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Abstract

The aim of this study was to analyze mental disorders in a group of pregnant women exposed to radioactive iodine as a result of the 
Chernobyl Nuclear Power Plant accident, compared with pregnant women who were not exposed. The analysis covered the period 
from 1986 to 2017. It was established that the structure of mental morbidity in both study groups showed almost no differences. 
Somatoform disorders (F45.3 and F45.8) predominated. Cumulative morbidity across all disease categories, 20 years after the acci-
dent, was found to be 2-3 times higher in the group of non-exposed women. The obtained data are discussed from the perspective 
of the predominance of psychogenic factors affecting the population during the post-Chernobyl period, which may provoke or exac-
erbate diseases of various organs and systems.
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Introduction
This publication continues our description of pathologies affect-

ing various organ systems in pregnant women who were exposed 
to the radioactive cloud released on April 26, 1986, from the dam-
aged reactor of the Chernobyl Nuclear Power Plant (ChNPP). The 
emissions from this nuclear power plant contained a large number 
of radionuclides, including iodine isotopes (I-131, I-133, among 
others), which resulted in varying absorbed doses to the thyroid 
gland (TG). These doses could subsequently lead to the develop-
ment of diseases affecting various organs and systems. Indeed, we 
were able to identify that, in the long-term period following the 
ChNPP accident, pathologies of the cardiovascular system [1,2], re-
spiratory organs [3], nervous system [4], and digestive system [5]  
 

 
were observed. Interestingly, a phasic pattern of morbidity and a 
dose-dependent effect were identified, which indicates a central, 
integrative role of the thyroid gland in mediating radiation effects 
on the human body and the development of general somatic pathol-
ogy. At the same time, no such dependence was found concerning 
endocrine system diseases [6]. We attribute this fact to the impact 
of radioactive iodine on thyrocyte genes [7], changes in the produc-
tion of thyroid hormones, and their mediated influence on various 
organs and systems.

This publication presents the results of a long-term analysis of 
the occurrence of mental disorders in women who were exposed 
to radioactive iodine during pregnancy as a result of the ChNPP ac-
cident.
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Materials and Methods
The study included women who, in the first days following the 

ChNPP accident, were at various stages of pregnancy and lived in 
the Stolin district of the Brest region. Immediately after the acci-
dent, a radioactive cloud passed over this area, containing iodine 
isotopes that entered the residents’ bodies via inhalation and in-
gestion, accumulated in the thyroid gland, and formed an absorbed 
dose to this organ. The cohort consisted of 221 women residing in 
the Stolin district of the Brest region.

As a comparison group, the study included women from the 
same district whose pregnancies were documented later, in 1987. 
Due to the short half-life of I-131 (8 days), by 1987, iodine was al-
most entirely absent from the environment and did not affect these 
pregnant women. However, the identical living conditions in the 
Stolin district, the same radiation exposure from contaminated ter-
ritory, and comparable social status provided optimal conditions 
for selecting a control group. The comparison group included 40 
women.

Data on morbidity were obtained from the State Register of per-
sons affected by the Chernobyl accident. Only verified diagnoses of 

primary morbidity were used in the study.

Statistical data processing was performed using the software 
packages Statistica 10.0 (StatSoft Inc., USA) and SigmaPlot 12.5 
(Systat Software Inc., Germany).

This study was approved by the Ethics Commission of the Be-
larusian Association of Physicians (10.12.2020).

Results and Discussion
At the first stage of the analysis, we compared the structure of 

morbidity in the main and control groups of women (Figure 1a and 
b). It is clearly visible that the primary types of pathology within the 
group of mental disorders in both groups—namely, among women 
who were exposed to I-131 during pregnancy and the control group 
without exposure—show almost no differences. Somatoform auto-
nomic dysfunction (F45.3) was the predominant pathology. This 
condition is characterized, firstly, by signs of autonomic irritation 
and, secondly, by complaints of a nonspecific and variable nature. 
The proportion of this pathology was slightly higher in the group of 
non-exposed women (81%) compared to the group of women who 
had been exposed to radiation (69%).

Figure 1: Morbidity structure of exposed (a) and non-exposed women (b).
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Another dominant pathology in both groups was neurasthe-
nia (F48). As is well known, this disorder manifests as increased 
fatigue following mental exertion, as well as physical weakness. 
These symptoms are accompanied by unpleasant physical sensa-
tions. The prevalence of this pathology was approximately the same 
in both groups, ranging from 6.2% to 7.4% of total morbidity.

Interestingly, the second most common pathology in the group 
of exposed women was other somatoform disorders (F45.8). These 
disorders are not mediated by the autonomic nervous system and 
are believed to have a strong temporal association with traumatic 

events. In this case, the traumatic factor may have been the knowl-
edge of radiation exposure in 1986 and the ongoing exposure due 
to living in a contaminated area. However, the latter factor can be 
ruled out, as this pathology was not observed in non-exposed wom-
en—despite the fact that they were also aware of living in a con-
taminated area and were subject to a certain degree of radiation 
exposure.

At the next stage of the study, we examined the cumulative mor-
bidity in both groups of women (Figure 2).

As seen in the figure, the incidence of mental disorders shows a 
trend of growth between 1986 and 2012. At the same time, the in-
crease in incidence among women exposed to radioactive iodine is 
characterized by a linear dependence with a coefficient of determi-
nation (COD) of 0.98. In contrast, the cumulative incidence among 
unexposed women — those who were pregnant in 1987-1988 and 
were not exposed to I-131 — followed an S-shaped curve, also with 
a high coefficient of determination (0.98), and since 2010 has ex-
ceeded the incidence rate of the main group by approximately three 
times. These facts require an explanation.

It is known that during the initial period of the Chernobyl disas-
ter, most information for the population was classified in order to 
prevent, as it was explained at the time, public panic. The popula-
tion had access only to fragmented and contradictory information 
about the effects of ionizing radiation. Under these circumstances, 
psychological tension among the population may not have been 
triggered. On the contrary, in later years, information became ex-
cessive (via the internet, social media). This served as the basis for 
post-traumatic stress disorder (PTSD) in women, which, over the 
long term, was accompanied by an increased incidence of diseases. 
This phenomenon is still observed today, and there is evidence to 
support this.

In previous studies of the psycho-emotional status of the same 

cohort of women who were exposed to radiation through the in-
corporation of radioactive iodine, as well as unexposed pregnant 
women, it was found that the cohort exposed to radiation showed 
no clear connection between post-traumatic stress disorder (PTSD) 
and psychological distress. A particularly notable correlation was 
observed only for the “Avoidance” factor according to the five-fac-
tor model of the DSM-IV diagnostic guidelines, which was assessed 
using the PCL-S questionnaire in the group of women older than 
19 years with stress indicators [2]. This may explain the emotional 
flattening, i.e., the avoidance of emotional experiences, 30 years af-
ter the Chernobyl disaster.

In contrast, psychometric analysis of women who became 
pregnant one year after the Chernobyl disaster revealed a strong 
correlation between most PTSD factors and psychological distress 
(such as the “Re-experiencing,” “Numbness,” “Dysphoric,” and “Anx-
ious Arousal” factors) [8]. These manifestations included sleep dis-
turbances, insomnia, anxious vigilance, and others. Fear of radiation 
and concerns about the health of the unborn child likely played a 
significant role in the development of latent internal tension among 
these women. There is substantial evidence that altered psycholog-
ical states and stress can subsequently lead to somatic pathology 
[9,10]. In this regard, the delayed increase in pathology in the men-
tioned group of unexposed women becomes understandable.

Figure 2: Cumulative incidence of mental disorders in the group of exposed and unexposed women.
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Conclusion
Thus, there is no reason to associate the long-term changes in 

mental morbidity among women who received thyroid radiation 
exposure from radioactive iodine during pregnancy with the direct 
impact of radiation. This is evidenced by the identical structure 
of morbidity in both the exposed and control groups of pregnant 
women, as well as the more pronounced morbidity in the unex-
posed cohort. In later years, the psychogenic component becomes 
evident, which, through emotional stress, contributes to the emer-
gence and worsening of this pathology.
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