and was close to 1, which
demonstrates the high accuracy of the selected regres-
sion equation and the adequacy of the model. The poly-
nomial trend of the TC prevalence in Ukraine was also
characterized by a significant R?index (0.9791), which,
in turn, shows that the chosen prediction model (97.9 %)
indicates an adequate selection of the trend equation to
the initial data. Thus, the prognosis of the TC prevalence
shows its growth over the next 5 years, both in Kyiv re-
gion and in Ukraine, which clearly demonstrates the
need to improve primary and secondary prevention at
different levels of health care provision.

Conclusions

The retrospective analysis of statistical data showed
that after the Chernobyl accident, the morbidity rates
of MNTG were characterized by constant growth since
1986, with greater intensity after 1990, with the onset of
the ionizing radiation effects, especially in the most af-
fected regions.

Over the period of 2005—2016, the morbidity rates of
MNTG increased in Ukraine and in Kyiv region by 1.7
and 1.5 times, and in Kyiv region, the rates were statisti-
cally significantly higher than in Ukraine (p < 0.01) and
were characterized by certain fluctuations. The revealed
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Figure 3. Predictive model of TC prevalence
in 2005-2016, %/,
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heterogeneous rates of increase in the morbidity of
MNTG in various age groups and the highest morbidity
among young people also indicate the influence of age
factors on oncogenesis and “rejuvenation” of MNTG.
A significant increase (3—6-fold) in the morbidity rate of
MNTG among female population as compared to male
population during all the time both in Kyiv region and
in Ukraine indicates the contribution of certain gender
factors. The highest rate of increase in the morbidity
rate of MNTG among male population was observed
in Vinnytsia (1,325 %), Khmelnytskyi (266.7 %), Volyn
(233.3 %), Sumy (104.8 %), and Zaporizhzhia (87.5 %)
regions, and among women — in Volyn (563.6 %), Kiro-
vohrad (242.7 %), Ternopil (189.3 %), Khmelnytskyi
(152.2 %) and Sumy (151.3 %) regions, indicating not
only carcinogenic and stochastic effect of ionizing radia-
tion, but also the influence of other factors.

The prevalence of TC in 2005—2016 has the following
rates of increase: in the region — 98.2 % (p < 0.01), in
Ukraine — 112.5 % (p < 0.01), and further increase is
expected.

The obtained results indicate the multifactoriality and
urgency of the problem that requires further systematic
study, as well as demonstrate the need for a directed sys-
tem of preventive measures to improve the cancer situa-
tion in Ukraine.

Conflicts of interests. Authors declare no conflicts of
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References

1. Bray E Ferlay J, Soerjomataram I, Siegel RL, Torre LA,
Jemal A. Global cancer statistics 2018: GLOBOCAN estimates
of incidence and mortality worldwide for 36 cancers in 185
countries. CA Cancer J Clin. 2018 Nov;68(6):394-424. doi:
10.3322/caac.21492.

2. Fedorenko ZP, Michailovich YY, Goulak LO, et al., au-
thors; Kolesnik OO, editor. Cancer in Ukraine 2016-2017.
Incidence, mortality, activities of oncological service. Bulletin of
National Cancer Registry of Ukraine. 2018,;(19):1-82.

3. Cherenko SM, Smolar VA, Shapoval NO. Thyroid cancer
among the «children of Chernobyly: is it still a challenge 30
years after the chernobyl accident? Clinical Endocrinology and
Endocrine Surgery. 2017;(57):30-39. (in Ukrainian,).

4. Ivanov VK, Kashcheev VV, Chekin SYu, et al. Thyroid
cancer: lessons of Chernobyl and projections for Fukushima.
Radiation and Risk. 2016,25(2):5-19. (in Russian).

5. Tronko ND, Mabuchi K, Kravchenko VI, et al. lodine
status and thyroid exposure doses in victims of Chernobyl nuclear
accident who are permanent residents of Northern regions of
Ukraine (Ukrainian-American cohort study). ZhurnalNAMN
Ukrai’'ny. 2013;19(3):355-364. (in Russian).

6. Chernichenko 10, Balenko NV, Tsymbaliuk SM, Ostash
OM. On possible mechanisms of atmospheric formaldehyde effect
on the formation of the population thyroid cancer morbidity.
Dovkilla ta zdorov’a. 2016,(78):9-13. (in Ukrainian).

7. Balenko NV, Tsymbaliuk SM, Chernichenko IO,

Lytvychenko OM, Hulchiy MYV, Ostash OM. To the issue of
possible mechanisms influencing of carcinogenic metals on
population thyroid oncological morbidity. Gigijena naselenyh
misc’. 2015,(65):123-133. (in Ukrainian).

8. Balenko NV, Chernichenko 10, Tsymbaliuk SM, et al.
Thyroid cancer as problem of anthropogenic pollution (part I).
Dovkilla ta zdorov'a. 2014,(1):33-37. (in Ukrainian).

9. Shevchenko SI, Jakymova TP, Cyganenko OS. Structural
and morphological changes of thyroid tissue in thyroid gland
cancer. Visnyk naukovyh doslidzhen’. 2013;(3):72-74. (in
Ukrainian).

10. Tronko MD, Kovalenko AYe, Tarashchenko YuM,
Ostafiychuk MV. Thyroid nodules in the population of Ukraine,
protocol of diagnosis and treatment after the Chernobyl accident
(literature review and own data). Miznarodnij endokrinologicnij
Zurnal. 2018,14(7):677-683. doi: 0.22141/2224-
0721.14.7.2018.148775. (in Ukrainian).

11. Balenko NV, Chernichenko 10, Tsymbaliuk SM, Hulchiy
MV, Thyroid cancer: incidence and prevalence. Gigijena
naselenyh misc’. 2013,(61):163-169. (in Ukrainian).

12. Tronko ND. Thyroid gland and radiation (fundamental
and applied aspects: 20 years after the Chernobyl accident).
Miznarodnij  endokrinologicnij zurnal. 2006;(4):15-22. (in
Russian).

13. Fuzik MM, Prysyazhnyuk AYe, Bazyka DA, et al. Thyroid
cancer incidence in the population of Ukraine after the Chornobyl
accident. Dovkilla ta zdorov’'a. 2014,(2):62-69. (in Ukrainian).

14. Radysh JaF, Bugajcov SG, Ryngach NO, Akimov OO.
The role of the National Cancer Registry of Ukraine in improving
cancer care for the population. Universitets'ki naukovi zapiski.
2008,(26):268-274. (in Ukrainian).

15. Gorbenko VN, Gulak LO, Fedorenko ZP. Vinnik
IuA. Thyroid cancer in Ukraine 1989-2004. Miznarodnij
endokrinologicnij zurnal. 2007;(8):34-38 (in Russian).

16. Kaminskyi OV, Pankiv VI, Pankiv 1V, Afanasyev DE.
Vitamin D content in population of radiologically contaminated
areas in Chernivtsi region (pilot project). Problems of
Radiation Medicine and Radiobiology. 2018;(23):442-451. doi:
10.33145/2304-8336-2018-23-442-451. (in Ukrainian).

17. Balenko NV, Chernichenko 10, Tsymbaliuk SM, et al.
Thyroid cancer as a problem of anthropogenic pollution (part I1).
Dovkilla ta zdorov’a. 2014,(2):51-56. (in Ukrainian).

18. Tsymbaliuk SM, Chernichenko 10, Lytvychenko OM, et
al. Incidence of thyroid cancer in Ukraine: territorial features.
Dovkilla ta zdorov'a. 2017,(1):11-14. (in Ukrainian).

19. Rahbari R, Zhang L, Kebebew E. Thyroid cancer gender
disparity. Future Oncol. 2010 Nov;6(11):1771-9. doi: 10.2217/
fon.10.127.

20. Braganza MZ, de Gonzalez AB, Schonfeld SJ, Wentzensen
N, Brenner AV, Kitahara CM. Benign breast and gynecologic
conditions, reproductive and hormonal factors, and risk of thyroid
cancer. Cancer Prev Res (Phila). 2014 Apr;7(4):418-25. doi:
10.1158/1940-6207.CAPR-13-0367.

21. Cao Y, Wang Z, Gu J, et al. Reproductive Factors but
Not Hormonal Factors Associated with Thyroid Cancer Risk:
A Systematic Review and Meta-Analysis. Biomed Res Int.
2015;2015:103515. doi: 10.1155/2015/103515.

Received 04.02.2019 W

156

MiZnarodnij endokrinologicnij Zurnal, ISSN 2224-0721 (print), ISSN 2307-1427 (online)

Vol. 15, No. 2, 2019


https://www.ncbi.nlm.nih.gov/pubmed/30207593
https://www.ncbi.nlm.nih.gov/pubmed/30207593
https://www.ncbi.nlm.nih.gov/pubmed/30207593
https://www.ncbi.nlm.nih.gov/pubmed/30207593
https://www.ncbi.nlm.nih.gov/pubmed/30207593
http://www.ncru.inf.ua/publications/BULL_19/index_e.htm
http://www.ncru.inf.ua/publications/BULL_19/index_e.htm
http://www.ncru.inf.ua/publications/BULL_19/index_e.htm
http://www.ncru.inf.ua/publications/BULL_19/index_e.htm
http://nbuv.gov.ua/UJRN/kee_2017_1_5
http://nbuv.gov.ua/UJRN/kee_2017_1_5
http://nbuv.gov.ua/UJRN/kee_2017_1_5
http://nbuv.gov.ua/UJRN/kee_2017_1_5
E:\Obschaia\IEJ-2_(tom15)(zak98)2019_rasstanovka\References\Radiation and Risk\”
E:\Obschaia\IEJ-2_(tom15)(zak98)2019_rasstanovka\References\Radiation and Risk\”
E:\Obschaia\IEJ-2_(tom15)(zak98)2019_rasstanovka\References\Radiation and Risk\”
http://nbuv.gov.ua/UJRN/jnamnu_2013_19_3_11
http://nbuv.gov.ua/UJRN/jnamnu_2013_19_3_11
http://nbuv.gov.ua/UJRN/jnamnu_2013_19_3_11
http://nbuv.gov.ua/UJRN/jnamnu_2013_19_3_11
http://nbuv.gov.ua/UJRN/jnamnu_2013_19_3_11
http://nbuv.gov.ua/UJRN/dtz_2016_2_3
http://nbuv.gov.ua/UJRN/dtz_2016_2_3
http://nbuv.gov.ua/UJRN/dtz_2016_2_3
http://nbuv.gov.ua/UJRN/dtz_2016_2_3
http://www.irbis-nbuv.gov.ua/cgi-bin/irbis_nbuv/cgiirbis_64.exe?Z21ID=&I21DBN=UJRN&P21DBN=UJRN&S21STN=1&S21REF=10&S21FMT=njuu_all&C21COM=S&S21CNR=20&S21P01=0&S21P02=0&S21COLORTERMS=0&S21P03=I=&S21STR=%D0%9662201%2F2015%2F65
http://www.irbis-nbuv.gov.ua/cgi-bin/irbis_nbuv/cgiirbis_64.exe?Z21ID=&I21DBN=UJRN&P21DBN=UJRN&S21STN=1&S21REF=10&S21FMT=njuu_all&C21COM=S&S21CNR=20&S21P01=0&S21P02=0&S21COLORTERMS=0&S21P03=I=&S21STR=%D0%9662201%2F2015%2F65
http://www.irbis-nbuv.gov.ua/cgi-bin/irbis_nbuv/cgiirbis_64.exe?Z21ID=&I21DBN=UJRN&P21DBN=UJRN&S21STN=1&S21REF=10&S21FMT=njuu_all&C21COM=S&S21CNR=20&S21P01=0&S21P02=0&S21COLORTERMS=0&S21P03=I=&S21STR=%D0%9662201%2F2015%2F65
http://www.irbis-nbuv.gov.ua/cgi-bin/irbis_nbuv/cgiirbis_64.exe?Z21ID=&I21DBN=UJRN&P21DBN=UJRN&S21STN=1&S21REF=10&S21FMT=njuu_all&C21COM=S&S21CNR=20&S21P01=0&S21P02=0&S21COLORTERMS=0&S21P03=I=&S21STR=%D0%9662201%2F2015%2F65
http://www.irbis-nbuv.gov.ua/cgi-bin/irbis_nbuv/cgiirbis_64.exe?Z21ID=&I21DBN=UJRN&P21DBN=UJRN&S21STN=1&S21REF=10&S21FMT=njuu_all&C21COM=S&S21CNR=20&S21P01=0&S21P02=0&S21COLORTERMS=0&S21P03=I=&S21STR=%D0%9662201%2F2015%2F65
http://nbuv.gov.ua/UJRN/dtz_2014_1_11
http://nbuv.gov.ua/UJRN/dtz_2014_1_11
http://nbuv.gov.ua/UJRN/dtz_2014_1_11
http://nbuv.gov.ua/UJRN/vndt_2013_3_24
http://nbuv.gov.ua/UJRN/vndt_2013_3_24
http://nbuv.gov.ua/UJRN/vndt_2013_3_24
http://nbuv.gov.ua/UJRN/vndt_2013_3_24
http://iej.zaslavsky.com.ua/article/view/148775
http://iej.zaslavsky.com.ua/article/view/148775
http://iej.zaslavsky.com.ua/article/view/148775
http://iej.zaslavsky.com.ua/article/view/148775
http://iej.zaslavsky.com.ua/article/view/148775
http://iej.zaslavsky.com.ua/article/view/148775
http://nbuv.gov.ua/UJRN/gnm_2013_61_27
http://nbuv.gov.ua/UJRN/gnm_2013_61_27
http://nbuv.gov.ua/UJRN/gnm_2013_61_27
http://www.mif-ua.com/archive/article/2141
http://www.mif-ua.com/archive/article/2141
http://www.mif-ua.com/archive/article/2141
http://www.mif-ua.com/archive/article/2141
http://nbuv.gov.ua/UJRN/dtz_2014_2_14
http://nbuv.gov.ua/UJRN/dtz_2014_2_14
http://nbuv.gov.ua/UJRN/dtz_2014_2_14
http://nbuv.gov.ua/UJRN/Unzap_2008_2_49
http://nbuv.gov.ua/UJRN/Unzap_2008_2_49
http://nbuv.gov.ua/UJRN/Unzap_2008_2_49
http://nbuv.gov.ua/UJRN/Unzap_2008_2_49
http://www.mif-ua.com/archive/article/1835
http://www.mif-ua.com/archive/article/1835
http://www.mif-ua.com/archive/article/1835
http://radiationproblems.org.ua/23_2018_eng_s442.html
http://radiationproblems.org.ua/23_2018_eng_s442.html
http://radiationproblems.org.ua/23_2018_eng_s442.html
http://radiationproblems.org.ua/23_2018_eng_s442.html
http://radiationproblems.org.ua/23_2018_eng_s442.html
http://nbuv.gov.ua/UJRN/dtz_2014_2_12
http://nbuv.gov.ua/UJRN/dtz_2014_2_12
http://nbuv.gov.ua/UJRN/dtz_2014_2_12
http://nbuv.gov.ua/UJRN/dtz_2017_1_4
http://nbuv.gov.ua/UJRN/dtz_2017_1_4
http://nbuv.gov.ua/UJRN/dtz_2017_1_4
https://www.ncbi.nlm.nih.gov/pubmed/21142662
https://www.ncbi.nlm.nih.gov/pubmed/21142662
https://www.ncbi.nlm.nih.gov/pubmed/21142662
https://www.ncbi.nlm.nih.gov/pubmed/26339585
https://www.ncbi.nlm.nih.gov/pubmed/26339585
https://www.ncbi.nlm.nih.gov/pubmed/26339585
https://www.ncbi.nlm.nih.gov/pubmed/26339585

[ &)

KaiHiyHa Tupeoipoaoria /Clinical Thyroidology/

TkayeHko B.U., Pumap $1.1O.

HaLUMOHAABHAST MEAVLIMHCKAST AKAAEMMSI TOCAEAUIAOMHOIO 06pa308aHMS uMeHu MN.A. LLyrivka, r. Knes, YkpauHa

3a60AeBaAEeMOCTb U PACIPOCTPAHEHHOCTb 3A0OKOYECTBEHHbIX HOBOOOPA30BOHUN
LUTOBUAHOM XXeAe3bl B YKpanHe u Kuesckom o6AacTu
NOCAe ABAPUU HO HepHOBBLIABCKON ATOMHOM SAEKTPOCTAHLUN

Pesiome. Axmyaavnocms. Exeronnblii IpupocT KOMMYECTBA
BIIEPBbIC TMATHOCTPOBAHHBIX CJTYIaeB 3JI0KAYeCTBEHHBIX HO-
BooOpa3oBaHMit muToBUAHOM Kee3nl (3HIK) ormeuaeTcst
KaK Ha TeppUTOpUSIX, HauboJee 3arpsI3HEHHbBIX PAIUONOIOM
rocJie aBapun Ha YepHOOBLTECKOI aTOMHOI 3J1IeKTPOCTAHLIMU
(YADC), Tak u B 1pyrux peruoHax. HeogHopomHbIit XxapakTep
pPETMOHATBLHOTO POCTA JAHHO MATOJNIOTUU TPeOyeT NeTaTbHO-
ro aHajiM3a pacrpocTpaHeHHOCTU 1 3aboseBaemoctu 3H LK
C YUYETOM BO3MOXXHOTO BAMSIHUS (hakTOpoB prcka. Ileas: npo-
BECTU aHAJIN3 TUHAMUKU 3a00JIeBAEMOCTH M PaCIIPOCTPpaHEeH-
Hoctu SHILK cpenu Hacenenust Ykpannbl 1 KueBckoit 06-
nactu nocsie aBapuu Ha YADC. Mamepuaast u memoowt. I1po-
BeZIeH aHanu3 OroyieTeHelt HanmoHanbHOro KaHiep-peectpa
YKpauHbl, TaHHBIX CTaTUCTUYECKUX OTUYETOB YUPEKICHUI
3npaBooxpaneHunst Kuesckoii o6mactu (2005—2016) 1 naHHBIX
JnuTepaTypbl HaunHast ¢ 1981 r., KoTopasi COIEePXKUT aKTyalb-
Hy10 MHMOopManuio 1o Tekyuieit reme. CraTucTUYeCKUii aHa-
JIN3 TIOKa3aTesiell BBITIOJIHEH C TIOMOIIBbIO TTaKeTa MporpaMm
Windows Office Excel 2016 u StatSoft Statistica 10.0.1011.0.
Pezyasvmamer. Haunnas ¢ 1990 r. B YkpauHe mpociekuBaeTcst
pe3kuii poct 3aboneBaecMoctr 3HILK no cpaBHeHMIO ¢ 10-
yepHOObLIbCKUM niepuogoM. C 1989 no 2004 r. yBenuueHue
3200JIeBAEMOCTH PAKOM IIUTOBUIHON XeJe3bl B IIEJIOM IO
VYKpanHe cpeau MyCKOro HacesieHus: coctasmio 90,28 %, a
cpenu xkeHckoro — 104,42 %; B Kuesckoii oomact — 65,6 u
156,9 % coorBercTBeHHO. 3a repuon 2005—2016 rr., moMumo

TkayeHko B.1., Pimap $1.FO.

yBeanueHus goyau 3HILZK B cTpyKType BceX OHKOIATOJIOTUA,
TaKXe OTMEeUeH 3HAYUTENbHBIN PUPOCT 3a00IeBAEMOCTH: 110
Ykpaunne — B 1,7 pasza (+70 %, p < 0,01), mo obractu — B 1,5
pasa (+52,6 %, p < 0,01), ¢ Gosiee BHICOKMMM ITOKA3aTEISIMU
3a00JIEBAaEMOCTH 3a JaHHbI mepuon B Kuesckoii obmactu.
IMpu mpoBeneHnu reHpepHoro aHammsa (2005—2016) obHa-
pyxeHo npeobmamanre 3HIIK B keHCKOM TOIyJISIIIUN, a B
BO3PACTHOM CTPYKTYype caMblii BBICOKHII MPUPOCT 3ab0sieBa-
eMOCTU oTMevasicsl cpeard MyxKunH 40—44 u xeHiuH 30—34
ser. KpoMe TOro, 4eTKO MPOCIEXKUBAJICS HEOTHOPOIHBIN
XapaKTep PETrMOHAIBLHOTO pacIlpeAcsieHUsT 3a00JIeBaeMOCTH
SHIIK. YBeauueHue pacipoCcTpaHEHHOCTH 32 aHAJTOTUYHBII
MepUo Mo YKpauHe B IiejoM coctaBuio 112,5 %, a mo oGia-
et — 98,2 %, IporHOCTUYECKAsT MOJETb CBUICTEIBCTBYET O
¢e TIOBBIIICHUM B TEUCHUE IO MEHBIIICH Mepe CIACIYIOIINX 5
JIeT. Bvigodsi. ExXeronHbBIN TTOCTOSTHHBIN POCT 3a00JieBaeMO-
ctu U pacrnipoctpaHeHHoctu 3HIIK, a Takke HeomHOpOI-
HOE TeHIEPHOEe, BO3PACTHOE U PETMOHAILHOE pactpeiecHue
HCCIIeAyeMBIX TTOKa3aTeicii CBMIETEIBCTBYET O MHOTO(daK-
TOPHOCTH Y aKTyaJdbHOCTU M3Y4YCHUSI TaHHOW MpPOOJEeMbI C
MOCJEeIYIOIUM YIYYIIEHUEM CHUCTEMbl MPOMPUIAKTUUECKUX
MEPONPUATHUIA.

KiioueBbie €Ji0Ba: pak IMIMTOBUIHOMN KeJE3bl; 30KAYECT-
BEHHbIE HOBOOOPA30BaHUSI IIIUTOBUIHOM XKeJIe3bl; SITUAEMUO-
JIOTHST; 3a00J1€BaEMOCTh; paclpOCTPAaHEHHOCTD; (haKTOPhI pH-
cka; YkpauHa; Kuesckast o61acTb

HaLioHOABHO MEANYHQA QKQAEMIsT MICASIAMIIAOMHOI OCBiTV iMeHi [.A. LLyrvka, m. Kuis, YkpaiHa

30XBOPIOBAHICTb TA MNOLWMPEHICTb 3A0SIKICHUX HOBOYTBOPEHb
LMTOMNOAIGHOT 30A03M B YKPAIiHi T KUIBCbKin 06AACTi
nicasa asapii HaO YoOpHOOGUABCBKIN ATOMHIN €AEKTPOCTAHLT

Pesiome. Axmyaavnicms. 1llopiyHnii TPUPICT KiTBKOCTI
BIIEpIIIe JiaTHOCTOBAHWX BUIIANKIiB 3JOSIKICHUX HOBOYTBO-
peHb muTononioHoi 3amo3u (3HII3) Bim3HayaeThcsl SIK Ha
TEPUTOPIsIX, HAOIIbII 3a0pyIHEHUX Paaio0IOM ITicJIsl aBa-
pii Ha YopHoOMIbChKilt aToMHiil enekTpocTtaHuii (HAEC),
TakK i B iHIIMX perioHax. HeonHopigHuii XapakTep perioHaib-
HOTO 3pOCTaHH4 1liel MaToJOrii NOTpedy€e NeTalbHOIO aHali-
3y MOLIMPEHOCTI i 3axBoptoBaHocTi Ha 3HII3 3 ypaxyBaH-
HSIM MOXJIMBOTO BILUTUBY (haKTOPiB pU3UKY. Mema: mpoBeCTU
aHaJIi3 JMHAMIKM 3aXBOPIOBaHOCTI Ta mommpeHocti 3HII3
cepen HaceJeHHsT YKkpainu ta KuiBcbkoi o6Jacti micist aBa-
pii Ha YAEC. Mamepiaiau ma memodu. [1poBeneHo aHani3
OrosieTeHiB HallioHaJlbHOro KaHliep-peecTpy YKpaiHu, Ja-
HUX CTaTUCTUYHUX 3BiTiB 3aKJIaJliB OXOPOHU 310poB’ss Kuis-
cbkoi 00s1acTi (2005—2016) Ta maHUX JTiTepaTypy MOYUMHAIOYN
3 1981 p., 110 MiCTUTbH aKTyaJbHY iH(pOpMallilo 3 MOTOYHOI
TeMu. CTaTUCTUYHUI aHaji3 MOKa3HUKIB OYyJO MPOBEACHO
3a goroMorolo nakera nporpaMm Windows Office Excel 2016
Ta StatSoft Statistica 10.0.1011.0. Pe3yavmamu. I1ounHaro-
g 3 1990 p. B YKpaiHi IPOCTEeXKY€EThCS pi3Ke 3pOCTaHHS 3a-
xBoptoBaHocTti Ha 3HIIL3 nmopiBHSIHO 3 JOYOPHOOUILCHKUM
nepiogom. 3 1989 mo 2004 p. 30iMbIIeHHST 3aXBOPIOBAHOCTI
Ha pak LIATONOAIOHOI 3a/031 B IiJIoMy MO YKpaiHi cepen
4yoJIOBiYOro HacejneHHs ctaHoBwio 90,28 %, a cepea XiHO-
yoro — 104,42 %; y Kuischkiit obacti — 65,6 ta 156,9 %

BinmoBinHo. 3a mepiox 2005—2016 pp., oKpiM 30iTbIIEHHS
gactku 3HI3 B cTpyKTypi BCiXx OHKOMATOJIOTIH, TAKOX Bif-
OyBCSI 3BHAUHUI MPUPICT 3aXBOPIOBAHOCTI: MO YKpaiHi — B 1,7
pasa (+70 %, p < 0,01), mo o6nacti — B 1,5 paza (+52,6 %,
p < 0,01), 3 OinbIl BUCOKUMHU TMOKA3HUKAMU 3aXBOpIOBa-
HocTi 3a ueii nepioa y KuiBcekiii obaacti. [Ipu nposeneHHi
reraepHoro aHajizy (2005—2016) BusiBIeHE IepeBaKaHHS
3HIIL3 B XiHOUiiT momnyJsLii, a y BiKOBili CTpYKTypi HaliB1-
LA MPUPICT 3aXBOPIOBAHOCTI BiMiyaBCsl cepell YOJIOBiKiB
40—44 i xinox 30—34 poxkiB. Kpim TOT0, 9iTKO ITPOCTEKYBaB-
Csl HEONHOPIAHUI XapaKTep PEeriOHaJIbHOTO PO3MOIiTeHHS
3axBopioBaHocTti Ha 3HI3. IMpupict nmommpeHocTi 3a aHa-
JIOTIYHMIA Mepion 1o YKpaiHi B mislomy nopisHioBas 112,5 %,
a 1o obsacti — 98,2 %, IPOrHOCTHYHA MOZE/b CBIIYUTH ITPO
i1 30UIBILIIEHHST TIPOTSTOM IIOHAMMEHIIIe HACTYITHUX 5 POKIiB.
Bucnoexu. 11lopiuHe HEBMUHHE 3POCTAHHS 3aXBOPIOBAHOCTI
ta nomupeHocti 3HII3, a TakoxX HeoaHOpiAHE TeHIEpHE,
BiKOBE Ta periOHaJbHE PO3MOMIJICHHS AOCTIIXYBAHUX IMO-
Ka3HMKIB CBiTYUTh MPO 6araToakTOPHICTh Ta aKTyaJIbHICTh
BUBYEHHS 1Ii€T TPOOJIEMHU 3 MOJAJILITAM MTOKpAaIllaHHIM CUC-
TeMU NpoGdiJaKTUYHUX 3aXO/IiB.

Ki104oBi ¢10Ba: pak mMTONOMIOHOI 3aJI03U; 3JIOAKICHI HO-
BOYTBOPEHHSI IIUTOMOAIOHOI 3aJ1031; €MiAeMioJIoTisl; 3aXBO-
PIOBaHICTh; TTOLIUPEHICTh; (pakTOpu pU3KKy; YKpaiHa; Kuis-
cbka 00J1acThb
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