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Abstract XA9745608

Nakane & Ohta (1986) revealed very high (6 %) prevalence rate of schizophrenia in A-bomb
survivors. The goal of this study was the epidemiological investigation of schizophrenia in the
Chernobyl exclusion zone personnel on the base of 10-years follow up study and analysis of the
psychiatric archives (1986-1996). As a result the register of schizophrenia spectrum disorders has
been created, including 65 staff members. According to both ICD-9 and ICD-10 criteria there were 48
patients with schizophrenia. It has been revealed a statistically significant increase of the
schizophrenia percentage amongst all psychoses in the Chernobyl exclusion zone personnel in
comparison with the general Ukrainian population. It has been established that among 48 cases of
schizophrenia there were 39 (81.2 %) of schizophrenia onset occurred in the zone. Since 1990 a
significant increase (more than 4 times: 5.4 per 10,000 in the zone and 1.1 per 10,000 in Ukraine) in
schizophrenia incidence has been taking place among the irradiated population of the exclusion zone
in comparison with the general population. Our data testify to possibility of radiation-induced
schizophrenia onset, which seem to be like stochastic effects of ionizing radiation. The mechanisms of
these effects realization are the subject of further investigations.

1. INTRODUCTION

At the present time an influence of environment in genesis or redoubling of mental disorders
remain unclear. It has been also revealed no one external environmental cause which could evoke
invariably or probably schizophrenia in persons without genetic predisposition of schizophrenia [1].
The combination of genetic effect and environmental influence in the etiology of schizophrenia is
undoubted [2-4].

There is only one available correctly performed epidemiological study of schizophrenia related
to exposure of ionizing radiation [5]. The Life Span Study (LSS) started by Radiation Effect Research
Foundation (RERF) did not include data on patients with severe mental disorders. Nakane & Ohta
(1986) have therefore collated the schizophrenia register kept in their Department of Neuropsychiatry,
University School of Medicine, Nagasaki with that of the LSS. Of the 26,678 original subjects, 1,589
were included in the schizophrenia register in 1978. The register has been in operation since 1960 and
it was not possible to calculate annual inception rates since 1945. Moreover, migration out of
Nagasaki cannot be estimated. Inspite of aforesaid methodological limitations the prevalence rate of
schizophrenia in A-bomb survivors is very high - 6 % [5], while the schizophrenia prevalence is no
more 1 % in general population [3-4].

Schizophrenia takes the second place (after oligophrenia) in the structure of mental disorders
prevalence among the people living in the region of the Semypalatinsk nuclear weapon experimental
site [6]. Twenty-nine percent of all psychiatric patients living near the nuclear weapon site are
schizophrenics [6], whereas in former Soviet Union in 1965-1990 there were 17.3-23 %
schizophrenics only amongst all mentally ill patients [7].

Nine years after the Chernobyl accident it was found no increase of schizophrenia prevalence in
Byelarus among the people living in radioactively contaminated areas [8]. At the same time some
authors noted that the clinical manifestations of schizophrenia were atypical among the inhabitants of
Byelarus and Kiev after the Chernobyl accident [8,9]. In 1962 yet Golodetz [10] described the
atypical clinical picture of schizophrenia secondary to the chronic influence of ionizing radiation as
follows: predominance of asthenic symptoms together with autonomic instability associated with
hypochondrial and psychosensory (senestopathias) disorders, as well as mild organic symptoms. The
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point of view concerning recognition of ionizing radiation effects on schizophrenia clinical pattern did
not supported by another authors [11].

Thus the influence of ionizing radiation in the etiology of schizophrenia remains uncertain. The
most important methodology for study any radiation effect on the onset of schizophrenia is an
epidemiological one. Unfortunately, until now the epidemiological data concerning severe mental
disorders like schizophrenia among the Chernobyl accident survivors are practically absent. It could
be explained as follows: 1) lack of radioepidemiologists' interest to this problem in comparison with
traditional topics like radiation induced malignancies, hereditary disorders etc.; 2) deficiency of
psychiatric maintenance of radiological registers, and vice versa - radiological maintenance of
psychiatric ones; 3) high level of the survivors' migration. That is why 10-years follow up study in the
Chernobyl exclusion zone (EZ) personnel is a good opportunity for the first attempt of
epidemiological investigation of low doses of ionizing radiation effects on schizophrenia.

2. MATERIALS AND METHODS

The material of this study was the psychiatric archives (1986-1996) of the Medical and Sanitary
Department (MSD) in Chernobyl. This MSD has undertaken since 1986 the somatic and mental health
monitoring of the EZ personnel. In 1986-1988 the MSD of Chernobyl surveyed «25,000 men every
year; in 1989 - «12,500; in 1990 - «11,000; in 1991 - «11,250; in 1992 - «12,500; in 1993 - 12,963;
and in 1994-1996 - »11,000 ones. There are 78.9 % of men and 21.1 % of women among workers of
the EZ; from them - 32.9 % of 40-49-years old workers, 30.2 % - 30-39-years old, 24.7 % - 50-59-
years old ones. The majority of them are engineers and technicians. The percentage of people working
in the EZ 5 and more years is the most significant - 60.6 %. The distribution of the EZ personnel
according to effective doses of irradiation is as following: < 0.05 Sv - 81.8 % workers; 0.05-0.24 Sv -
13.6 %; 0.25-0.99 Sv - 3.7 %; > 1 Sv - 0.82 % ones [12]. We have studied all records in the
psychiatric archives of the MSD of Chernobyl. As a result the register of schizophrenia spectrum
disorders in the EZ personnel has been created, including 65 patients. The data obtained have been
analyzed with the Chi-square test and vital statistics methods (measures of morbidity) [13].

3. RESULTS
3.1. General mental health assessment in the Chernobyl exclusion zone personnel

In the psychiatric archives there were revealed cases of mental disorders according to the
International Classification of Diseases of 9-th Revision (ICD - 9) criteria during 1986-1996 in the EZ
personnel. Excluded the problems related to psychoactive substances abuse, the mental disorders
cases presented on figure 1.

Number of revealed cases in 1986-1996

Mental disorders

Fig.l. Mental disorders (without narcological) in the Chernobyl exclusion zone personnel
1 - organic non-alcoholic psychoses (8 cases); 2- epileptiform syndrome (27 cases); 3- schizophrenia (48 cases);
4 - affective psychoses (5 cases); 5 - reactive psychoses (5 cases); 6 - neurotic disorders (53 cases); 7 - disorders
of personality (19 cases); 8 - organic brain damage (30 cases); 9 - oligophrenia (4 cases).

We must stressed that aforesaid data can be recognized as exhaustive ones for severe mental
disorders only. The majority of borderline mental disorders in the EZ personnel has been classified as
accompanying ones of somato-neurologic pathology and, consequently, excluded from the psychiatric
archives. Thus, Vokhmekov et al. (1994) informed about the increasing prevalence of all mental
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disorders (ICD-9: 290-310) from 156.6 per 1.000 zone workers in 1986 to 225.2 per 1.000 ones in
1992. Moreover, in 1992 those workers exposed to ionizing radiation in doses more than 0.25 Sv had
the borderline mental disorders prevalence in 3.5 times higher than all EZ personnel: 805.1 and 214
per 1.000 workers correspondingly [12]. This is closely correlating with some literature data. It is
knowing that the prevalence of autonomous nervous system dysfunction (vegetative dystonia) in
harmful (chemical) factory personnel is 86 % and is increasing in proportion to length of work [14].
At the same time, in 89 % patients suffering with vegetative dystonia revealed psychiatric symptoms
[1]. By another words, it is scientifically grounded to suppose that at least 76 % of the EZ personnel
can suffering with mental disorders predominantly borderline ones. This calculation has been
completely confirmed by our data obtained on the base of psychiatric examination of 400 randomly
selected EZ workers: 316 (79 %) of them had a borderline mental disorders as follows: 104 (26 %)
patients have been diagnosed with neurotic symptoms; 136 (34 %) ones - neurosis-like, and 76 (19 %)
ones - organic mental disorders [15].

3.2. Schizophrenia study in the Chernobyl exclusion zone personnel

The schizophrenia spectrum disorders register includes 65 workers of the EZ. According to the
ICD-9 criteria of schizophrenia (code 295, excluding "slow progredient schizophrenia") there were 48
schizophrenics met also the criteria of ICD-10 F20 - schizophrenia [16]. On figure 2 presented the
proportion of schizophrenia to another psychoses both in the personnel and Ukrainian population.

jChernobyl exclusion zone (1986-1996)^

ID SckkK?hT«]i* (395) |

Fig.2. Proportion of schizophrenia to another psychoses

It has been revealed a statistically significant increase of the schizophrenia percentage amongst
all psychoses in the EZ personnel in comparison with the general Ukrainian population (x~=18.5;
pO.Ol). The relative risk is 1.7 and indicate that working and living in the EZ is associated with
practically a twofold (85 %) increase in the risk of schizophrenia in the structure of psychoses. There
is no sense to calculate the prevalence rate of schizophrenia in the EZ personnel because of: 1) the
personnel had been medically examined before job placement in the EZ and all mental patients (at
least, revealed schizophrenics) were rejected and, as a result, among the personnel a natural
"accumulation" of schizophrenia is absent; 2) every diagnosed schizophrenic must be rejected from
the personnel. Both of these reasons are leading to an artificial reducing of schizophrenia prevalence.
That is why we focused our study precisely on the schizophrenia incidence rate in the EZ personnel.

incidence rate of schizophrenia per 10,000 population
6 T -

• Ukraine

* Exclusion zone

Fig.3. The incidence rate of schizophrenia in the Chernobyl exclusion zone personnel in
comparison with Ukrainian population
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It has been established that among 48 cases of schizophrenia there were 39 (81.2 %) of
schizophrenia onset occurred in the Chernobyl exclusion zone. The incidence rate of schizophrenia in
the EZ personnel in comparison with Ukrainian population is presented on figure 3. Among those 39
patients there were diagnosed 31 (79 %) paranoid and 8 (21 %) simple forms of schizophrenia. Of the
39 cases there were: 32 (82 %) males, 37 (95 %) in the 15-54 years age group, 16 (41 %) of these
patients in 1986 were evacuated from the exclusion zone, and 29 (74 %) of them had been taking part
in the Chernobyl accident clean up since 1986-1987 before they became ill with schizophrenia.

It is clear, that since 1990 a significant increase (more than 4 times) in schizophrenia incidence
has been taking place among the irradiated population of the EZ in comparison with the general
population data. The relative risks are 2.4 for 1986-1996 and 3.4 for 1990-1996 indicate that working
and living in the EZ is associated with more than a twofold and even triple increase in the risk of
schizophrenia onset.

The data obtained are completely confirming the results of Nakane & Ohta (1986) about an
increase of schizophrenia in the A-bomb survivors. No one of postchernobyl non-radiation
unfavorable factors can explain satisfactorily the significant increase of schizophrenia incidence rate
in the most irradiated zone. Our data testify to possibility of radiation-induced schizophrenia onset,
which seem to be like stochastic effects of ionizing radiation. The mechanisms of these effects
realization are the subject of further investigations.
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