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Did the Chernobyl atomic plant accident have an influence
on the incidence of thyroid carcinoma
in the province of Olsztyn?
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Abstract

Material and methods: A study of incidence rates of thyroid carcinoma was conducted in Olsztyn province from 1 January 1994 to

31 December 2003 within its former boundaries, in spite of Poland’s new administrative division.

The criteria for register entry were as follows: residence in Olsztyn province, newly-diagnosed case of thyroid malignancy in the given

calendar year, and histopathological verification in the Department of Anatomical Pathology of the District Specialist Hospital in Olsztyn.

The study of selected risk factors comprised patients included in the register of thyroid carcinoma. For that purpose a questionnaire was

prepared which covered information about the Chernobyl accident: place of residence, time of carcinoma diagnosis after the accident, and

iodine prophylaxis during the accident. The control group consisted of 589 healthy subjects selected based on age and place of residence.

Results: In the years 19932003, 462 (395 women and 67 men) cases of thyroid cancer were registered. The questionnaire study comprised

297 patients with thyroid carcinoma and 589 healthy subjects.

Study subjects from both the affected and control groups stayed mainly in their place of residence during the Chernobyl accident (97.28%

v. 94.24%). Thyroid carcinoma was diagnosed on average 13.58 = 2.61 years after irradiation. There were no significant differences in

iodine prophylaxis during the Chernobyl accident. Lugol’s solution was given to 31% of patients and 34% of healthy respondents.

Conclusions:

1. It cannot be stated that the Chernobyl disaster had any influence on the incidence rate of thyroid carcinoma in the province of Olsztyn.

2. Todine prophylaxis using Lugol’s solution could have an influence on lack of significant increase of the thyroid carcinoma incidence rate
in the age group 1-18 years.

(Pol J Endocrinol 2010; 61 (5): 437-442)
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Streszczenie

Material i metody: Badanie nad zapadalnoscia na nowotwory zlosliwe tarczycy prowadzono w wojewédztwie olsztynskim od 01.01.1994
do 31.12.2003 roku w jego dawnych granicach pomimo nowego podzialu administracyjnego Polski.

Do rejestru wiaczono chorych spelniajacych kryteria: zachorowanie nastapilo w omawianym okresie, dotyczylo stalych mieszkancéw
wojewddztwa, rozpoznanie ustalono na podstawie pooperacyjnego badania histopatologicznego w Zakladzie Patomorfologii Wojewédz-
kiego Szpitala Specjalistycznego w Olsztynie. Wybrane czynniki ryzyka badano wéréd chorych za pomocg specjalnie skonstruowanej
ankiety, w ktérej zawarto dane zwigzane z awariag w Czarnobylu: miejsce zamieszkania, czas zachorowania na nowotwory zlodliwe
gruczolu tarczowego po awarii, stosowanie profilaktyki jodowej podczas awarii. Grupe kontrolng stanowilo 589 zdrowych oséb dobra-
nych pod wzgledem wieku oraz miejsca zamieszkania.

Wyniki: W latach 1994-2003 rejestrem objeto 462 chorych na nowotwory zlosliwe gruczotu tarczowego: 395 plci zenskiej i 67 plci meskiej.
W badaniach ankietowych wzieto udzial 297 oséb z grupy chorych oraz 589 0séb z grupy kontrolnej. Chorzy, jak i osoby z grupy kontro-
Inej w czasie awarii w Czarnobylu przebywali gléwnie w miejscu stalego zamieszkania (97,28% v. 94,24%). Chorzy na nowotwory zlosliwe
zachorowali $rednio w 13,58 + 2,61 lat po ekspozycji na promieniowanie jonizujgce. Nie wykazano statystycznie istotnych réznic
w zastosowanej podczas awarii profilaktyce jodowej. Ptyn Lugola otrzymalo 31% chorych i 34% o0séb z grupy kontrolnej.

@ Ewelina Kowalczyk M.D., Chair of Endocrinology, Diabetology, and Internal Diseases, District Specialist Hospital, Olsztyn, Zotnierska St.
18, 10-561 Olsztyn, tel.: +48 89 538 63 67, + 48 50 531 78 78, e-mail: elbandurska@uninet.pl
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Whnioski

1. Nie udowodniono jednoznacznie wplywu awarii w Czarnobylu na zapadalno$¢ na nowotwory zloéliwe tarczycy.
2. Zastosowana profilaktyka plynem Lugola mogla mie¢ wplyw na niewielka zapadalnoé¢ obserwowang w grupie wiekowej 0-18 lat.

(Endokrynol Pol 2010; 61 (5): 437-442)

Stowa kluczowe: nowotwory zlosliwe, zapadalnos¢, awaria w Czarnobylu

Wplyw modeli Zywienia kobiet z przebyta cukrzyca cigzowa na rozwdj zespolu metabolicznego u kobiet oraz nadwagi i otyloéci u potomstwa —
grant Ministerstwa Nauki i Szkolnictwa Wyzszego, zakwalifikowany do finansowania w 38. konkursie

Program badan przesiewowych w kierunku retinopatii cukrzycowej w wojewddztwie warminsko-mazurskim — projekt wspoétfinansowany
przez firmy Novo Nordisk Pharma Sp. z o. o. i Roche Diagnostics Polska Sp. z o.0.

Introduction

April 26 is the date of the anniversary of the Chernobyl
atomic plant accident. On that day the world’s media
discuss the issue of the effect of the disaster on the health
of the residents of the radiocontaminated area. Olsztyn
province, in the north-east of Poland, was within the
affected area.

Iodine was a major fallout element, which, by being
deposited in the thyroid gland, caused a marked in-
crease in thyroid cancer incidence within the area of
contamination. Proof of this can be found in observa-
tions of the growing number of cases of malignant thy-
roid cancer among children in Belarus as soon as four
years after the accident [1, 2].

The aim of the study was to investigate if the Cher-
nobyl atomic plant disaster had an influence on thy-
roid cancer incidence in Olsztyn province.

Material and methods

The prospective study on thyroid cancer incidence was
conducted in Olsztyn province from 1 January 1994 to
31 December 2003 within its former administrative
boundaries in spite of the new administrative division
of Poland which became effective as of 1 January 1999.
In the years 1999-2002 the register of thyroid cancer
cases in Olsztyn province (presently part of Varmia and
Masuria province) was conducted under the National
Programme for the Elimination of Iodine Deficiency [3].
The area of Olsztyn province is 12,327 km?, which
constitutes 3.9% of Poland’s total area. The province
population in 1994 was 769,200 (2% of Poland’s popu-
lation); in 2003 the area was inhabited by 760,737 peo-
ple (still 2% of the total population) [4-6].
The register of thyroid gland malignant cancer com-
prised subjects meeting the following criteria:
— disease onset occurred between 1 January 1994 and
31 December 2003;
— subjects were permanent residents of Olsztyn prov-
ince, for all age groups;
— diagnosis of thyroid gland carcinoma was based on
post-operational histopathological investigation ac-
cording to ICD-9 and ICD-10 classification done in
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Table 1. Characteristics of patients with thyroid cancer
comprised by questionnaire

Tabela 1. Charakterystyka badanej grupy chorych na nowo-
twory ztosliwe gruczotu tarczowego objetych badaniami
ankietowymi

Characteristics of patients with thyroid n (%)
cancer in the years 1994-2003
Patients comprised by standardised register 462 (100.00)
Death cases among patients in the register 77 (16.66)
Patients answering questionnaires
In person 139 (30.08)
By mail 151 (32.68)
By phone 4(0.86)
From close family 3(0.64)
In total 297 (64.28)

the Anatomical Pathology Department of Olsztyn

District Specialist Hospital, and verification in the

Pathomorphology Department of the Medical Uni-

versity in Warsaw or Maria Sklodowska-Curie On-

cology Centre in Gliwice, and from 1997 also in the

Oncology Institute in Warsaw [7, 8].

The study of selected risk factors affecting changes
in thyroid cancer incidence was conducted among pa-
tients entered in the standardized register in the years
1994-2003. For that purpose, a special form was pre-
pared named the ,questionnaire for patients with thy-
roid gland carcinoma”. Patients completed the question-
naires during follow-up outpatient clinic visits in the
Endocrinology Outpatient Clinic in Olsztyn. In cases
of severe disability or change of place of residence an-
swers were obtained by mail or, in some cases, by phone
(Table I). As well as personal data, the questionnaire
covered medical history (date of thyroid carcinoma di-
agnosis, methods of diagnosis and treatment, includ-
ing surgical procedures and complementary pharma-
cological therapy as well as occurrence of thyroid can-
cer in the course of other endocrinopathies), physical
examination (body height in cm, body weight in kg,
body mass index expressed at the ratio of height to body
weight?in kg/m?, accepting appropriate BMI = 18.5 kg/
/m?and < 25 kg/m?) [9]. Also included was information
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Table II. Characteristics of subjects from control group
comprised by the study

Tabela II. Charakterystyka osob z grupy kontrolnej objetych
badaniami ankietowymi

Control group n = 589

Age (years) Sex n (%) Average age
(years) = SD
0-18 Girls 7(58.33) 16.71 = 1.38
Boys 5 (41.67) 13.80 = 2.17
> 18 Women 507 (87.87)  50.92 + 13.01
Men 70 (12.13) 46.33 = 13.71
0-85+ Women 514 (87.27)  50.46 + 13.52
Men 75 (12.73) 44,16 = 15.56
Total 589 (100.00)  49.66 = 13.46

about investigated risk factors for thyroid gland cancer
apart from specified individual factors, socio-economic
factors related to lifestyle, environmental factors relat-
ed to the Chernobyl accident such as place of residence
during the accident, time of thyroid cancer onset after
the accident, and iodine prophylaxis during the break-
down. The control group comprised 589 healthy sub-
jects chosen according to age and place of residence,
who completed the ,Questionnaire for patients with
thyroid gland carcinoma” apart from the questions con-
cerning the basic disease. The characteristics of the con-
trol group are presented in Table II. Personal data ob-
tained based on questionnaire answers, medical histo-
ries, and physical examinations in the group of patients
with thyroid cancer and in the control group of healthy
patients were anonymously entered into a computer
database. Statistical analysis was made using Statistica
7PL software. Standardisation of coefficients was made
for the world population. Logistical analysis with de-
termining odds ratio for individual changes within
a 95% confidence range was applied to analyse the in-
fluence of factors on thyroid carcinoma incidence. Hy-
potheses on the existence or lack of a relation between
variables with nominal or ordinal scale were verified
using Pearson’s test y* and Maximum Likelihood Esti-
mation 2 Poisson distribution was used for analysis of
disease incidence. Using normal proximity from Pois-
son’s distribution, test Z was applied to compare two
frequencies of thyroid cancer incidence [10-12].

Results

In total, in the years 1994-2003, the register comprised
462 patients with thyroid cancer, 395 females and
67 males. Questionnaires were completed by 297 patients
with thyroid carcinoma and 589 healthy subjects from

Table III. Place of residence during the Chernobyl atomic
plant accident in 1986 — study group vs. control group

Tabela III. Miejsce zamieszkania badanej grupy chorych na
nowotwory zlosliwe gruczotu tarczowego i grupy kontrolnej
podczas awarii elektrowni atomowej w Czarnobylu w 1986 roku

Residence place during Group of Control
the Chernobyl accident patients group
Barczewo 4 (1.34) 16 (2.71)
Bartoszyce 15 (5.01) 28 (4.75)
Biskupiec Reszelski 3(1.02) 8(1.35)
Bisztynek 1(0.34) 2(0.33)
Dobre miasto 7(2.38) 6(1.01)
Dywity 3(1.02) 1(0.16)
Dziatdowo 0(0.00) 3(0.50)
Gorowo ltaweckie 2(0.68) 6(1.01)
ltawa 14 (4.76) 32 (5.43)
Janowo 1(0.34) 3(0.50)
Jedwabno 1(0.34) 2(0.33)
Jeziorany 5(1.70) 11(1.86)
Jonkowo 3(1.02) 11 (1.86)
Ketrzyn 14 (4.76) 26 (4.41)
Kolno 1(0.34) 0(0.00)
Korsze 6 (2.04) 13 (2.20)
Koztowo 2(0.68) 2(0.33)
Lidzbark Warminski 18 (6.12) 37 (6.28)
Lubawa 6 (2.04) 9(1.52)
tukta 1(0.34) 2(0.33)
Mitakowo 2 (0.64) 4(0.68)
Morag 7(2.38) 14 (2.37)
Mragowo 15 (5.10) 29 (4.92)
Nidzica 5(1.70) 11 (1.86)
Olsztyn 96 (32.65) 174 (29.54)
Olsztynek 5(1.70) 11 (1.86)
Ostroda 10 (3.40) 22 (3.73)
Pasym 1(0.34) 0(0.00)
Purda 1(0.34) 2(0.33)
Reszel 7(2.38) 11(1.86)
Rozogi 1(0.34) 2(0.33)
Sepopol 1(0.34) 2(0.33)
Sorkwity 1(0.34) 2(0.33)
Stawiguda 1(0.34) 0(0.00)
Szczytno 16 (5.44) 36 (6.11)
Swigtki 3(1.02) 6(1.01)
Swigtajno 1(0.34) 1(0.16)
Wielbark 4(1.34) 8(1.35)
Zalewo 2(0.68) 2(0.33)
Other provinces and countries 6(2.04) 17 (2.88)
(not marked on the map)

| don’t know 2(0.68) 17 (2.88)
Total 294 (100.00) 589 (100.00)
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Table IV. Time of carcinoma diagnosis after the Chernobyl
atomic plant accident in the study group

Tabela IV. Czas zachorowania na nowotwory ztosliwe
gruczotu tarczowego w badanej grupie chorych po awarii
elektrowni atomowej w Czarnobylu w wojewddztwie
olsztyiiskim w latach 1994-2003

Figure 1. Place of residence during the Chernobyl atomic plant
accident in 1986 — study group

Rycina 1. Miejsce zamieszkania 0séb badanej grupy chorych na
nowotwory ztosliwe gruczolu tarczowego podczas awarii
elektrowni atomowej w Czarnobylu w 1986 roku

Figure 2. Place of residence during the Chernobyl atomic plant
accident in 1986 — control group

Rycina 2. Miejsce zamieszkania 0s6b z grupy kontrolnej podczas
awarii elektrowni atomowej w Czarnobylu w 1986 roku

the control group. As Table Ill and Figures 1 and 2 show,
both patients with malignant carcinoma of the thyroid
gland and subjects from the control group predomi-
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Age Sex n (%) Average time
(years) of cancer onset
after the Chernobyl
accident
(years) = SD
0-18 Girls 3(42.86) 13.00=+ 1.63
Boys 4 (57.14) 11.75+ 2.64
> 18 Women 258 (89.90) 13.90+ 2.58
Men 29 (10.10) 13.83+ 2.57
0-85+ Women 261 (88.78) 13.89+ 2.57
Men 33(11.22) 13.58+ 2.61
Total 294 (100.00) 13.67+ 2.58

nantly stayed in their place of residence during the
Chernobyl atomic plant disaster (97.28% v. 94.24%). As
Table IV demonstrates, patients with thyroid carcino-
ma fell sick on average 13.58 + 2.61 years following ex-
posure to ionizing irradiation caused by the Chernobyl
accident.

No statistically significant differences were observed
in the applied iodine prophylaxis during the Cherno-
byl accident. Lugol’s solution was administered to 31%
of patients with thyroid cancer and 34% of subjects from
the control group (Fig. 3). No univocal proof was found
for the effect of the Chernobyl accident on the incidence
of thyroid cancer; the applied prophylaxis with Lugol’s
solution might have brought about the low thyroid can-
cer incidence observed in the age group 0-18.

Discussion

The first reports on the relation between ionizing radi-
ation and the occurrence of malignant carcinoma of the
thyroid gland were published in 1950 [13]. After the
atomic attacks on Hiroshima and Nagasaki in 1945 an
increase in the incidence of thyroid cancer in the Japa-
nese population was observed. In subsequent years,
a similar increase was observed among the inhabitants
of the Marshall Islands following American nuclear tri-
als there [14-16].These reports were the first to point
out a significant rise in thyroid cancer incidence, espe-
cially in children and adolescents. The observations
were univocally confirmed by the studies carried out
after the Chernobyl accident [17-20]. In the Belorussian
population in the first years after the Chernobyl disas-
ter the highest growth in thyroid cancer incidence was
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Figure 3. lodine prophylaxis during the Chernobyl atomic plant
accident in 1986 — study group vs. control group

Rycina 3. Stosowana profilaktyka jodowa w badanej grupie
chorych na nowotwory ztosliwe gruczotu tarczowego i grupie
kontrolnej podczas awarii elektrowni atomowej w Czarnobylu
w 1986 roku

reported mainly among children [17-23]. It is generally
thought that within the whole population the risk of
developing malignant thyroid cancer grows on aver-
age from 5 to 9 years after exposure, and incidence peak
is observed after 15-19 years. Then, incidence starts to
decrease, which lasts for 40 more years [15, 21].

Olsztyn province, due to its geographical location
and relatively short distance from the nuclear accident
in Chernobyl, was one of the most heavily contaminat-
ed areas in the period from 28 April 1986 to 5 May 1986
when winds and fallout carried the radioactive cloud
twice over its territory [24-26]. All patients with thy-
roid cancer comprised in the register were born before
26 April 1986, so they were exposed to irradiation. Only
a few individuals from the register stayed in other prov-
inces during the period (5 patients and 14 subjects from
the control group) or in other European countries
(1 patient and 3 subjects from the control group). Since
the majority of researchers consider ionizing radiation
to be a risk factor for thyroid carcinoma, it should be
assumed that the Chernobyl accident might be a factor
that affected the increase in malignant carcinoma of
thyroid in Olsztyn province in the years 1994-2003, es-
pecially because the first observed growth in thyroid
cancer incidence was observed in 1997 and another in
2002, i.e. 11 and 16 years following irradiation.

On the other hand, it cannot be excluded that there was
a cause-effect relation with the social unrest caused by the
Chernobyl accident, which resulted in increased concern
about health among many residents of the area. The devel-

opment of modern diagnostic methods, more precise in-
struments used for examinations, and better availability of
specialist outpatient clinics have all had a significant effect
on the increase of diagnosing thyroid cancers.

Soviet authorities wanted to keep the news of the
Chernobyl disaster on 26 April 1986 secret, but just
a few hours after the explosion screening instruments
in Europe, including those in Poland, observed a rapid
rise in ionizing irradiation in the atmosphere. Polish au-
thorities, having consulted scientists, reacted promptly
by issuing a resolution about common application of
Lugol's solution to children and youths under 16 years
of age. Thank to this action the youngest group of our
society was protected against the negative effects of the
following wave of radiation on 3 May 1986 [27].

In the present study, both in the study group and in
the control group, a third of patients and subjects were
given iodine prophylaxis. Since only 11.04% of them were
children in 1986, it means that 22% of the adult popula-
tion were also given Lugol’s solution. From a time per-
spective, it should be said that it was the best organized
iodinating prophylaxis in Europe [26, 27]. The incontro-
vertible evidence for this came from our observations as
well as other studies conducted in other parts of Poland,
which did not reveal a significant rise in thyroid cancer
incidence among children and adolescents [24].

Conclusions

1. There is no proof for the effect of the Chernobyl ac-
cident on the incidence of malignant carcinoma of
the thyroid gland.

2. The applied iodinating prophylaxis with Lugol’s
solution might have had effect on the low thyroid
cancer incidence observed in the age group
1-18 years.

References

1. Greenspan FS. Gruczol tarczowy. In: Greenspan FS, Gardner D (ed.).
Endokrynologia ogdlna i kliniczna. Wydawnictwo Czelej, Wydanie I
polskie, Lublin 2004: 218-293.

2. Rybakov SJ, Komissarenko IV, Tronko ND et al. Thyroid cancer in chil-
dren of Ukraine after Chernobyl accident. Word J Surg 2000; 24: 1446—
-1449.

3. Szybinski Z. Niedob6r jodu w cigzy — nadal aktualny problem zdrowia
publicznego. Endokrynol Pol 2005; 56: 65-71.

4. Rocznik Statystyczny Wojewoédztwa Warminsko-Mazurskiego. Urzad
Statystyczny w Olsztynie 1967-1998.

5. Rocznik Statystyczny Wojewddztwa Warminsko-Mazurskiego. Urzad
Statystyczny w Olsztynie 1999, 2000, 2001, 2002, 2003.

6. Demograficzny Rocznik Statystyczny. Gléwny Urzad Statystyczny
w Warszawie 1967-2003.

7. Percy C, Van Holten V, Muir C. International Classification of Diseases
for Oncology. Second Edition. World Health Organization, Geneva 1992.

8. Miedzynarodowa Statystyczna Klasyfikacja Choréb i Probleméw Zdro-
wotnych. Rewizja 10. ICD-10. VESALIUS, Krakéw 2002.

9. Taton J. Otylos¢. In: Wojtczak A. (ed.). Choroby wewnetrzne. Tom IIL
Wydawnictwo PZWL, Warszawa 1995.

10. Stanisz A. Przystepny kurs statystyki w oparciu o program STATISTICA
PL na przykiadach z medycyny. StatSoft, Krakéw 1998.

441



Chernobyl accident and the incidence of thyroid carcinoma

Elzbieta Bandurska-Stankiewicz et al.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Stanisz A. Przystepny kurs statystyki z wykorzystaniem programu
STATISTICA PL na przykladach z medycyny. Tom II. StatSoft, Krakow
2000.

Watala C. Biostatystyka — wykorzystywanie metod statystycznych
w pracy badawczej w naukach biomedycznych. a-medica press, Bielsko-
Biala 2002.

Jacob P, Kenigsberg Y, Zvonova I et al. Childhood exposure due to the
Chernobyl accident and thyroid cancer risk in contaminated areas of
Belarus and Russia. Brit ] Cancer 1999; 80: 1461-1469.

Socolow EL, Hashizume A, Neriishi S et al. Thyroid carcinoma in men
after exposure to ionizing radiation. A summary of the findings in Hi-
roshima and Nagasaki. N Engl ] Med 1963; 268: 406-410.

Hall P, Holm LE. Radiation-associated thyroid cancer - facts and fiction.
Acta Oncologica 1998; 37: 325-330.

Takahashi T, Schoemaker MT, Trott K et al. The relationship of thyroid
cancer with radiation exposure from nuclear weapon testing in Marshall
Islands. J Epidemiol 2003; 13: 99-107.

Kazakov VS, Demidchik EP, Astakhova LN. Thyroid cancer after Cherno-
byl. Nature.1992; 359: 21-22.

Williams ED. Cancer after nuclear fallout: lessons from the Chernobyl
accident. Nature Rev 2002; 2: 543-549.

Shore RE. Human thyroid cancer induction by ionizing radiation: Sum-
mary of studies based on external irradiation and radioactive iodines. In:
Karaoglou A, Desment G, Kelly GN, Menzel HG (eds). European Com-

442

20.

21.

22.

23.

25.

26.

27.

mission on the Belarus, Russian and Ukrainian Ministries on Chernobyl
Accident. European Commission, Brussels 1996: 669—675.

Nikiforov YE, Gnepp DR, Fagin JA. Thyroid lesions in children and ado-
lescents after the Chernobyl disaster: implications for the study of radia-
tion tumorigenesis. ] Clin Endocrinol Metab 1996; 81: 9-14.

Ron E, Lubin JH, Shore RE et al. Thyroid cancer after exposure to exter-
nal radiation: a pooled analysis of seven studies. Radiat Res 1995; 141:
259-277.

Gembicki M, Stozharov AN, Arinchin AN et al. Iodine deficiency in
Bielarusian children as a possible factor stimulating the irradiation of the
thyroid gland during the Chernobyl catastrophe. Environ Health Per-
spect 1997; 105 (Suppl. 6): 1487-1490.

Katastrofa w Czarnobylu a Polska. Raport. Redaktor wydawnictwa
J. Jaskowski. Polskie Towarzystwo Naukowe, Gdansk 1992.

. Zonenberg A, Zarzycki W, Leoniak M. Wplyw awarii w Czarnobylu na

wystepowanie nowotwordw tarczycy — stan po 20 latach. Endokrynol
Pol 2006; 57: 245-252.

Pachocki KA, Majle T. Nastepstwa awarii elektrowni jagdrowej w Czarno-
bylu w odniesieniu do terytorium Polski. Post Fiz Med 1992; 27: 1-14.
Leonciak M, Zonenberg A, Zarzycki W. Sytuacja radiologiczna w czasie
i po awarii w Czarnobylu. Endokrynol Pol 2006; 57: 45-52.
Sympozjum Naukowe Czarnobyl 1986-1996 pod protektoratem
Gléwnego Inspektora Sanitarnego Podsekretarza Stanu w MZiOS W.
Jaszczynskiego. Kutno, 25 maja 1996.



