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1. Introduction

The accident at the Nuclear Power Station in Chernobyl created a new problem for
health professionals in Latvia due to the fact that 6475 inhabitants (mainly healthy and
men of reproductive age) of Latvia took part in clean-up works in Chernobyl within the
period 1986-1991. Chernobyl clean-up workers were exposed to external y-radiation
and they also incorporated radionuclides. The doses documented for the clean-up
workers are variable; they are estimated to be between 0.01 -0.5 Gy although the
specialists working on the precision of received doses think that they could be even 2
or 3 times higher. Many data show that these doses could be classified as small doses
but they may cause somatic and genetic biological effects (2, 3, 4, 5).

Therefore all the above-mentioned factors require very serious attitude in the
evaluation of the Chernobyl clean-up workers health status as well their further
treatment and rehabilitation. There is a difference between Latvian Chernobyl accident
liquidators and liquidators in other countries contaminated with radionuclides because
Latvia Chernobyl clean-up workers have only had a low ionizing exposure during an
exact period of time. The aim of our work is to evaluate the health status of
liquidators investigating them on a long-term basis:
- to create the correct system of health status evaluation of Chernobyl clean-up
workers;
- to improve the register of Chernobyl clean-up workers and of their children;
- to analyze the data about the incidence of different diseases and mortality gained
from follow-ups;
- to evaluate health status and clinical picture within the period of time;
- to work out and use adequate methods of treatment.

2. Materials and methods

A system of Chernobyl clean-up workers registration and observation is organized in
our republic. There is a screening system in every district of Latvia which means that
local hospitals make a follow-up of every clean-up worker at least once a year including
a general and complete check-up.

- 929 -



The registration and more detailed examinations of their health condition are carried
out in the P. Stradins State Clinical Hospital at the Center of Occupational and
Radiological Medicine where examinations of the thyroid gland, the immune status,
endoscopic examinations when indicated (fibrogastroscopy, firbrocolonoscopy,
bronchoscopy), functional tests (doplerography, veloergometry, respiratory function) are
done. Scientific investigations in this field are carried out in the Institute of Labour
Medicine of Medical Academy of Latvia. Since June of 1994 the register have been
officially recognized as Latvian State register for patients with occupational disease and
for patients that have received ionizing radiation in Chernobyl and for the children of
Chernobyl clean-up workers. The register also contains data about occupational
disease because about 80 % of Chernobyl clean-up workers were people working in
difficult working conditions (welders, tractor drivers, and etc.). At the 01.09.1995 we
have registered 4663 Chernobyl clean-up workers, 116 persons evacuated from
Chernobyl, 790 children from the families of clean-up workers (born after the accident)
and also 3000 occupational disease patients. It is important to note that many of
patients registered have both occupational diseases and effects of ionizing radiation.
We have collected the information about liquidators place and condition of work,
duration of their stay and work in Chernobyl, received doses of radiation, protective
measures used, diseases before, during and after the accident, occupation before and
after the accident, habits and data from objective clinical investigations from 1986 till
today. Latvian citizens have been working in Chernobyl from 1986 till 1991. More
than half of them are documented as ones having received radiation exposure (Table

Table 1. - Doses of radiation received by Latvian Chernobyl accident clean-up workers

Doses of radiation (Gy)

0.5 and >

0.4 - 0.49

0.3 - 0.39

0.2 - 0.29

0.1 -0.19

0.01 - 0.1

Not measured

Amount of clean-up
workers

3

2

4

515

909

1218

2012

Total: 4663

1320 workers worked close to the reactor and turbine hall, 1130 worked at
installations next to reactor site, 2213 worked outdoors. These workers were mainly
between the age of 18 and 48 at that time. Those employed between 1986 and 1987
worked for 1 to 3 months in average, while those employed later worked for 4 to 6
months in average. The workers employed in 1988 to 1989 were mainly occupied with
building the town near the Chernobyl reactor and did not get involved in the works on
the site of the reactor itself. Their doses are, therefore, lower on average than the
doses of the earlier clean-up workers.
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We are also analyzing the incidence of different diseases of Chernobyl clean-up
workers in comparison with control cohort. Control cohort consists of 3.000 workers
from 29 to 50 years old with similar working and life conditions and habits. The
analysis covered the period 1991 to 1994. In order to evaluate the health status,
clinical, physiological, biochemical and immunological methods were used and reasons
of death cases among the Chernobyl clean-up workers were also analysed. All the data
collected have been processed with statistical methods.

3. Results

Morbidity analysis of 4.500 Chernobyl clean-up workers in comparison with control
cohort showed that Chernobyl clean-up workers suffer more often than the persons in
control group from infections, diseases of the nervous, cardiovascular and respiratory
system and also from bone and muscle diseases.

Elevated number of infectious diseases could be connected with the changes in
immune system. We have determined the immune state of 833 clean-up workers
during the period 1986-1989. The most characteristic changes in the individuals
involved in the clean-up were the increased level of IgM in 14.5 - 26.4% of cases, the
increased level of IgA in 14.7 - 26.0%, the decreased number of T-lymphocytes in
58.4% and also large number of granular lymphocytes in 75%. The ability to produce
interferons (IFNs) was lower in 22.1 - 50.4% of the individuals (1). The deficiency in
IFNs as well as in IgM and IgG might determine the frequent infection complications.
Between 1991-1994 the diseases that mainly occured were diseases of bones, muscles
and connective tissues, diseases of digestive and respiratory organs as well as diseases
of nervous system and organs of sense.

During last three years the number of diseases of digestive organs, nervous
system, organs of sense and physical disorders have increased significantly (table 2).
We also have analyzed the mortality of Chernobyl clean-up workers. The number of
deaths among the clean-up workers are higher than among the rest of the population.
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The most important cause of their death have been different diseases (particularly
of the cardiovascular system), but the number of suicides and accidents are also
significantly higher than among the rest of the population (table 3).

Table 2. - Structure of diseases

Years

Registered diseases

Registered at first in %
(here and after - first
number - total number of
diseases, second - %)

1. Infections and
parasitic diseases

2. Neoplasms:

malignant neoplasms

3. Endocrine,
Nutritional and
Metabolic diseases
and Immunity
disorders

4. Diseases of the blood
and blood forming
organs

5. Mental disorders

6. Diseases of the
nervous system and
Sense organs

7. Diseases of the
circulatory system

8. Diseases of the
Respiratory system

9. Diseases of the
digestive system

10. Diseases of the
Genito-Urinary
system

11. Diseases of the Skin
and subcutaneous
tissue

12. Diseases of the
Musculoskeletal
system and
connective tissue

13- Accidents, Injuries
and Poisonings

of Chernobyl clean-up

1991

5174 -100%

3794-73.3
%

2.6

1 0 -

9 -

397

6-

355

737-

488

933

577-

6 5 -

37-

1085

458

0.5%

0.2%

3.17%

-7.7%

0.1 %

- 6.8%

14.2%

- 9.4%

- 18%

11.2%

1.3%

0.7%

- 21 %

8.9%

1992

6003

3277-

319-

19-

9 - 0

182

17-

795-

918-

494-

880-

1030-

117-

6 1 -

1001-

160-

- 100%

54.6%

5.3%

0.3%

.14%

-3 %

0.3%

13.2%

15.3%

8.2%

14.7%

17.2%

1.9%

1 %

16.7%

2.7%

workers.

1993

5553- 100%

1902 - 34.3
%

29 - 0.5 %

20 - 0.4 %

15 - 0.3 %

225 - 4 %

13 - 0.2 %

885 - 16 %

763 13.7 %

563- 10.1%

675 - 12.2 %

1030-20.5
%

123-2.2%

64- 1.2 %

959 - 17.3 %

96- 1.8%

1994

4342

1214

13-

16-

8 -

275

- 100%

-28.0%

0.3%

0.4%

0.2%

• 6 . 3 %

6-0.13%

599-

695

424

452-

810-

99-

38-

782

133-

13.8%

- 16%

9.7%

10.4%

18.6%

2.3%

0.8%

- 18%

3-0%
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Table 3- - Number and causes of death among Chernobyl clean-up workers

Year

until
1990

1990

1991

1992

1993

1994

Total

Number of
deaths

52

16

18

16

36

17

155

Causes of deaths

1. Diseases

2. Accidents

3. Suicides

4. Intoxication with
alcohol

Total

Number of deaths

51

33

13

8

105

Analysis of diseases which caused death

Causes

1. Diseases of cardiovascular system

2. Oncological diseases

3. Radiation damage

4. Other

Total

Number

34

8

3

6

51

Evaluating the morbidity and changes of clinical picture of clean-up workers in the
period of time we have collected data set about the pathologies induced by small doses
of ionizing radiation.

Chernobyl clean-up workers most commonly have complaints of headaches (70%),
dizziness and weakening of memory, prostration, lowering of working capacities (76%).
Characteristic attacks with loss of consciousness and impotence are observed. About
10% of clean-up workers have broken up marriages or they suffer from infertility.
There are complaints of changeable arterial blood pressure, excessive nervousness,
local cramps and pains in the bones (70-72%). In this stage we mostly observe chronic
inflammatory processes in respiratory and in digestive organs (the number of diseases
like erosive gastroduodenitis, stomach ulcers, chronic hepatitis have increased) as well
as diseases like atherosclerosis, ischemic heart disease, hypertension, osteoporosis,
cataract and also endocrine pathologies: diabetes mellitus and euthyroid goiter.

Neurologic investigations proved objectively various degrees of organic neurologic
symptoms. Neuropsychological investigations show depressive moods, increased
excitability, asthenia, coordination disturbances, polyneuropathy and encephalopathy.
Electroencephalograms showed disorganization of cortical bioelectrical activity with
signs of diffuse irritation.
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After the complex hematological examination following abnormalities have been
found: during all the years after the accident we are detecting increased Hb content
(appr. for 25%) and elevated erythrocyte count, during first years after the accident we
also observed slight leukopenia but during the last few years the amount of Ly have
increased and now we observe slight leukocytosis (about 10 000 - 14 000 Ly with
proportional Ly formula).

We have been currently trying to establish new methods for treatment and
rehabilitation of clean-up workers using our knowledge about the etiology and
pathogenesis. We widely use the therapy of disintoxication and methods of correction
of metabolic processes and normalization of the circulatory disturbances.
The problem of Chernobyl clean-up workers is not only a medical problem but also

a social and financial problem. They are mainly connected with the economical crisis
because of the unemployment and poverty. Most of the clean-up workers were
qualified workers at the time of the accident but now many of them are disabled and
without any chance for normal life due to the fact that we still don't have special
services and companies providing these young, professional people with work. Due to
the financial problems in our country the question of rehabilitation is also still under
discussion.

4. Conclusions

During these years the registry of Chernobyl clean-up workers and their children have
been created and proper analysis of health status, morbidity and mortality have been
done. The following facts are of high importance: Chernobyl clean-up workers more
often than the control group suffer from diseases of the nervous, the endocrine and the
metabolic and immune system. They also have higher rate of incidence for diseases of
digestive and respiratory system and for diseases of bones, muscles and connective
tissue higher rates of accidents and suicides.
Now, ten years after the accident there are Chernobyl clean-up workers who are

chronically ill and their health status is expected to be worse in the next few years.
Regular follow-up and medical examination of Chernobyl clean-up workers and their

children should be carried out every year.
Regular rehabilitation of Chernobyl clean-up workers should be provided by the

government.
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