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1. INTRODUCTION

Few days after the Chernobyl accident from 1986, Romania's territory was creased by a
radiation cloud, consisting of a mixture of artificial radionuclides of different radiological risk.
Intensive radioactivity measurements were performed by the Radiation Hygiene Laboratories
Network (21 Labs) of the Ministry of Health. The results obtained by all laboratories throughout
the country were reported to the Institute of Hygiene, Public Health, Health Services and
Management in Bucharest and processed using an independent computer system. Data available
on radioactive content of aerosols, drinking water and foodstuff (milk and dairy products, meat,
bread, vegetables and fruits) allowed several dose and risk assessment calculations.

2. METHOD

Based on radioactive content of aerosols, drinking water and foodstuffs and using their
consumption rate (Table I and Reference [1]), the committed equivalent dose in thyroid (by
inhalation and ingestion) due by radioactive iodine and the effective dose due by caesium (by
ingestion pathway) were calculated by age groups, applying appropriate dose conversation
factors per unit intake [2].

Knowing the population distribution by age groups in Romania, the collective doses
(collective organ dose in thyroid and collective effective dose) were calculated. To these values
the risk factors expressed in probability of number of deaths per maaSv: 5-15 per 104 man.Sv
(for thyroid cancer) and 195 - 215 per 104 man.Sv (for all cancers) were applied. The obtained
additional number of deaths was compared with the mean annual "normal" (natural) mortality by
cancer in Romania: 130 deaths (by thyroid cancer) and about 30,000 deaths (by all other
cancers), reported for the whole population in 1986 [3].

Table I. The average annual consumption per inhabitant in Romania (1986 - 1987).

Drinking water
(1)

Milk(l)

Diary products
(kg)

Meat (kg)

Meat derivates
(kg)

Vegetables or
equivalent (kg)

Fruits or
equivalent (kg)

Age group (years)
0-1

500

90

-

-

-

36

36

1-10

550

180

11

22

7

127

44

11-17

730

180

18

43

15

180

55

over 17

900

180

29

46

37

180

55

96



3. RESULTS

In Table It are presented the population distribution in Romania in 1986, and the
calculated doses: mean (thyroid) equivalent dose (in mSv) and collective effective dose
(man.Sv), by age groups. The expected total additional number of deaths by thyroid cancer for
the rest of the life of the exposed persons and expected annual additional number of death by
cancer of all localisations are given in Table IIL The risk estimates were compared with the
"normal" annual mortality in Romania by cancer, integrated for the next 50 years. The results are
presented for three situations: medium, minimum and maximum value of collective doses,
corresponding to medium, minimum, and maximum radioactive contents determined in
Romania after Chernobyl accident

Table E. Population distribution, mean equivalent dose (in thyroid) and collective
effective dose, by age groups in Romania, in the first year after Chernobyl accident

Age group (years)

Population
(xlO3)

Mean thyroid
equivalent dose

(mSv)
Collective

effective dose
(man.Sv)

0-1
325

22.70

712

1-10
3810

23.74

8739

11-17
2857

12.23

3369

over 17
15633

10.41

15727

Table IIL Risk estimates.

Expected total
additional number of

deaths by thyroid
cancer for the rest of

the life of the exposed
persons

Relative increase (%)

Expected annual
additional number of
deaths by cancer of all
localisations (minus

thyroid)

Relative increase (%)

Minimum

32-97

0.5-1.4

21-26

0.07 - 0.09

Maximum

270-811

5.0-11.8

125-156

0.43-0.54

Medium

116-346

1.7-5.1

71 - 88

0.24 - 0.30

4. CONCLUSIONS

The risk assessment in this work is based on estimation of total detriment to the entire
population using the concept of collective dose ([4]) and the assumptions of general population
exposed to very small individual doses and linear dose - response relation. There was not
considerated the way in which cancer risk may vary with age, with sex and with time after
exposure.
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Only a very small increase for the thyroid cancer, and only for young population could
be estimated. Although the induction rate for fetal thyroid cancer is higher relative to natural
mortality rate than for all cancers, this advantage is offset by the smaller absolute numbers
induced, so that detectability of an excess mortality by common human epidemiological studies
is no easier than for all cancers together. Moreover, the uncertainty in the expected numbers
makes the estimates of excess relative risk unreliable, more than the estimates of absolute risk.

The theoretical risk estimates of this work are confirmed by the recent results of the
epidemiological studies performed in Romania and in surrounding countries after Chernobyl
accident ( [5] ); no any specific increase of mortality by cancer was reported.
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