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Abstract. Dynamics of incidence of mental and behavior disorders in children of Ukraine: a 25-years’
observation experience. Volosovets O.P., Bolbot Y.K., Volosovets A.O., Trachuk L.E., Kryvopustov S.P.,
Beketova G.V., Kuzmenko A.Ya. Disorders of psyche and behavior in children is an urgent problem of modern
pediatric science and medical practice. The high prevalence of this pathology may be a result of the unfavorable
psychological state of society, aggressive effects of the unfiltered information and negative influence of the environment
(including radiatioactive factors) on the mind and body of the child. We have studied a 25-years’ trends in morbidity of
mental illneses and behavior disorders among children of Ukraine in order to determine the impact of environmental
factors (in particular - radioactivity after Chernobyl disaster in 1986) on their development. We have performed an
analysis of the incidence and prevalence of psychiatric and behavioral disorders (PBD) among children from different
regions of Ukraine, including radioactive regions contaminated after Chernobyl disaster. We used methods of
statistical evaluation and epidemiological analysis of statistical data about the mental health of children of the country,
aquired from the Ministry of Health of Ukraine. Over the past 25 years, we have observed trend of decrease in the
incidence of PBD among children of Ukraine to 3.77 cases per 1,000 children (p<0.01) with prevalence of this
pathology among children from large industrial and agricultural regions of the country. We have connected this trend
with significant toxic influence of environmental factors on the child's organism. The incidence of PBD over the last 25
years among children from the regions contaminated by the Chernobyl accident in 1986 (especially in Chernihiv and
Zhytomyr regions) has exceeded the national incidence rates of PBD and its incidence among children from regions
without territories of radiological control. In early 1990s the incidence of mental and behavioral disorders was high
among children affected by Chornobyl accident. But over the last 25 years the incidence of PBD has become lower and
now its level is even lower than among children who permanently lived in areas contaminated by radiation after the
Chernobyl accident and the national incidence rate of PBD among children. The results of our 25-years’ follow-up of
PBD morbidity among Ukrainian children have shown that children with prolonged exposure to ecotoxic factors,
including radiation, have higher levels of prevalence and incidence of mental and behavioral disorders compared with

other children. All this testifies that there is a need of a proper correction programs and special attention to this cohort
of children.
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Pedepar. Inunamuka 3a0oJieBaeMOCTH jJeTell YKpPauHbl PaccTPOCTBAMHU NCUXUKU W NOBeAeHMA: 25-1eTHUH
onbIT HaOawaenusa. Boaocoseu A.Il., Bboab6or FO.K., Bojocosen A.A., Tpauyk JL.E., Kpusonycros C.II.,
Bexerona I'.B., Ky3bmenko AJSI. Paccmpoticmea ncuxuku u nosedeHusi y oemell A61A10MCA aKMyaibHOU npooiemou
COBPEMENHOU NeOUampu4ecKol HAyKu U Npakmuxu. Beicokue ypoenu pacnpocmpaneHHOCMU 9MOU NAmonocuy —
€80€00pa3HbLl MApKep HeOIA2ONPUSIMHOZ0 MOPATbHO-NCUXOIOSUYECKO20 COCTNOAHUSL 00Wecmea U GUsHUsL cmpeccd 8
cembe Ha HeyCmouyusylo ncuxuxy pebenxa. Heavss makoice uckniouvams u ompuyamenvroe enusHue UHGOpMayuoHHOU
cpeodvl, a makoice OKpydcaiouell cpedvl, 8 MOM HUcie pPaduayUuoHHbIX AKmMopos Ha op2anusm pebeuka. Llenvio
uccnedosanus Ovli0 uzyueHue 25-1emHux mpeHoos 3a001e8AeMOCMU PACCMPOUCMEAMU NCUXUKU U NOBEOeHUs
0emcKo20 HaceneHus CmpaHsl YKpaunvl ¢ yeavio onpeodeneHus GIUsSHUA HA UX paseumue (akmopos oKpyicaiowel
cpeodsl, 8 wacmHocmu paouayuoHunoeo gaxmopa, nocie asapuu wa YA3C 6 1986 200y. Ilposeden ananuz 3abone-
8aeMocmu U pacnpoCmMpanenHocmu paccmpoticms ncuxuku u nosedenus (PIIII) y oOemeti uz pasuvix obnracmei
Yrpaunwl, ¢ mom uucne 3acpsiznennvix ¢ pesyromame agapuu Ha YADC. [Ipumensiuce memoovbl Cmamucmuyecko2o
OYEHUBAHUS, INUOEMUONIOZUHECK020 aHanu3a Oannvlx Llenmpa meduyunckoti cmamucmuxu M3  Yrpauner no
COCMOSIHUIO NCUXUYECKO20 300P08bsL OEMCKO20 HACENeHUsL CMPAHbL. Ycmanosneno, ymo 6 meyenue nocieonux 25 iem
HabI00anacy 00CMogepHas OUHAMUKA HO YMEHbULEHUIO PACHPOCMPAHEHHOCMU U 3a001e8aeMOCIU PACCMPONCMEAMU
neuxuxu u nogsedenusi y demeti Yrpaunwt 0o 3,81 cnyuaes na 1000 oemeii (p<0,01) ¢ npeumywyecmeeHnviM 8bissieHueM
omou namonocuu y Oemell U3 KPYNHbIX HPOMBIUIEHHBIX U ASPAPHLIX obracmell cmpanvl, 20e Habmodaemcs
3HAUUMENbHOE IKOMOKCUUHOe OaslieHue (hakmopos HeuiHell cpedbl Ha OemcKuti opeanusm. Y Oemei, NOCMOSHHO
NPOACUBAIOWUX 8 0DIACMAX CMPAHbL, KOomopwvle Ovliu 3azcpsasHenvl 8 pezyiemame asapuu Ha TADC ¢ 1986 200y,
ocobenno 8 Yepnucoscxoi u Kumomupckoii obracmsx, nokazamenu 3a001e8aeMOCmMU paccmpoucmeamy NCUXUKY U
nosedenusi 8 meyenue NOCIeOHUX 25 nem npesviuiany 00uwe2o0cyoapcmeentvie NOKA3amenu u nokazamenu 3da-
oonesaemocmu PIIII y Oemeil uz obnacmetl, He UMeBUIUX MEPPUMOPUL PAOUONOSUYECKO20 KOHmpoad. Y oOemell,
umerowux cmamyc nocmpaoaguiux eciedcmeue agapuu Ha YADC, nokazamenv 3a601€6aeMOCMU PACCMPOUCTEAMU
NCUXUKU U noeedeHUs: Obll 8bicoKUM 6 Hauane 90-x 20008, HO 6 meueHue NOCieOHUx 25 iem yposeHs 3ab0ae8aemocmu
PIIIT cman cuudsicamsbcsl, u ceiuac o MeHbule AHAIO2UYHO20 NoKazameisi y Oemell, NOCMOSHHO NPOJNCUBAIOWUX 6
obracmax cmpawusl, Komopwvle Oviiu 3azpsasHensvl 8 pesyivmame asapuu Ha HADC 6 1986 200y, u
o0bwezocyoapcmeennozo noxkazamens sabonesaemocmu oemeti PIIII. Pesynomamol nawiux 25-nemuux Habmooenuil
3abonesaemocmu demeti YKpaunvl paccmpoucmeamu NCUXUKY U NOBEOEHUsl CEUOEMENbCMEYION 0 MOM, 4mo y demell,
KOMOpble UCNbIMbIEAIOm  YOIUHEHHOE B0 BPeMEHU 6030elcmeue IKOMOKCUUHBIX (DAKMOpos, 6 MoM Hucie
Paouayuonno2o, Habao0aromces 6oiee 8blcoOKUe YPOSHU PACNPOCMPAHEHHOCMU U 3A001€6AeMOCMU PACCMPOUCMEAMU
NCUXUKU U NOBEOEHUs NO CPAGHEHUI0 ¢ 00We20CyO0apCmEenHbiMU NOKA3AMeENaMU, Ymo mpebyem nposedeHus
COOMBEMCMBYIOWUX NCUXOKOPPEKYUOHHBIX NPOSPAMM U 0COO020 GHUMAHUSL K IMOU Kame2opuu 0emel.

Mental and behavioral disorders in children are
an urgent problem of modern pediatric science and
practice. At least one out of five children has
recurrent mental health problems. 70-75% of mental
disorders begin in childhood or adolescence —
depression, anxiety disorders, eating disorders, etc.
[11, 13, 15]. High levels of prevalence of this
pathology are a peculiar indicator of the unfavorable
moral and psychological state of society with the
corresponding impact on the unstable psyche of a
child [9, 10].

It is also impossible to exclude the adverse and
aggressive effects of the information environment
and the polluted environment, especially of radiation
factors, on a child's body [1].

One of the main reasons for the increase in the
overall incidence of children in Ukraine, including
psycho-somatic pathology, is the negative impact of
ecologically polluted environment, in particular the
consequences of the Chernobyl accident (hereinafter
— Chernobyl) in 1986 [3, 6] .

According to the current legislation of Ukraine,
psychic and behavioral disorders were included in
the List of diseases and pathological conditions in
children approved by the Cabinet of Ministers of
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Ukraine, the risk of which increases due to exposure
to ionizing radiation and other harmful factors
related to Chernobyl.

Therefore, the aim of the study was to assess a
25-years’ trends in the incidence of mental disorders
and behavior of children in Ukraine in order to
determine the possible impact of adverse en-
vironmental factors, on their development including
radiation after the Chernobyl in 1986.

MATERIALS AND METHODS OF RESEARCH

Dynamics of morbidity and prevalence of psy-
chic and behavioral disorders (PBD) in children
from different regions of Ukraine, including those
contaminated as a result of the Chernobyl accident
was analyzed. Methods of statistical assessment and
epidemiological analysis of the data of the Center
for Medical Statistics of the Ministry of Health of
Ukraine on the state of mental health of children in
the country were used [2].

Statistical evaluation methods, in particular the
W-criterion of signed ranks (Wilcoxon-Mann —
Whitney test) to compare the incidence of PBD in
children from the same regions of Ukraine at
different times and statistical analysis of data from
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the Center for Medical Statistics of the Ministry of
Health of Ukraine for the last 25 years were used
[14]. Cluster assessment of regions of Ukraine in
accordance with the levels of PBD morbidity was
carried out by the method of K-means due to the
ratio of levels of PBD morbidity of children to the
national level and the presence of areas of
radiological control appeared, in particular, due to
the Chernobyl accident [12].

A separate group consisted of children born to
participants of the liquidation of the Chernobyl
accident and in accordance with current legislation
categorized to the victims of the Chernobyl disaster.

The study was conducted in accordance with the
basic provisions of the ICH GCP and the Helsinki
Declaration on the Ethical Principles of Medical
Research Relating to Human Subjects and its Revi-
sions (Seoul, 2008), the Council of Europe Con-
vention on Human Rights and Biomedicine (2007),
and Recommendations of Committee on Bioethics at
the Presidium of the National Academy of Medical
Sciences of Ukraine (2002) and the relevant meeting of
the Ethics Committee of the O.0. Bohomolets National
Medical University [4, 7, 8].

RESULTS AND DISCUSSION

According to the Center for Medical Statistics of
the Ministry of Health of Ukraine, the incidence of
psychic and behavioral disorders in children aged 0-
14 years (hereinafter — PBD) in 2017 made up
24,626 new cases or 3.81 per 1 thousand of children
(of which 1 case of PBD first detected in children of
the first year of life). In the list of rankings for the
incidence of childhood diseases, PBD ranked 14th
place out of 17.

In the age structure of incidence of PBD adoles-
cents dominated, in whom 4382 cases of PBD were
detected for the first time, or 40.6 per 1000 of cor-
responding population. While in children of the first
six years of life the incidence of PBD was much
lower — 11,920 (3.77 per 1 000 children), and among
children aged 6 to 14 years — 12,706 (3.76 per 1 000
children).

In 1993, 58933 cases or 5.41 cases of PBD were
detected for the first time. It should be noted that in
general for 25 years the incidence rate of PBD in the
country has decreased by 29.5%, but unevenly,
depending on the area of residence of children. This
decrease was primarily due to a decrease in the level
of diagnosis of non-psychotic mental disorders in
children, as well as due to the shortage of medical
staff and unreasonable diagnosis of mental
retardation, with increasing levels of diagnosis of
psychic disorders, primarily autism spectrum
disorders, this testifies to optimizing the structure of
psychiatric care and improving its quality [5].
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The largest number of PBD in 2017 was detected
for the first time in Chernihiv region (8.76 per 1,000
children), Zhytomyr region (8.09), Kherson region
(7.27), Kharkiv region (9.95), Poltava region (7.27),
Odessa region (5.47), Zaporizhia region (5.23), Lviv
region (4.72), Luhansk (4.65) and Donetsk (4.3)
regions and Kyiv city (4.37). Of these areas, the first
two — Chernihiv and Zhytomyr, are the regions
closest to Chernobyl disaster with areas of radiolo-
gical control (hereinafter — ARC), defined in accor-
dance with applicable law. Other areas with a high
incidence of PBD have a developed industrial and
agricultural sector with a significant ecotoxic impact
on the environment. The lowest incidence rates of
PBD were observed in: Volyn (1.87 per 1000
children), Zakarpattia (2.15), Dnipropetrovsk (2.28)
and Ivano-Frankivsk (2.54) regions. In general, only
in 4 out of 9 regions with ARC the incidence of PBD
was higher than the national average.

The proportion of PBD among other diseases of
children is 1.46%. According to O. Tolstanov
(2013), in the structure of this pathology, as in
previous years, non-psychotic mental disorders and
disorders of psychological development (speech,
motor functions and school skills) dominated —
55.1% of children. Patients with stress-related and
somatoform neurotic disorders made up 5.8%, and
patients with mental disorders caused by organic
brain damage — 11.7% [5].

It is alarming that in the structure of PBD
alcohol-related mental disorders were found and
were present in 646 children (8.52 per 1,000 of the
relevant population), and mental disorders related to
drug use — in 176 children (2.32 per 100,000).

It should be noted that up to 8.0% of disability
associated with mental disorders account for
childhood. In 2017 in Ukraine there were 23,950
(31.4 per 10,000 of relevant population) children
with disabilities due to mental disorders. Over the
past 10 years, the rate of primary disability due to
mental disorders in children in Ukraine has
increased by 16.8%. Primary disability due to mental
retardation accounts for 49.9% of all primary
disability due to mental and behavioral disorders in
children. Disabilities due to autism spectrum
disorders (ASD) have been on the rise for the past
five years. Given the existing trends, it can be
predicted that ASD the main will be cause of
psychiatric childhood disability in Ukraine in the
coming years [5].

In 1993 the following regions were among the
leaders in the incidence of PBD in children: Zhy-
tomyr (10.5 per 1000 children), Crimea (9.9), My-
kolaiv (9.5), the city of Kyiv (9.48 ), Chernihiv
(7.66), Ternopil (7.08), Sumy (6.98), Luhansk (6.6),
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Ivano-Frankivsk (6.2), Lviv (6.3), Poltava 6.16),
Kyiv (4.9).

The lowest PBD incidence rates were observed
in: Volyn (2.5 per 1000 children), Zakarpattia (3.5)
and Dnipropetrovsk (3.6) regions.

In 6 out of 9 regions with ARC, the incidence of
PBD was higher than the average nation-wide. That
is, 25 years ago numerically among the leading
regions in terms of morbidity levels there were more
regions with areas of radiological control. In general,
the incidence of psychic and behavior disorders of
children living in regions with areas of radiological

5

4

3
1993 1994
—&— Children from regions with ARC 5,94 5,77

—— Ukraine 5,41 5,4

A— Children from regions without ARC 5,22 5,33
Children suffered 6,73 5,75

—&— Children from regions with ARC

A— Children from regions without ARC

control in the early 90's exceeded the nation-wide
rates and incidence of PBD in children in other
regions of the country, "uncontaminated" by the
Chernobyl (fig.).

The prevalence of mental and behavioral disor-
ders in children of Ukraine in 2017 was 198046 or
26.01 per 1000 children. In 1993, a total of 319781
cases of PBD were detected, or 29.36 per 1,000
children. It should be noted that for 25 years the rate
of decrease in the prevalence of PBD in children of
Ukraine was 11.4%.

1999 2001 2006 2011 2016 2017
6,15 6,04 5,79 4,76 4,88 4,28
5,98 6,01 6,06 5,7 4,04 3,81
5,99 5,99 6,16 6,06 4,61 3,6
5,71 6,61 5,23 5,46 3,85 3,56
—— Ukraine
Children suffered

Comparative dynamics of incidence rates and psychic and behavior disorders
in children of Ukraine suffered from Chernobyl accident, children from regions with ARC,
children from regions without ARC (1993-2017)

The highest prevalence of PBD in 2017 was
registered again in Zhytomyr, Chernihiv, Cherkasy
regions, which are the regions with ARC.

For the first time 1,462 cases of PBD or 3.56 per
1,000 children were detected in children suffered
from Chernobyl, which is less than the average
incidence of PBD of children of Ukraine.

When conducting a comparative analysis of PBD
prevalence in children of Ukraine in terms of data
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from the regions with ARC and other regions, it was
found that in 4 out of 9 regions with ARC it
exceeded average nation-wide.

Clustering of regions of Ukraine depending on
the incidence rates of PBD and the distribution of
regions is presented in the table. The low incidence
of children from Volyn and Ivano-Frankivsk regions
can be explained by the relatively small area of
radiological control areas. Low incidence rates of
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PBD in children of Zakarpattia and Chernivtsi regions
require additional study in terms of detection of this

pathology, staffing of children's psychiatric services
and the quality of training of relevant specialists.

Clustering of regions of Ukraine by levels of psychic and behavior disorder incidence rate

Level of PBD incidence rate in children

Regions with territories of radiologic

Regions without territories of radiologic

control control
Regions where PBD incidence rate of Chernihiv Cherson
children is higher than average nation-wide Zhytomyr Poltava
Cherkasy Odesa
Zaporizhzhia
Iviv
Luhansk
city of Kyiv
Donetsk
Ternopil
Regions where PBD incidence rate of Kyiv Kirovohrad
children is approximate to average nation- Sumy Mykolaiv
wide Chmelnytsk
Regions where PBD incidence rate of Vinnytsia Charkiv
children is lower than average nation-wide Rivne Chernivtsi Dnipropetrovsk Zakarpattia
Volyn

Ivano-Frankivsk

As can be seen from the figure, over the last 25
years the incidence of psychic and behavioral
disorders in Ukrainian children has significantly
decreased (p<0.01). Changes in the prevalence of
PBD levels over time were unreliably. The same
trend was characteristic of the incidence of psychic
and behavioral disorders in children from regions
with radiological control areas, which decreased by
28% and reached its peak value of 6.15 per 1000
children in 1999. The maximum decrease in the
incidence of PBD by 47% was observed in children
suffered from the Chernobyl accident. Its peak value
of 6.61 per 1000 children was observed in 2001.

It should be noted that for more than 20 years of
observation in Kherson, Donetsk and Odessa regions
there was the largest increase in the incidence of
children with PBD to +31.3%, +23.0%, +22.6%
respectively, compared with the incidence of PBD in
1993. While in Chernihiv and Zaporizhzhia regions
the increase in incidence was in the range of + 13-
+ 14%. A negative increase in the incidence of PBD
was observed in most regions of the country for the
reasons mentioned above. The detection of psychic
and behavioral disorders decreased the most in Kyiv
(-54%), Mykolaiv (-63.3%), Ivano-Frankivsk (-
59.1%), Sumy (-51.3%) and Vinnytsia (-51) 1%)
regions.

The incidence of children with psychic and
behavioral disorders in the areas with ARC was
higher than the nation-wide by 12.3% (p>0.05) and
the incidence of children in other areas — by 18.9%
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(p>0.05). The incidence of PBD in children suffered
from Chernobyl accident was lower by 7.5% of the
nation-wide incidence of this pathology and by
16.9% of incidence in children from the regions with
ARC (Fig.). Apparently, the children suffered from
the Chernobyl accident are most closely appro-
ximate to PBD incidence of children from areas
without areas of radiological control. This indicates
the leveling in time of the primary radiation
exposure experienced by their parents and indirectly
by their offspring.

Comparing the incidence of PBD between
radiation-contaminated areas and other areas with
significant development of industry and agriculture,
it is necessary to draw a conclusion with the regard
of prevalence of the current adverse effects of a set
of social, psychological and environmental stressors,
including long-term exposure of these children to
radionuclides in possible genesis of psycho-somatic
pathology development and, accordingly, mental and
behavioral disorders. It is worth noting that the
overall morbidity rate of children from the regions
with ARC now also significantly exceeds the nation-
wide rate [1].

The opposite picture regarding the ratio of PBD
incidence rates in these contingents of children was
observed in 1993, when the rates of children
suffered from Chernobyl accident were by 24.3%
higher than the average nation-wide and by 13.3%
higher of PBD incidence rates of children from ra-
diation-contaminated areas, which in turn exceeded
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the incidence rates of children from "conditionally
clean" areas by 13.8%.

Such a difference between the incidence rates of
PBD in the early 1990s in favor of the incidence
rates of children suffered from Chernobyl accident
and children from areas with ARC, compared to
other areas, may indicate a cumulative effect of
radiation exposure and chronic stress of people
permanently living in regions with areas of radio-
logical control after Chernobyl accident.

Over the 25 years of our observation, we have
seen a decrease in the growth rate of PBD incidence
in children in the regions with ARC and in children
suffered from Chernobyl accident. Apparently, it is a
consequence of the reduction in the time of chronic
stress of families and the impact of the polluted
environment as a result of the Chernobyl accident on
the child's body.

At the same time, the prolonged impact of the
environment polluted by industry and agriculture in
combination with the radiation factor on the child's
body has now led to a greater detection of PBD in
children from regions with ARC compared to the
nation-wide incidence of PBD and data from "
unpolluted "areas.

CONCLUSIONS
1. Over the past 25 years, there has been a 29.5%
decrease in the incidence of mental and behavioral
disorders in children of Ukraine with a predo-
minance of detection of this pathology in children
from large agricultural and industrial regions of the

country with significant ecotoxic pressure on
children. The same negative dynamics of changes
was characteristic of the prevalence of PBD in
children, which decreased over time by 11.4%.

2. In children with the status of victims of the
Chernobyl accident, the incidence of mental and
behavioral disorders exceeded the nation-wide
figures in the early 90's, but over the past 25 years
the incidence of PBD in this group of children began
to decline and now it is lower than the nation-wide
PBD incidence rate and lower than that of children
living permanently in regions that were conta-
minated due to Chernobyl accident of the year 1986.

3. In children living permanently in the regions of
the country that were contaminated as a result of the
Chernobyl accident in 1986, the incidence of mental
and behavioral disorders exceeded the nation-wide
figures in the early 90's and during the last 5 years,
which needs appropriate correctional and develop-
mental programs and systemic early care.
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