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SHORT COMMUNICATION

Psychological distress 35 years after the Chornobyl accident in the Lithuanian 
clean-up workers
Evaldas Kazlauskas a, Giedre Smailyte b,c, Ingrida Domarkienė d, Vaidutis Kučinskas d, 
Aušra Matulevičienėd, Ask Elklite, Gabrielė Žukauskaitė d and Laima Ambrozaitytė d

aCenter for Psychotraumatology, Institute of Psychology, Vilnius University, Vilnius, Lithuania; bLaboratory of Cancer Epidemiology, 
National Cancer Institute, Vilnius, Lithuania; cInstitute of Health Sciences, Faculty of Medicine, Vilnius University, Vilnius, Lithuania; 
dInstitute of Biomedical Sciences, Faculty of Medicine, Vilnius University, Vilnius, Lithuania; eDanish National Centre for 
Psychotraumatology, Department of Psychology, University of Southern Denmark, Odense, Denmark

ABSTRACT
The adverse effects on the health of the Chornobyl nuclear power plant accident clean-up 
workers have been reported previously. However, there is a lack of studies on the mental 
health of Chornobyl clean-up workers. The current study explored psychological distress in 
a sample of Lithuanian clean-up workers 35 years after the accident. In total, 107 Lithuanian 
Chornobyl clean-up workers (Mage = 62.5) and 107 controls were included in the study. The 
Hospital Anxiety and Depression Scale (HAD) was used for the assessment of anxiety and 
depression. The depression symptoms were significantly higher in the clean-up workers 
compared to the control group. The prevalence of severe depression symptoms was 23.4% 
and 4.7% in the Chornobyl clean-up workers and control groups, respectively. The risk for 
severe depression was associated with Chornobyl clean-up work (adjusted OR = 5.9). No 
differences in the anxiety symptoms were found between clean-up workers and controls. 
The study revealed the deteriorated mental health of the Lithuanian Chornobyl clean-up 
workers 35 years after the disaster – in particular, high levels of depression. Psychosocial 
support programmes for clean-up workers should be provided to mitigate the adverse effects 
of the disaster.
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Introduction

Over half a million clean-up workers were recruited in 
disaster response in the contaminated area following 
the Chornobyl nuclear power plant accident on 
26 April 1986 [1–3]. To this day, the Chornobyl acci
dent is the largest industrial disaster in human history, 
and it had a profound effect on millions of the popula
tion in Ukraine and the region. Clean-up workers were 
mainly tasked to perform decontamination and con
struction work, and the majority were exposed to high 
dosages of ionising radiation, especially around 200 
000 of those who worked in the years 1986–1987 in 
the 30 km zone surrounding the power plant. 
Activities in the accident zone had a prolonged effect 
on the Chornobyl clean-up workers or ‘liquidators’, 
a new term coined by Soviet officials following the 
incident. Studies on the health effects of the 
Chornobyl accident, reported long-term effects on 
the clean-up workers’ physical health, especially high 
cancer risk [1,4]. However, the aftermath of the 
Chornobyl disaster on mental health, although identi
fied as a major public health concern [5], received little 

attention in research. Therefore, knowledge of the 
long-term psychosocial effects on clean-up workers of 
the Chornobyl accident is limited.

There are a few reports on the long-term negative 
effects of the Chornobyl accident on psychological 
distress and psychiatric disorders among clean-up 
workers [3]. One of the first long-term studies estimat
ing the impact of the Chornobyl incident 8 years after 
the disaster, was reported in a sample of 1,412 Latvian 
clean-up workers, which found 44% of mixed mental- 
psychosomatic disorders [6]; however, no comparison 
with the general population sample was made in the 
study. A study in Ukraine reported elevated rates of 
depression (14.9% vs. 7.1%) and post-traumatic stress 
disorder (PTSD) (4.1% vs. 1.0%) among 295 clean-up 
workers compared to controls 18 years after the 
Chornobyl accident [7]. In another study, depression 
and anxiety symptoms were significantly higher 
among 614 Estonian Chornobyl clean-up workers 
than among controls at a 24-year follow-up after the 
accident [8]. Further investigation of 99 Chornobyl 
clean-up workers from Estonia in the same sample 
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confirmed the increased risk of mental disorders – in 
particular, depression (OR = 3.07), alcohol dependence 
(OR = 3.47), and suicide ideation (OR = 3.44) [9].

Considering the scope and impact of the 
Chornobyl disaster, the mental health aftermath on 
the clean-up workers has been poorly studied, and 
more research is highly needed. The current study 
explored the mental health in a Lithuanian sample of 
Chornobyl accident clean-up workers – which had 
not been studied and reported previously. At the time 
of the accident, clean-up workers were brought into 
the disaster site from various regions of the Soviet 
Union. Back then, Lithuania was a part of the Soviet 
Union, and it is estimated that around 7,000 indivi
duals were sent to Chornobyl from 1986 to 1990 [10]. 
Lithuanian clean-up workers were military reservists 
who were active in the power plant or the surround
ing area and were exposed to high doses of radiation 
[11]. The aim of this study was to evaluate anxiety 
and depression in a sample of the Lithuanian 
Chornobyl accident clean-up workers.

Methods

Participants

A total of 107 Lithuanian males who were recruited 
to work at the Chornobyl nuclear power plant acci
dent zone participated in this study. These partici
pants had an officially recognised status of Chornobyl 
clean-up workers based on the legislation of 
Lithuania. The work mainly included clean-up and 
construction work in the disaster area in the first four 

years after the disaster. The control group comprised 
107 Lithuanian males representing individuals from 
the general population. The groups were matched in 
education, rural/urban location, and age range (see 
Table 1). Data was collected from 2019 to 2022.

Assessments

A self-report Hospital Anxiety and Depression Scale 
(HAD) was used to assess anxiety and depression 
symptoms [12]. The HAD scale comprises 14 items, 
with two subscales measuring anxiety (HAD-A, 7 
items) and depression (HAD-D, 7 items). 
Participants were asked to respond to each item on 
a 4-point Likert scale ranging from 0 to 3. The scores 
for both anxiety and depression subscales range from 0 
to 21. The HAD-A and HAD-D score ≤7 indicates no 
anxiety and depression, 8–10 moderate symptoms, 
and >10 severe anxiety or depression. The HAD scale 
has been widely used in various samples in Lithuania 
(e.g. [13]).

Data analysis

A chi-square test was used to estimate group effects on 
the prevalence of anxiety and depression in the sample 
group. A univariate ANCOVA test was applied to 
compare anxiety and depression symptoms. Binary 
logistic regression analysis was used to evaluate the 
risk for high levels of anxiety and depression asso
ciated with exposure to Chornobyl clean-up work. 
Data analysis was conducted using SPSS ver. 28.

Table 1. Characteristics of the sample groups.
Variable Chornobyl clean-up workers (n = 107) Control group (n = 107) Significance statistics

Gender
Male 107 (100%) 107 (100%) -

Age
M (SD) 62.51 (6.05) 56.98 (5.69) t(212) = 6.89, p < .001
Range 49–76 49–78
Median 61 56
Skewness .45 1.38
Kurtosis −.38 2.33

Education
Primary 4 (3.3%) 3 (2.8%) χ2(2) = 5.83, p = .120
Secondary 39 (36.8%) 24 (22.4%)
Professional college 45 (42.5%) 59 (55.1%)
University degree 18 (17.0%) 21 (19.6%)

Place of residence
Rural 68 (63.6%) 79 (73.8%) χ2(1) = 2.63, p = .105
Urban 39 (36.4%) 28 (26.2%)

HAD scoresa

Anxiety 6.17 (SE = .38) 6.30 (SE = .38) F(1,211) = 0.05, p = .823
Depression 7.41 (SE = .39) 5.50 (SE = .39) F(1,211) = 10.93, p = .001

Anxiety
None (HAD-A ≤7) 65 (60.7%) 78 (72.9%) χ2(2) = 3.56, p = .168
Moderate (HAD-A = 8–10) 23 (21.5%) 16 (15.0%)
Severe (HAD-A ≥11) 19 (17.8%) 13 (12.1%)

Depression
None (HAD-D ≤ 7) 56 (52.3%) 79 (73.8%) χ2(2) = 17.13, p < .001
Moderate (HAD-D = 8–10) 26 (24.3%) 23 (21.5%)
Severe (HAD-D ≥ 11) 25 (23.4%) 5 (4.7%)

HAD = Hospital Anxiety and Depression Scale, aHAD estimated means, after controlling for age. 
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Results

Depression symptoms were higher in the Chornobyl 
disaster clean-up workers group (See Table 1) than in 
the control group, controlling for age. Further, we 
found significant differences in depression levels 
between groups. Around half of the Chornobyl 
clean-up workers (47.7%) had moderate-to-severe 
depression vs. 26.2% in the control group. 
Furthermore, severe depression symptoms were 
23.4% and 4.7% in the Chornobyl clean-up workers 
and the control group, respectively. However, no 
statistical differences were found in anxiety symp
toms between the clean-up workers group and the 
controls. No significant age or education-level effects 
on anxiety and depression in the clean-up workers 
sample were found.

Further, we conducted a binary logistic regression 
analysis to estimate how work in the Chornobyl acci
dent area predicted psychological distress after con
trolling for age and education. We found that exposure 
in the Chornobyl area significantly predicted severe 
depression symptoms (adjusted OR = 5.87, p = .001) 
but not anxiety (adjusted OR = 1.38, p = .590).

Discussion

In this first study, which explored mental health in the 
Lithuanian Chornobyl accident clean-up workers, we 
found high levels of depression symptoms compared 
to the control group. Moreover, the prevalence of 
moderate-to-severe depression (47.7%), and only 
severe depression (23.5%) symptoms in our clean-up 
sample was higher than in other Lithuanian studies 
that utilised HAD to screen depression risk. Previous 
studies in Lithuanian samples reported 13.5% of severe 
depression symptoms (HAD-D > 10) in the general 
population aged 60–84 [14], and 22.8% moderate-to- 
severe depression symptoms (HAD-D > 7) in primary 
healthcare patients aged 18–87 [13], and 30% moder
ate-to-severe depression symptoms (HAD-D > 7) in 
a population-based sample aged 62 years on average 
[15]. Our study findings are in line with previous 
studies which reported the poor mental health of 
Chornobyl disaster clean-up workers in Ukraine [7] 
and other Baltic countries, namely Estonia [8] and 
Latvia [6]. However, our study adds to the existing 
body of evidence of the Chornobyl accident’s effects 
on mental health by providing data in a new sample 
group and longer follow-up after the disaster.

Poor mental health and high levels of depression 
symptoms in the sample of clean-up workers can be 
associated with the effects of ionising radiation on 
health, but also social factors. In particular, the low 
recognition of the impact of disasters on mental health 
in the region [16]. During the Soviet Era, when the 
Chornobyl disaster happened, psycho-social support 

was not included in emergency responses and disaster 
management [17]. Furthermore, there was much 
secrecy around the impact of the disaster on the gen
eral population and clean-up workers. Clean-up work
ers were sent to the nuclear disaster without warning, 
training, or consent. Being military reservists at the 
time, they often were not aware of why and where they 
were sent. After the collapse of the Soviet Union, 
Lithuania gained independence, and mental health 
services developed significantly over several decades. 
However, no systematic, sustainable, long-term mental 
healthcare services were provided to the Chornobyl 
clean-up workers. Moreover, to this day, no mental 
health intervention trials have been conducted on the 
Chornobyl clean-up workers or other populations 
affected by this disaster [17].

The study has several limitations; therefore, our 
results should be interpreted with caution. First, 
a sample group of Lithuanian clean-up workers was 
not randomly selected. The registry of all Lithuanian 
clean-up workers is not maintained or updated, and 
for this reason is not available to researchers. Second, 
we aimed to recruit a matched group from the general 
population. The control group data were extracted 
from the LITGEN project, which explored the gen
omes of Lithuania’s general population. While this is 
the comparable cohort of men to the clean-up workers 
included in the study, it was not a representative sam
ple, and the mean age in the group was lower by 
several years compared to clean-up workers.

Furthermore, it is possible that higher levels of 
depression symptoms were associated with the long- 
term effects of radiation on health. Therefore, future 
studies should explore the links between medical ill
ness and mental health in Chornobyl clean-up work
ers. Finally, we do not have baseline data, nor could 
we monitor mental health changes using the multiple 
time points across several decades in clean-up work
ers following the accident. As was mentioned pre
viously, the specific social context banned initiatives 
to launch mental health research during the Soviet 
Era, and rapid social changes after the collapse of the 
Soviet Union hindered research in the area, and was 
not a priority when dealing with atrocities of the past.

Conclusion

Despite the limitations, this study provides important 
data on the long-term adverse effects of the Chornobyl 
disaster on clean-up workers. The study found high 
levels of depression in the Lithuanian clean-up work
ers 35 years after the Chornobyl accident. The adjusted 
odds ratio indicated the risk of having severe depres
sion levels in the clean-up workers group was 5.9 times 
higher in contrast to the control group. Future health 
studies of the Chornobyl disaster should address the 
impact of the disaster on mental health and include 
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mental health measures. The study informs that spe
cialised intervention programmes should be consid
ered to address the clean-up workers’ specific needs 
to reduce the disaster burden on their mental health. 
Evaluating the outcomes of such intervention pro
grammes, could provide valuable insights and 
a better understanding of how to mitigate the negative 
effects on the mental health of the Chornobyl clean-up 
workers and survivors of other disasters who did not 
receive mental health services for decades following 
a disaster.
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The Chornobyl nuclear power plant accident on 
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ORCID

Evaldas Kazlauskas http://orcid.org/0000-0002-6654- 
6220
Giedre Smailyte http://orcid.org/0000-0001-8365-543X
Ingrida Domarkienė http://orcid.org/0000-0002-2088- 
8620
Vaidutis Kučinskas http://orcid.org/0000-0001-6433- 
7305
Gabrielė Žukauskaitė http://orcid.org/0000-0003-1726- 
5825
Laima Ambrozaitytė http://orcid.org/0000-0001-5631- 
7005

References

[1] Cardis E, Howe G, Ron E, Bebeshko V, Bogdanova T, 
Bouville A, et al. Cancer consequences of the 
Chernobyl accident: 20 years on. J Radiol Prot. 
2006;26:127–140. doi: 10.1088/0952-4746/26/2/001

[2] Saenko V, Ivanov V, Tsyb A, Bogdanova T, Tronko M, 
Demidchik YU, et al. The Chernobyl accident and its 
consequences. Clin Oncol. 2011;23:234–243. doi: 10. 
1016/j.clon.2011.01.502

[3] Bromet EJ, Havenaar JM, Guey LT. A 25 year retro
spective review of the psychological consequences of 
the Chernobyl accident. Clin Oncol. 2011;23:297–305. 
doi: 10.1016/j.clon.2011.01.501

[4] Bazyka D, Prysyazhnyuk A, Gudzenko N, Dyagil I, 
Belyi D, Chumak V, et al. Epidemiology of late health 
effects in Ukrainian Chornobyl clean-up workers. 
Health Phys. 2018;115:161–169. doi: 10.1097/HP. 
0000000000000868

[5] Bromet EJ, Havenaar JM. Psychological and perceived 
health effects of the Chernobyl disaster: A 20-year 
review. Health Phys. 2007;93:516–521. doi: 10.1097/ 
01.HP.0000279635.14108.02

[6] Viel JF, Curbakova E, Dzerve B, Eglite M, Zvagule T, 
Vincent C. Risk factors for long-term mental and psy
chosomatic distress in Latvian Chernobyl liquidators. 
Environ Health Perspect. 1997;105:1539–1544. doi: 10. 
1289/ehp.97105s61539

[7] Loganovsky K, Havenaar JM, Tintle NL, Guey LT, 
Kotov R, Bromet EJ. The mental health of clean-up work
ers 18 years after the Chernobyl accident. Psychol Med. 
2008;38:481–488. doi: 10.1017/S0033291707002371

[8] Laidra K, Rahu K, Tekkel M, Aluoja A, Leinsalu M. 
Mental health and alcohol problems among Estonian 
clean-up workers 24 years after the Chernobyl accident. 
Soc Psychiatry Psychiatr Epidemiol. 2015;50:1753–1760. 
doi: 10.1007/s00127-015-1102-6

[9] Laidra K, Rahu K, Kalaus KE, Tekkel M, Leinsalu M. 
Mental disorders among Chernobyl clean-up workers 
from Estonia: a clinical assessment. Psychol Trauma 
Theory Res Pract Policy. 2017;9:93–97. doi: 10.1037/ 
tra0000195

[10] Kesminiene A, Kurtinaitis J, Rimdeika G. The study of 
Chernobyl clean-up workers from Lithuania. Acta 
Medica Litu. 1997;2:55–61.

[11] Bouville A, Chumak VV, Inskip PD, Kryuchkov V, 
Luckyanov N. The chornobyl accident: estimation of 
radiation doses received by the Baltic and Ukrainian 
clean-up workers. Radiat Res. 2006;166:158–167. doi:  
10.1667/RR3370.1

4 E. KAZLAUSKAS ET AL.

https://doi.org/10.1088/0952-4746/26/2/001
https://doi.org/10.1016/j.clon.2011.01.502
https://doi.org/10.1016/j.clon.2011.01.502
https://doi.org/10.1016/j.clon.2011.01.501
https://doi.org/10.1097/HP.0000000000000868
https://doi.org/10.1097/HP.0000000000000868
https://doi.org/10.1097/01.HP.0000279635.14108.02
https://doi.org/10.1097/01.HP.0000279635.14108.02
https://doi.org/10.1289/ehp.97105s61539
https://doi.org/10.1289/ehp.97105s61539
https://doi.org/10.1017/S0033291707002371
https://doi.org/10.1007/s00127-015-1102-6
https://doi.org/10.1037/tra0000195
https://doi.org/10.1037/tra0000195
https://doi.org/10.1667/RR3370.1
https://doi.org/10.1667/RR3370.1


[12] Zigmond AS, Snaith RP. The hospital anxiety and 
depression scale. Acta Psychiatr Scand. 1983 Jun 
1;67:361–370. doi: 10.1111/j.1600-0447.1983.tb09716.x

[13] Kavalniene R, Deksnyte A, Kasiulevičius V, Šapoka V, 
Aranauskas R, Aranauskas L. Patient satisfaction with 
primary healthcare services: are there any links with 
patients’ symptoms of anxiety and depression? BMC 
Fam Pract. 2018;19:1–9. doi: 10.1186/s12875-018-0780-z

[14] Eslami B, Macassa G, Melchiorre MG, Barros H, 
Viitasara E, Lindert J, et al. Lifetime abuse and mental 
health among older persons: a European study. J Aggress 
Maltreat Trauma [Internet]. 2017;26:590–607. doi: 10. 
1080/10926771.2017.1330295

[15] Butnoriene J, Steibliene V, Saudargiene A, Bunevicius A. 
Does presence of metabolic syndrome impact anxiety 
and depressive disorder screening results in middle aged 
and elderly individuals? A population based study. BMC 
Psychiatry. 2018;18:1–10. doi: 10.1186/s12888-017- 
1576-8

[16] Kazlauskas E, Zelviene P. Trauma research in the Baltic 
countries: from political oppression to recovery. Eur 
J Psychotraumatol. 2016;7:29259. doi: 10.3402/ejpt.v7. 
29295

[17] Havenaar JM, Bromet EJ, Gluzman S. The 30-year men
tal health legacy of the Chernobyl disaster. World 
Psychiatry. 2016;15:181–182. doi: 10.1002/wps.20335

GLOBAL HEALTH ACTION 5

https://doi.org/10.1111/j.1600-0447.1983.tb09716.x
https://doi.org/10.1186/s12875-018-0780-z
https://doi.org/10.1080/10926771.2017.1330295
https://doi.org/10.1080/10926771.2017.1330295
https://doi.org/10.1186/s12888-017-1576-8
https://doi.org/10.1186/s12888-017-1576-8
https://doi.org/10.3402/ejpt.v7.29295
https://doi.org/10.3402/ejpt.v7.29295
https://doi.org/10.1002/wps.20335

	Abstract
	Introduction
	Methods
	Participants
	Assessments
	Data analysis

	Results
	Discussion
	Conclusion
	Author contributions
	Disclosure statement
	Ethics and consent
	Funding
	Paper context
	References

