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INTRODUCTION

Considerable strides have been made in the recent

past in the knowledge and understanding of the ef-

fects of ionizing radiation on the developing brain

(ICRPPublication 49,1986). Studies on individu-

als who survived the atomic bombing of Hiroshi-

ma and Nagasaki and were exposed in utero

confirm the vulnerability of the developing fetal

ÂÂÅÄÅÍÈÅ

Çà ïîñëåäíèå ãîäû áûëè äîñòèãíóòû çíà÷èòåëüíûå

óñïåõè â âîïðîñàõ èçó÷åíèÿ è ïîíèìàíèÿ ýôôåê-

òîâ âîçäåéñòâèÿ èîíèçèðóþùåé ðàäèàöèè íà ðàç-

âèâàþùèéñÿ ìîçã (ICRPPublication 49,1986). Èñ-

ñëåäîâàíèÿ ëèö,îáëó÷åííûõ in utero â ðåçóëüòà-

òå àòîìíîé áîìáàðäèðîâêè â Õèðîñèìå è Íàãàñàêè,

ïîäòâåðäèëè âûñîêóþ óÿçâèìîñòü ðàçâèâàþùåãîñÿ

Abstract

One of the grave consequences of the Chernobyl accident was the in utero irradiation of children. It was the-

refore important to study possible effects of prenatal irradiation resulted from theChernobyl accident on neuro-

mental health of the in utero irradiated children. A cohort of 154 children born between April 26th,1986 and

February 26th,1987 to mothers who had been evacuated from Prypiat to Kiev,and 143 classmates from Kiev

were examined. The Wechsler Intelligence Scale for Children (WISC),the Achenbach and Rutter A(2) tests

were used for the children. School performancewas also assessed. Mothers were examined with the verbal subs-

cale of the Wechsler Adults Intelligence Scale (WAIS),the Zung Self-Rating Depression Scale (SDS),PTSD

scales (Impact of Events Scale and Irritability,Depression,Anxiety Scales) and the General Health Question-

naire (GHQ-28). Neuropsychiatric diseases were diagnosed according to ICD-10. Individual dose reconstruc-

tion of the children exposed in utero was carried out considering internal and external exposure. The ICRP

Publication-88 was applied for calculation of effective fetal,brain and thyroid internal doses for children of

both groups. The mean effective fetal equivalent doses (M±SD) in the exposed group is 65.4±33.9 mSv and

in the control group 1.2±0.3 mSv. Prenatal equivalent brain doses were 19.2±11.3 mSv and 0.8±0.2 mSv for

the exposed and control groups,respectively. Thyroid doses in utero were 760.4±631.8.1 mSv and 44.5±43.3

mSv for the exposed and control groups,correspondingly. There were 20 children from Pripyat town (13.2%)

who had been exposed in utero in total doses >100 mSv and therewere52 children from Pripyat town (33.8%)

who had been exposed in utero to thyroid doses >1 Sv. The prenatally exposed children show significantly

more diseases of the nervous system and mental disorders. Significant differences on intelligence and emotio-

nal and behavioral disorders of exposed children in comparison to the control group were revealed. Exposed

children showed lower full-scale IQ due to lower verbal IQ and therefore,an increased frequency of perfor-

mance/verbal intelligence discrepancies. The exposed and evacuated mothers did not show differences in ver-

bal abilities,but they have experienced much more real stress events and have more depression,PTSD,somato-

form disorders,anxiety/insomnia,and social dysfunction than the control mothers from Kiev city. There is a

correlation between mothers' mental health deterioration with a decrease of full scale IQ and performance IQ

in children. Verbal IQ,however,does not correlate with mothers' mental health. Consequently,IQ discrepan-

cies decrease in proportion to mothers' mental health of mothers and neuropsychiatric disorders in children.

Among mothers of the exposed group of children with the neuropsychiatric disorders there are much more de-

pression and somatization,as well as mental disorders. There is no direct dependence of the mentioned effects

on radiation doses received in utero. However,when IQ discrepancies of the prenatally irradiated children ex-

ceeded 25 points,there appears to be a correlation with the fetal dose.

Keywords: Chernobyl accident, brain damage in utero, dosimetry, psychometry, neuropsychiatric and

psychological disorders.
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brain to radiation injury. Severe mental retarda-

tion, lowering of intelligence quotient (IQ) and

worsening of school performance,or the occurren-

ce of microcephalia and seizures, especially after

exposure at 8-15 and 16-25 weeks after fertiliza-

tion were revealed (ICRP Publication 49, 1986;

Shull W.J, 1995; Otake M.,Shull W.J, 1998). A

recent reanalysis of the dosimetry data indicated

that a dose threshold for mental retardation deve-

lopment after intrauterine irradiation at gestation

terms of 8-15 weeks is 0.06-0.31 Gy and gestation

terms of 16-25 weeks - 0.28-0.87 Gy (Otake et al,

1996). Extrapolation of the Japanese data to the

situation after the Chernobyl nuclear power plant

accident is limited,however. The Chernobyl acci-

dent caused significantly lower fetal doses, but

high doses on the fetal thyroid by the incorpora-

tion of radioiodine. Analysis of study results in

the three countries has shown the following

(Souchkevitch, G.N., Tsyb, A.F. (Eds.), 1996):

mild mental retardation frequency and occurrence

of behavioral and emotional disorders of the chil-

dren exposed in utero are higher as comparing

with a control group,whereas the borderline ner-

vous and psychological disorders are more frequent

among the exposed mothers than among controls.

The recent studies results are interpreted in three

different points of view: 1) absence of any neuro-

psychiatric effects in prenatally exposed children

following the Chernobyl nuclear power plant acci-

dent (Bromet E.J. et al.,1998,2000); 2) non-radi-

ation (psychosocial) effects availability (Igumnov

S., 1996; Kolominsky Y., et al. 1999); and 3) an

complex impact of radiation and non-radiation fac-

tors (Bazyltchik S.V. et al.,2003; Gayduk F.M. et

al., 1994; Ermolina L.A. et al., 1996,Nyagu A.I.,

1998, 2002). It was shown also through the held

studies results that serum level of pituitary thy-

roid-stimulating hormone (TSH) grows in parallel

with an increase in fetal thyroid radiation dose va-

lue with the 0.3Sv radiation dose threshold (Nyagu

A.I. et al.,1992). These authors considered the ra-

diation-induced malfunction of the pituitary-thy-

roid system as an important biological mechanism

in genesis of neuromental disorders.

The presented study was aimed at defining possi-

ble correlation of mental health disorders of chil-

dren exposed in utero with an irradiation dose as

well as evaluation of other accidental factors in

the etiology of revealed neuropsychiatric disor-

ders. Following tasks were envisaged: recon-

struction of individual doses for prenatally irradi-

ated children and of a comparison group,psycho-

metric characterization of the prenatally irradia-

ted children and the comparison group,assessment

of prevalence of neuropsychiatric disorders accor-

ding to ICD-10 and especially the establishment

of the intelligence quotient in the children irradi-

ated in utero and the comparison group.

ìîçãà ïëîäà ïðè ðàäèàöèîííîì ïîðàæåíèè. Áûëè

âûÿâëåíû òÿæåëàÿ óìñòâåííàÿ îòñòàëîñòü, ñíèæå-

íèå êîýôôèöèåíòà èíòåëëåêòóàëüíîñòè (IQ) è ñíè-

æåíèå óñïåâàåìîñòè â øêîëå, à òàêæå ñëó÷àè ìè-

êðîöåôàëèè è ñóäîðîã,îñîáåííî ïðè îáëó÷åíèè íà

8-15 è 16-25 íåäåëÿõ áåðåìåííîñòè (ICRPPublica-

tion 49,1986; Shull W.J,1995; Otake M.,Shull W.J,

1998). Íåäàâíèé ïåðåñìîòð äîçèìåòðè÷åñêèõ äàí-

íûõ ñâèäåòåëüñòâóåò î òîì,÷òî äîçîâûé ïîðîã äëÿ

ðàçâèòèÿ óìñòâåííîé îòñòàëîñòè ïîñëå âíóòðèó-

òðîáíîãî îáëó÷åíèÿ íà 8-15 íåäåëÿõ áåðåìåííîñòè

ñîñòàâëÿåò 0,06-0,31 Ãð,à íà ñðîêàõ ãåñòàöèè 16-

25 íåäåëü - 0,28-0,87 Ãð (Otake et al, 1996). Ýê-

ñòðàïîëÿöèÿ ÿïîíñêèõ äàííûõ íà ïîñëåäñòâèÿ

×åðíîáûëüñêîé àâàðèè èìååò îãðàíè÷åíèÿ. Â ïî-

ñëåäíåì ñëó÷àå äîçû îáëó÷åíèÿ ïëîäà áûëè çíà÷è-

òåëüíî ìåíüøèìè, à äîçû îáëó÷åíèÿ ùèòîâèäíîé

æåëåçû in utero èç-çà èíêîðïîðàöèè ðàäèîàêòèâíî-

ãî éîäà - áîëüøèìè. Àíàëèç ðåçóëüòàòîâ èññëåäî-

âàíèé, ïðîâåäåííûõ â òðåõ ñòðàíàõ ïîêàçàë

(Souchkevitch,G.N.,Tsyb,A.F. (Eds.),1996): ÷àñòî-

òà ëåãêîé óìñòâåííîé îòñòàëîñòè ó ïðåíàòàëüíî

îáëó÷åííûõ äåòåé âûøå,÷åì â êîíòðîëüíîé ãðóïïå;

èìååòñÿ áîëüøå ñëó÷àåâ ýìîöèîíàëüíûõ è ïîâåäåí-

÷åñêèõ ðàññòðîéñòâ; ó îáëó÷åííûõ ìàòåðåé îáíàðó-

æèâàëèñü ÷àùå ïîãðàíè÷íûå ïñèõè÷åñêèå è

ïñèõîëîãè÷åñêèå ðàññòðîéñòâà.

Ðåçóëüòàòû èññëåäîâàíèé, ïðîâåäåííûõ íåäàâíî

èíòåðïðåòèðóþòñÿ ñ òðåõ ðàçíûõ ïîçèöèé: 1) îò-

ñóòñòâèå êàêèõ-ëèáî íåéðîïñèõèàòðè÷åñêèõ ýô-

ôåêòîâ ó äåòåé, îáëó÷åííûõ ïðåíàòàëüíî âñëåä-

ñòâèå ×åðíîáûëüñêîé àâàðèè (Bromet E.J. et al.,

1998,2000); 2) íàëè÷èå íåðàäèàöèîííûõ (ïñèõîëî-

ãè÷åñêèõ) ýôôåêòîâ (Igumnov S.,1996; Kolominsky

Y. et al., 1999); 3) çíà÷èìîñòü êîìïëåêñíîãî âîç-

äåéñòâèÿ ðàäèàöèîííûõ è íåðàäèàöèîííûõ ôàêòî-

ðîâ (Bazyltchik S.V. et al., 2003; Gayduk F.M. et

al., 1994; Ermolina L.A. et al., 1996, Nyagu et al.,

1998, 2002). Ðàíåå áûëî òàêæå ïîêàçàíî, ÷òî óðî-

âåíü òèðåîòðîïíîãî ãîðìîíà (ÒÒÃ) âîçðàñòàåò ïðè

óâåëè÷åíèè äîçû íà ùèòîâèäíîþ æåëåçó ïëîäà ñ

0,3 Çâ (Nyagu A.I. et al., 1992). Ýòè àâòîðû ðàñ-

ñìàòðèâàëè ðàäèàöèîííî-èíäóöèðîâàííóþ íåäî-

ñòàòî÷íîñòü ãèïîôèçàðíî-òèðåîèäíîé ñèñòåìû êàê

îäèí èç âàæíûõ ìåõàíèçìîâ â ãåíåçå ïñèõîíåâðî-

ëîãè÷åñêèõ ðàññòðîéñòâ.

Äàííîå èññëåäîâàíèå ïðîâîäèëîñü ñ öåëüþ âûÿâ-

ëåíèÿ âîçìîæíîé çàâèñèìîñòè íàðóøåíèé

ïñèõè÷åñêîãî çäîðîâüÿ äåòåé,îáëó÷åííûõ in ute-

ro, îò äîçû îáëó÷åíèÿ, à òàêæå îöåíêè äðóãèõ

ôàêòîðîâ àâàðèè â ýòèîëîãèè âûÿâëåííûõ íåð-

âíî-ïñèõè÷åñêèõ ðàññòðîéñòâ. Ðåøàëèñü ñëåäóþ-

ùèå çàäà÷è: ðåêîíñòðóêöèÿ èíäèâèäóàëüíûõ äîç

ïðåíàòàëüíî îáëó÷åííûõ äåòåé è ãðóïïû ñðàâíå-

íèÿ; ïñèõîìåòðè÷åñêàÿ õàðàêòåðèñòèêà ïðåíà-

òàëüíî îáëó÷åííûõ äåòåé è ãðóïïû ñðàâíåíèÿ;

îöåíêà ðàñïðîñòðàíåííîñòè íåéðîïñèõèàòðè÷å-

ñêèõ ðàññòðîéñòâ, äèàãíîñòèðîâàííûõ ñîãëàñíî

ÌÊÁ-10 ó äåòåé îáëó÷åííûõ in utero è ãðóïïå

êîíòðîëÿ.
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MATERIALS AND METHODS

The individual doses were reconstructed for 154

children under examination being born to the expo-

sed mothers that were evacuated from Pripyat

town,and for 143 children of the comparison group

born to mothers from Kiev city in this time. ICRP

Publication-88 ICRP,Publication 88 (2001) was us-

ed to reconstruct internal exposure doses; external

exposure doses were calculated on the basis of qu-

estioning and of data on real radiation situation.

The main sources of irradiation of pregnant women

were as follows: 1) external γ-irradiation of the

whole body; 2) irradiation of thyroid by radioacti-

ve iodine isotopes; 3) internal irradiation by inha-

led radionuclides; 4) internal irradiation with ra-

dioactively contaminated foods. The estimation of

individual doses was carried out with use of a ret-

rospective dosimetry method which was elaborated

on the basis of measurements of dynamics of γ-dose

rate (GDR) in permanent residence settlements,on

ways of evacuation,at stages of evacuation,and at

intermidiate places of evacuation.

A fetus age was calculated with the modified for-

mula being proposed by the American and

Japanese scientists (Shull J.W. et.al., 1995) for

calculating children's prenatal age after A-bomb-

ing in Hiroshima and Nagasaki.

Days of pregnancy (Y) = 280 - (date of birth -

April 26th,1986); Gestational weeks (G) = (Y -

14 days) / 7 days,where G was taken to be 0, if

G<0.To obtain the age after conception 14 days

were subtracted from to the term of gestation at

the time of the Chernobyl accident (280 days).

The children who were in utero at the time of the

Chernobyl accident (being born between April

26th, 1986 and February 26th, 1987) as well as

their mothers who had been evacuated from

Pripyat town to Kiev city. We examined 154

(84.6%) children (an acutely exposed group) from

the subcohort of 182 prenatally irradiated chil-

dren, whose mothers were evacuated from the

town of Pripyat to Kiev city. A comparison

group consisted of 143 sex- and age-matched chil-

dren from Kiev city selected from the same school-

class as the acutely exposed children.

We diagnosed neuropsychiatric diseases accord-

ing to ICD-10 basing on clinical psychiatric and

neurological examinations, psychometry, conven-

tional and QEEG, with taking into account the

results of profound standardized clinical,laborato-

ry,and instrumental examinations.

Psychometric examination of mothers of children

from both groups was carried out with use of ques-

tionnaires: to assess the mothers' verbal IQ - vocab-

ulary subtest of the Wechsler Adult Intelligence

Scale (WAIS) (Wechsler D., 1992); to estimate

ÌÀÒÅÐÈÀËÛ È ÌÅÒÎÄÛ

Áûëè ðåêîíñòðóèðîâàíû èíäèâèäóàëüíûå äîçû äëÿ

154 äåòåé,ðîæäåííûõ îò ìàòåðåé ýâàêóèðîâàííûõ èç

ãîðîäà Ïðèïÿòè ïîñëå ×åðíîáûëüñêîé àâàðèè,è 143äå-

òåé êîíòðîëüíîé ãðóïïû,ðîæäåííûõ îò ìàòåðåé èç ãî-

ðîäà Êèåâà â ýòîò æå ïåðèîä. Èñïîëüçîâàëàñü ïóáëè-

êàöèÿ ÌÊÐÇ-88 (ICRPPublication-88,2001) ïðè îöåí-

êå äîç âíóòðåííåãî îáëó÷åíèÿ; äîçû âíåøíåãî îáëó÷å-

íèÿ ðàññ÷èòûâàëèñü íà îñíîâàíèè àíêåòèðîâàíèÿ è

äàííûõ î ôàêòè÷åñêîé ðàäèàöèîííîé îáñòàíîâêå.

Îñíîâíûìè èñòî÷íèêàìè îáëó÷åíèÿ áåðåìåííûõ

æåíùèí ÿâèëèñü: 1) âíåøíåå γ - îáëó÷åíèå íà âñå

òåëî; 2) îáëó÷åíèå ùèòîâèäíîé æåëåçû ðàäèîàê-

òèâíûìè èçîòîïàìè éîäà; 3) âíóòðåííåå îáëó÷åíèå

ïðè âäûõàíèè ðàäèîíóêëèäîâ; 4) âíóòðåííåå îáëó-

÷åíèå ïðè óïîòðåáëåíèè ðàäèîàêòèâíî çàãðÿçíåí-

íûõ ïðîäóêòîâ ïèòàíèÿ. Èíäèâèäóàëüíûå äîçû

îöåíèâàëèñü ìåòîäîì ðåòðîñïåêòèâíîé äîçèìåòðèè

íà îñíîâå äèíàìèêè ôîðìèðîâàíèÿ äîçû ãàììà

îáëó÷åíèÿ (GDR) â íàñåëåííûõ ïóíêòàõ ïîñòîÿí-

íîãî ïðîæèâàíèÿ,íà ïóòÿõ ýâàêóàöèè è ìåñòàõ ïðî-

æèâàíèÿ,â ïóíêòàõ ïðîìåæóòî÷íîé ýâàêóàöèè.

Âîçðàñò ïëîäà îöåíèâàëñÿ ïî ìîäèôèöèðîâàííîé

ôîðìóëå,ïðåäëîæåííîé àìåðèêàíñêèìè è ÿïîíñêè-

ìè ó÷åíûìè (Shull J.W. et. al., 1995) äëÿ îïðå-

äåëåíèÿ ïðåíàòàëüíîãî âîçðàñòà äåòåé ïîñëå àòîì-

íîé áîìáàðäèðîâêè â Õèðîñèìå è Íàãàñàêè.

Äíè áåðåìåííîñòè (Y) = 280 - (äàòà ðîæäåíèÿ - 26

àïðåëÿ,1986); ãåñòàöèîííûå íåäåëè (G) = (Y - 14

äíåé) / 7 äíåé,ãäå G ïðèíèìàåòñÿ çà 0,åñëè G<0.

Èç ñðåäíåé ïðîäîëæèòåëüíîñòè áåðåìåííîñòè (280

äíåé) âû÷èòàëîñü 14 äíåé äëÿ ïîëó÷åíèÿ âîçðàñòà

ïîñëå çà÷àòèÿ.

Áûëè îáñëåäîâàíû äåòè,êîòîðûå íà ìîìåíò àâàðèè

áûëè íà ýòàïå âíóòðèóòðîáíîãî ðàçâèòèÿ (ðîæäåí-

íûå ìåæäó 26 àïðåëÿ 1986 ãîäà è 26 ôåâðàëÿ 1987

ã.), à òàêæå èõ ìàòåðè, ýâàêóèðîâàííûå èç ãîðîäà

Ïðèïÿòü â ãîðîä Êèåâ. Îáñëåäîâàíî 154 (84.6%)

ðåáåíêà, ñîñòàâëÿþùèõ ãðóïïó îñòðî îáëó÷åííûõ,

èç êîãîðòû 182 ïðåíàòàëüíî îáëó÷åííûõ äåòåé,

ìàòåðè êîòîðûõ áûëè ýâàêóèðîâàíû èç ãîðîäà

Ïðèïÿòü â ãîðîä Êèåâ. Ãðóïïà ñðàâíåíèÿ ñîñòîÿëà

èç 143äåòåé èç ãîðîäà Êèåâà,îòîáðàííûõ ïî âîçðà-

ñòó è ïîëó èç òîãî æå øêîëüíîãî êëàññà, ÷òî è

ãðóïïà îáëó÷åííûõ äåòåé.

Ìû äèàãíîñòèðîâàëè íåðâíî-ïñèõè÷åñêèå çàáîëå-

âàíèÿ ñîãëàñíî ÌÊÁ-10 íà îñíîâå ïñèõîíåâðîëî-

ãè÷åñêèõ è ïñèõîìåòðè÷åñêèõ èññëåäîâàíèé,ÝÝÃ è

ÊÝÝÃ,ñ ó÷åòîì ðåçóëüòàòîâ óãëóáëåííîãî ñòàíäàð-

òèçèðîâàííîãî êëèíè÷åñêîãî, ëàáîðàòîðíîãî è èí-

ñòðóìåíòàëüíîãî èññëåäîâàíèé.

Äëÿ ïñèõîìåòðè÷åñêîãî èññëåäîâàíèÿ ìàòåðåé îáåèõ

ãðóïï èñïîëüçîâàëèñü ñëåäóþùèå âîïðîñíèêè: ñëî-

âàðíûé ñóáòåñò èíòåëëåêòóàëüíîé øêàëû Âåêñëåðà

äëÿ âçðîñëûõ äëÿ îïðåäåëåíèÿ âåðáàëüíîãî IQ ìàòå-

ðåé (Wechsler D., 1992); øêàëà ñàìîîöåíêè äåïðåñ
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unmasked depression level - Zung Self-Rating

Depression Scale,SDS (Zung W.W.K.,Wonnacott

T.H., 1970). The questionnaires for assessment of

post-traumatic stress disorder (PTSD) of a parent

included the "Impact of Events Scale", IES

(Horowitz M.J. et al.,1976) and the clinical scale

for the self-assessment of agitation associated with

PTSD - the "Irritability, Depression, Anxiety", IDA

(Snaith et al.,1978). General Health Questionnaire

(GHQ-28) was also used to assess psychopatholo-

gy (Goldberg D.,1981) of a parent on base of self-

estimation. Stress-events scale was adopted for

pregnant mothers related to the Chernobyl accident.

The Wechsler Intelligence Scale for Children

(WISC) was applied as a clinical tool for assessing

an intellectual ability of children aged from 6-16

years and 11 months including (Gilbukh Yu.Z et

al., 1992) The Child Behavior Checklist (CBCL)

by T. Achenbach for ages of 4-18 is intended to

serve as one component of the multiaxial empirical

basic assessment. It was used the Russian adapta-

tion (Carter et al., 1995) of the CBCL question-

naire (Achenbach T.M.,1991). Rutter Scale A(2)

was used for assessment of a child's problems asso-

ciated with health, hyperactivity, behavioral and

emotional disorders (Rutter M., and Hersov L.,

1985). School performance was evaluated accord-

ing to the school records data with use of 1-12-score

scale. The performance indices of above-mentioned

examinations have been put into theExcel database

for all the examined children,which is exported to

MS STATISTICA-5.0 and 6.0 for analysis.

RESULTS

Both groups of children are comparable by gender

distribution. There are less children who were at

the earliest prenatal development stage (0-7 weeks

after conception) in the exposed group,that could

possibly be explained with abortions and miscar-

riages due to the Chernobyl accident (table 1).

ñèè (Zung W.W.K.,Wonnacott T.H.,1970,) äëÿ îïðå-

äåëåíèÿ óðîâíÿ íåìàñêèðîâàííîé äåïðåññèè. Äëÿ

îöåíêè ïîñòòðàâìàòè÷åñêèõ ñòðåññîâûõ ðàññòðîéñòâ

(PTSD) èñïîëüçîâàëè "Øêàëó âîñïîìèíàíèé î ñîáû-

òèÿõ ×åðíîáûëüñêîé êàòàñòðîôû" (Horowitz M.J. et

al.,1976),à òàêæå êëèíè÷åñêóþ øêàëó âîçáóæäåíèÿ â

ñâÿçè ñ PTSD"Ðàçäðàæèòåëüíîñòü,äåïðåññèÿ,òðåâîæ-

íîñòü" (Snaith et al.,1978). Âîïðîñíèê îáùåãî çäîðî-

âüÿ (GHQ-28) èñïîëüçîâàëñÿ äëÿ îïðåäåëåíèÿ ïñèõî-

ïàòîëîãèè ó ðîäèòåëåé íà îñíîâå ñàìîîöåíêè (Gold-

berg D.,1981). Áûëà èñïîëüçîâàíà øêàëà îöåíêè ïñè-

õîãåííûõ ñòðåññ-ôàêòîðîâ äëÿ áåðåìåííûõ æåíùèí

íà ìîìåíò ×åðíîáûëüñêîé àâàðèè.

Øêàëà Âåêñëåðà äëÿ èçìåðåíèÿ èíòåëëåêòà äåòåé

(WISC) èñïîëüçîâàëàñü äëÿ îïðåäåëåíèÿ óìñòâåí-

íûõ ñïîñîáíîñòåé äåòåé â âîçðàñòå 6-16 ëåò è 11

ìåñÿöåâ âêëþ÷èòåëüíî (Ãèëüáóõ Þ.Ç. è ñîàâò.,

1992). Îïðîñíèê Àõåíáàõà äëÿ ðîäèòåëåé è äåòåé

(CBCL) èñïîëüçîâàëñÿ êàê îäèí èç êîìïîíåíòîâ

ìóëüòèàêñèàëüíîé ýìïèðè÷åñêîé áàçîâîé îöåíêè

äåòåé â âîçðàñòå 4-18 ëåò (Achenbach T.M.,1991,â

ðóññêîé àäàïòàöèè (Carter et al., 1995). Øêàëà

Ðàòòåðà À(2) èñïîëüçîâàëàñü äëÿ îöåíêè ïðîáëåì

ðåáåíêà, ñâÿçàííûõ ñî çäîðîâüåì, ãèïåðàêòèâíî-

ñòüþ, ïîâåäåí÷åñêèìè è ýìîöèîíàëüíûìè ðàñ-

ñòðîéñòâàìè (Rutter M.,Hersov L.,1985). Øêîëü-

íàÿ óñïåâàåìîñòü îöåíèâàëàñü ïî øêîëüíûì îöåí-

êàì ñ èñïîëüçîâàíèåì 1-12 áàëüíîé øêàëû. Â ðå-

çóëüòàòå,ñîçäàíà áàçà äàííûõ â ôîðìàòå Excel íà

âñåõ îáñëåäîâàííûõ äåòåé è ìàòåðåé, êîòîðàÿ ýê-

ñïîðòèðîâàíà â MS STATISTICA-5.0 è 6,0 äëÿ

àíàëèçà.

ÐÅÇÓËÜÒÀÒÛ

Äåòè îáåèõ ãðóïï íå îòëè÷àëèñü ïî ïîëó. Â

îáëó÷åííîé ãðóïïå áûëî ìåíüøå äåòåé, êîòîðûå íà

ìîìåíò àâàðèè íàõîäèëèñü íà ñàìîì ðàííåì ïåðèîäå

ïðåíàòàëüíîãî ðàçâèòèÿ (0-7 íåäåëÿ ãåñòàöèè), ÷òî

âîçìîæíî îáúÿñíèìî àáîðòàìè è/èëè âûêèäûøàìè

âñëåäñòâèå ×åðíîáûëüñêîé àâàðèè (òàáë. 1).

Dosimetric results

Irradiation doses on an embryo and fetus, brain

and on thyroid in the group of exposed children

were significantly higher than in the comparison

group from Kiev (figure 1). The doses on fetal

thyroid were particular high. There were 20

(13.2%) children from Pripyat who had been

exposed in utero in dose of >100 mSv.

Ðåçóëüòàòû äîçèìåòðèè

Äîçû îáëó÷åíèÿ ýìáðèîíà è ïëîäà,ìîçãà è ùèòî-

âèäíîé æåëåçû ïëîäà â îñíîâíîé ãðóïïå áûëè ñó-

ùåñòâåííî âûøå, ÷åì â ãðóïïå ñðàâíåíèÿ (ðèñ.1).

Îñîáåííî âûñîêèìè îêàçàëèñü äîçû îáëó÷åíèÿ ùè-

òîâèäíîé æåëåçû ïëîäà. Â îñíîâíîé ãðóïïå áûëî

20 (13,2%) äåòåé, êîòîðûå áûëè âíóòðèóòðîáíî

îáëó÷åíû â äîçàõ áîëåå 100 ìÇâ.

TABLE 1

DISTRIBUTION OF PERIODS OF CEREBROGENESIS for 26.04.1986

ÒÀÁËÈÖÀ 1

ÐÀÑÏÐÅÄÅËÅÍÈÅ  ÏÎ ÏÅÐÈÎÄÀÌ ÖÅÐÅÁÐÎÃÅÍÅÇÀ íà 26.04.1986

Weeks of gestation 
Exposed group from  Pripyat 

town (n=154) 

Comparison group from Kiev  

city (n=143) 
χ

2 
P 

0–7 19 (12.3%) 35 (24.5%) 7.3 <0.01 

8–15 29 (18.8%) 28 (19.6%) 0.03 >0.05 

16–25 48 (31.2%) 32 (22.4%) 2.9 >0.05 

26+ 58 (37.7%) 48 (33.5%) 0.5 >0.05 
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There were also 51 children from Pripyat (33.8%)

having thyroid doses in utero >1 Sv (figure 2).

Ó 51 (33,8%) ðåáåíêà èç Ïðèïÿòè äîçà îáëó÷åíèÿ

ùèòîâèäíîé æåëåçû áûëà áîëåå 1 Çâ (ðèñ. 2).

FFIIGGUURREE  11..  DISTRIBUTION OF DOSES ON EMBRYO AND FETUS

ÐÐÈÈÑÑÓÓÍÍÎÎÊÊ  11.. ÐÀÑÏÐÅÄÅËÅÍÈÅ ÄÎÇ ÍÀ ÝÌÁÐÈÎÍ È ÏËÎÄ 

FFIIGGUURREE  22..  DISTRIBUTION OF DOSES ON THE  FETAL THYROID  

ÐÐÈÈÑÑÓÓÍÍÎÎÊÊ  22..  ÐÀÑÏÐÅÄÅËÅÍÈÅ ÄÎÇ ÍÀ ÙÈÒÎÂÈÄÍÓÞ ÆÅËÅÇÓ ÏËÎÄÀ
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According to the model of ICRPPublication-88 the-
re is a strong influence of gestational age on thyroid
radiation doses in utero: the later intrauterine period
is at the time of exposure to ionizing radiation, the
higher are the in utero thyroid doses (table 2).

Â ñîîòâåòñòâèè ñ ìîäåëüþ ÌÊÐÇ â Ïóáëèêàöèè 88,
äîçû îáëó÷åíèÿ ùèòîâèäíîé æåëåçû íàõîäÿòñÿ â
ñòðîãîé çàâèñèìîñòè îò ãåñòàöèîííîãî âîçðàñòà íà ìî-
ìåíò îáëó÷åíèÿ: ÷åì ïðîäîëæèòåëüíåå âíóòðèóòðîá-
íûé ïåðèîä,òåì áîëüøå ïîãëîùåííàÿ äîçà (òàáë. 2).

Estimation of results of children's intelligence
examination.

Many children with severe confounding risk fac-
tors are registered in both groups with the preva-
lence in the compare one (table 3).

Îöåíêà ðåçóëüòàòîâ èññëåäîâàíèÿ èíòåëëåêòà
äåòåé

Ðåãèñòðèðîâàíî ìíîãî äåòåé ñ îòÿã÷àþùèìè
ôàêòîðàìè ðèñêà â îáåèõ ãðóïïàõ ñ ïðåîáëàäàíèåì
â ãðóïïå ñðàâíåíèÿ (òàáë. 3).

Significant differences in the exposed children's

intelligence indices are revealed (table 4) with full

scale IQ value being lower; lower verbal IQ and

higher IQ discrepancies due to verbal IQ deteri-

oration.

Âûÿâëåíû çíà÷èòåëüíûå îòëè÷èÿ â ïîêàçàòåëÿõ

èíòåëëåêòà äåòåé îáëó÷åííîé ãðóïïû (òàáë. 4): áî-

ëåå íèçêèå îáùèé è âåðáàëüíûé IQ,áîëåå âûñîêàÿ

äèñãàðìîíè÷íîñòü èíòåëëåêòà çà ñ÷åò ñíèæåíèÿ

âåðáàëüíîãî IQ.

TTAABBLLEE  22  

GEOMETRIC MEANS OF FETAL THYROID DOSES RELATED TO PERIODS OF CEREBROGENESIS (WEEKS OF GESTATION) 

ON 26.04.1986 (mSv)

ÒÒÀÀÁÁËËÈÈÖÖÀÀ  22

ÃÅÎÌÅÒÐÈ×ÅÑÊÈÅ ÇÍÀ×ÅÍÈß ÄÎÇ ÏËÎÄÀ ÍÀ ÙÈÒÎÂÈÄÍÓÞ ÆÅËÅÇÓ ÎÒÍÎÑÈÒÅËÜÍÎ ÏÅÐÈÎÄÎÂ ÖÅÐÅÁÐÎÃÅÍÅÇÀ

(ÍÅÄÅËÈ ÃÅÑÒÀÖÈÈ) ÍÀ 26.04.1986 (ìÇâ)

TTAABBLLEE  33

DISTRIBUTION OF CHILDREN WITH CONFOUNDING FACTORS

ÒÒÀÀÁÁËËÈÈÖÖÀÀ  33

ÐÀÑÏÐÅÄÅËÅÍÈÅ ÄÅÒÅÉ Ñ ÎÒßÃÎÙÀÞÙÈÌÈ ÔÀÊÒÎÐÀÌÈ

Exposed group from Pripyat town Comparison group from Kiev city 
Weeks of gestation 

(mSv) (n=152) (mSv) (n=143) 

0–7 0.39 19 0.02 35 

8–15* 40.9 28 1.5 28 

16–25* 623.7 47 46.1 32 

26+ 1225.5 58 94 48 

TTAABBLLEE  44

INTELLIGENCE INDICES OF ALL EXAMINED CHILDREN ACCORDING TO THE WECHSLER INTELLIGENCE SCALE 

FOR CHILDREN (WISC)

ÒÒÀÀÁÁËËÈÈÖÖÀÀ  44

ÏÎÊÀÇÀÒÅËÈ ÈÍÒÅËËÅÊÒÀ ÂÑÅÕ ÎÁÑËÅÄÎÂÀÍÍÛÕ ÄÅÒÅÉ ÏÎ ØÊÀËÅ ÂÅÊÑËÅÐÀ ÄËß ÈÇÌÅÐÅÍÈß ÈÍÒÅËËÅÊÒÀ ÄÅÒÅÉ (WISC) 

Index 
Exposed group from 

Pripyat town (n=140) 

Comparison group from 

Kiev city (n=136) 
t
 

p 

Full scale IQ 

M±SD 112.2±15.2 119.6±11.6 –4.5 <0.001 

Median 112 120   

Min-Max 46–151 76–147   

Verbal IQ 

M±SD 106.6±14.3 117.2±13.1 –6.4 <0.001 

Median 108 119   

Min-Max 56–144 85–144   

Performance IQ 

M±SD 116.1±16.9 118.5±10.8 –1.4 >0.05 

Median 120 120   

Min-Max 44–153 71–140   

IQ discrepancies( IQp–IQv) 

M±SD 9.5±14.4 1.2±11.9 5.2 <0.001 

Median 10 –0.5   

Min-Max –29–(+54) –22–(+33)   

Paired t-test 7.8 1.2   

P <0.001 >0.05   

Confounding factor score 
Exposed group from 

Pripyat  town (n=151) 

Comparison group from 

Kiev  city (n=101) 
χ

2
 p 

0 (absent) 71 (47%) 42 (42%) 0.72 >0.05 

1 (mild) 50 (33%) 35 (35%) 0.06 >0.05 

2 (moderate) 15 (10%) 6 (6%) 1.26 >0.05 

3 (severe) 11 (7%) 15 (15%) 3.74 <0.05 

4 (very severe) 4 (3%) 3 (3%) 0.02 >0.05 
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Intelligence of exposed children significantly dif-
fered from the control group by: an increased
frequency of low IQ (IQ<90) (particularly, of
verbal IQ) as well as an increased frequency of
average IQ (IQ=91-110); a decreased frequency of
high IQ (IQ=121-140); an increased frequency of
borderline verbal IQ (vIQ=71-80) and average
verbal IQ (vIQ=91-110); a decreased frequency
of high verbal IQ (vIQ=121-140); an increased
frequency of performance and verbal intelligence
indices discrepancies. IQ discrepancies by more
than 25 points were considered as possible brain
damage

These data are in accordance to our earlier studies
(IPHECA,1996; Nyagu A.I. et al.,1996).

Nevertheless the same intelligence disorders were
revealed among children of both groups without
moderate to severe and very severe confounding
factors (n=108 in the exposed group and n=73 - in
the control group (table 5).

Êàê âèäíî, èíòåëëåêò îáëó÷åííûõ äåòåé çíà÷è-
òåëüíî îòëè÷àëñÿ îò ãðóïïû ñðàâíåíèÿ,à èìåííî:
óâåëè÷åíèåì ÷àñòîòû íèçêîãî IQ (IQ<90) (â
÷àñòíîñòè, âåðáàëüíîãî IQ) è ñðåäíåãî IQ
(IQ=91-110); ñíèæåíèåì ÷àñòîòû âûñîêîãî IQ
(IQ=121-140); ïîâûøåíèåì ÷àñòîòû ïîãðàíè÷íî-
ãî âåðáàëüíîãî IQ (vIQ=71-80) è âåðáàëüíîãî
ñðåäíåãî IQ (vIQ=91-110); ñíèæåíèåì âûñîêîãî
âåðáàëüíîãî IQ (vIQ=121-140); óâåëè÷åíèåì
äèñãàðìîíèè âåðáàëüíîãî è íåâåðáàëüíîãî êîýô-
ôèöèåíòîâ èíòåëëåêòà. Ðàçëè÷èÿ IQ áîëåå ÷åì
25 ïóíêòîâ îöåíèâàëèñü êàê âîçìîæíîå ïðîÿâëå-
íèå ïîâðåæäåíèÿ ìîçãà.

Ýòè äàííûå ñîãëàñóþòñÿ ñ íàøèìè áîëåå ðàííèìè ðå-
çóëüòàòàìè (IPHECA,1996; Nyagu A.I. et al.,1996).

Òåì íå ìåíåå, â ãðóïïàõ äåòåé áåç âûðàæåííûõ,
òÿæåëûõ è î÷åíü òÿæåëûõ îòÿã÷àþùèõ ôàêòîðîâ
(108 èç íèõ â îñíîâíîé è 73 - â êîíòðîëüíîé ãðóï-
ïå) áûëè ïîëó÷åíû ñõîäíûå ðåçóëüòàòû íàðó-
øåíèé èíòåëëåêòà (òàáë. 5).

TTAABBLLEE  55

INTELLIGENCE INDICIS OF CHILDREN WITHOUT MODERATE TO VERY SEVERE CONFOUNDING FACTORS

ÒÒÀÀÁÁËËÈÈÖÖÀÀ  55

ÏÎÊÀÇÀÒÅËÈ ÈÍÒÅËËÅÊÒÀ  ÄÅÒÅÉ ÁÅÇ ÂÛÐÀÆÅÍÍÛÕ È ÒßÆÅËÛÕ ÎÒßÃÎÙÀÞÙÈÕ ÔÀÊÒÎÐÎÂ

Index 

Exposed group 

from  Pripyat  town 

(n=108) 

Comparison group from 

Kiev  city (n=73) 
t
 

p 

Full scale IQ 

M±SD 112.9±13.3 118.6±10.8 –3 <0.003 

Median 112 120   

Min-Max 76–151 96–137   

Verbal IQ 

M±SD 106.7±13.2 115.8±13.2 –4.5 <0.001 

Median 108 116   

Min-Max 70–143 85–138   

Performance IQ 

M±SD 117.2±15.2 118.7±9.6 –0.7 >0.05 

Median 119 121   

Min-Max 74–153 97–140   

IQ discrepancies IQp–Iqv 

M±SD 10.4±14.7 2.9±12.5 3.6 <0.001 

Median 10 3   

Min-Max –29–(+54) –22–(+33)   

Paired t-test 7.4 1.9   

p <0.001 >0.05   

After having selected children with moderate to
severe and very severe confounding factors, the
exposed children's intelligence still differed signif-
icantly from the control group (table 6).

Ïîñëå âûäåëåíèÿ ãðóïïû äåòåé ñ òÿæåëûìè ôàê-
òîðàìè ðèñêà ïîêàçàòåëè èíòåëëåêòà îáëó÷åííûõ
äåòåé òàêæå çíà÷èìî îòëè÷àëèñü îò êîíòðîëüíîé
ãðóïïû (òàáë. 6).
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IQ range 
Exposed group in Pripyat town 

(n=108) 

Comparison group from 

Kiev city (n=73) 
χ

2 
p 

Full scale IQ 

<70 0 0 — — 

70–80 2 (1.8%) 0 1.37 >0.05 

81–90 1 (0.9%) 0 0.68 >0.05 

91–110 42 (38.9%) 18 (24.7%) 3.98 <0.05 

111–120 33 (30.6%) 19 (26%) 0.44 >0.05 

121–140 29 (26.9%) 36 (49.3%) 9.6 <0.01 

>140 1 (0.9%) 0 0.68 >0.05 

Verbal IQ 

<70 1 (0.9%) 0 0.68 >0.05 

70–80 3 (2.8%) 0 2.1 >0.05 

81–90 8 (7.4%) 3 (4.1%) 0.83 >0.05 

91–110 53 (49.1%) 17 (23.3%) 12.21 <0.001 

111–120 30 (27.8%) 25 (34.2%) 0.86 >0.05 

121–140 12 (11.1%) 28 (38.4%) 18.78 <0.001 

>140 1 (0.9%) 0 0.68 >0.05 

Performance IQ 

<70 0 0 — — 

70–80 1 (0.9%) 0 0.68 >0.05 

81–90 3 (2.8%) 0 2.1 >0.05 

91–110 30 (27.8%) 16 (21.9%) 0.79 >0.05 

111–120 26 (24.1%) 20 (27.4%) 0.25 >0.05 

121–140 42 (38.9%) 37 (50.7%) 2.46 >0.05 

>140 6 (5.5%) 0 4.19 <0.05 

IQ discrepancies IQp–IQv 

<–25 4 (3.7%) 0 2.76 >0.05 

–25– (–15) 2 (1.8%) 5 (6.9%) 2.93 >0.05 

–14–15 62 (57.4%) 55 (75.3%) 6.13 <0.01 

16–25 23 (21.4%) 9 (12.3%) 2.41 >0.05 

>25 17 (15.7%) 4 (5.5%) 4.47 <0.05 

TTAABBLLEE  66..  

INTELLIGENCE DISTRIBUTION IN CHILDREN WITHOUT MODERATE TO VERY SEVERE CONFOUNDING FACTORS

ÒÒÀÀÁÁËËÈÈÖÖÀÀ  66

ÐÀÑÏÐÅÄÅËÅÍÈÅ ÈÍÒÅËËÅÊÒÀ ÄÅÒÅÉ ÁÅÇ ÂÛÐÀÆÅÍÍÛÕ È ÒßÆÅËÛÕ ÎÒßÃÎÙÀÞÙÈÕ ÔÀÊÒÎÐÎÂ

It is obvious that the exposed children have clear-

ly lower verbal IQ: distribution starts earlier and

does not meet the distribution of the compare chil-

dren (figure 4).

Table 7 shows that verbal IQ of the exposed

cohort of children is significantly lower in com-

parison to the control group, especially of those

being exposed in the first gestation period. The

least differences are observed in children of the

gestation period 8-15 weeks.

Ñ î÷åâèäíîñòüþ òàêæå áûëî ïðîñëåæåíî, ÷òî â

îáëó÷åííîé ãðóïïå íèæå âåðáàëüíûé IQ: ðàñïðå-

äåëåíèå íà÷èíàåòñÿ ðàíüøå,â òî âðåìÿ êàê â êîí-

òðîëå ýòî íå íàáëþäàåòñÿ ( ðèñ. 4).

Â òàáëèöå 7 ïîêàçàíî,÷òî âåðáàëüíûé IQ â îáëó-

÷åííîé êîãîðòå çíà÷èòåëüíî íèæå, â ÷åì â ãðóïïå

ñðàâíåíèÿ,îñîáåííî ó îáëó÷åííûõ â ïåðâîì ãåñòà-

öèîííîì ïåðèîäå. Ìèíèìàëüíûå îòëè÷èÿ âûÿâëÿ-

þòñÿ ó äåòåé âî âòîðîì (8-15 íåäåëü) ãåñòàöèîííîì

ïåðèîäå.
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TTAABBLLEE  77

INTELEGENCE OF CHILDREN WITHOUT MODERATE TO VERY SEVERE CONFOUNDING FACTORS RELATED 

TO THE PERIODS OF CEREBROGENESIS AT 26.04.1986 (GESTATION PERIOD IN WEEKS)                                 
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ÐÀÑÏÐÅÄÅËÅÍÈÅ ÈÍÒÅËËÅÊÒÀ ÄÅÒÅÉ ÁÅÇ ÂÛÐÀÆÅÍÍÛÕ È ÒßÆÅËÛÕ ÎÒßÃÎÙÀÞÙÈÕ ÔÀÊÒÎÐÎÂ ÎÒÍÎÑÈÒÅËÜÍÎ ÏÅÐÈÎÄÎÂ

ÖÅÐÅÁÐÎÃÅÍÅÇÀ ÎÒ 26.04.1986 (ÃÅÑÒÀÖÈÎÍÍÛÉ ÏÅÐÈÎÄ Â ÍÅÄÅËßÕ) 

Index 

Exposed group from 

Pripyat (n=108) 

[M±SD] 

Comparison group from 

Kiev (n=73) [M±SD] 
t p 

0–7 weeks 

n 14 17   

Full scale 109.8±13.8 124.5±7.5 –3.8 <0.001 

Verbal IQ 102.8±14.1 121.4±10.7 –4.2 <0.001 

Performance IQ 115.4±13.9 123.5±12.6 –2.1 =0.048 

IQ discrepancies: IQp–IQv 12.6±12.1 2.1±12.6 2.4 =0.025 

8–15 weeks 

n 24 13   

Full scale 111.2±9.9 111.1±10.9 0.05 >0.05 

Verbal IQ 104.3±10.7 105.7±12 –0.35 >0.05 

Performance IQ 116.5±10.9 115.5±10 0.28 >0.05 

IQ discrepancies: IQp–IQv 12.1±11.9 9.8±10.3 0.61 >0.05 

16–25 weeks 

n 26 21   

Full scale 115.3±14.5 116.8±12.3 –0.4 >0.05 

Verbal IQ 108.7±14 115.2±15.4 –1.5 >0.05 

Performance IQ 120±16.4 117.4±9 –0.7 >0.05 

IQ discrepancies: IQp–IQv 11.3±15 2.2±11.8 2.3 =0.027 

26+ weeks 

n 44 22   

Full scale 113.4±14.1 120.1±8.6 –2.1 =0.04 

Verbal IQ 108.2±13.5 118±10.2 –2.99 =0.004 

Performance IQ 116.4±17.1 118±10.6 –0.4 >0.05 

IQ discrepancies: IQp–IQv 8.3±16.7 0.04±13.5 2 =0.049 

FFIIGGUURREE  44..  FRACTION OF EXPOSED AND COMPARE CHILDREN GROUP BELOW SPECIFIED IQ

ÐÐÈÈÑÑÓÓÍÍÎÎÊÊ  44.. ÓÄÅËÜÍÛÉ ÂÅÑ ÄÅÒÅÉ ÎÑÍÎÂÍÎÉ ÃÐÓÏÏÛ È ÃÐÓÏÏÛ ÑÐÀÂÍÅÍÈß 

Ñ IQ ÍÈÆÅ ÎÏÐÅÄÅËÅÍÍÎÃÎ ÇÍÀ×ÅÍÈß
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FFIIGGUURREE  55.. FRACTION OF EXPOSED AND CONTROL CHILDREN BELOW SPECIFIC IQ, 

DIFFERENTIATED BY VERBAL AND PERFORMANCE IQ

ÐÐÈÈÑÑÓÓÍÍÎÎÊÊ  55.. ÓÄÅËÜÍÛÉ ÂÅÑ ÄÅÒÅÉ ÎÑÍÎÂÍÎÉ ÃÐÓÏÏÛ È ÃÐÓÏÏÛ ÑÐÀÂÍÅÍÈß Ñ ÂÅÐÁÀËÜÍÛÌ È ÍÅÂÅÐÁÀËÜÍÛÌ IQ 

ÍÈÆÅ ÎÏÐÅÄÅËÅÍÍÎÃÎ ÇÍÀ×ÅÍÈß
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AVERAGE SCHOOL PERFORMANCE INDICES OF THE EXAMINED CHILDREN FROM BOTH GROUPS

ÒÒÀÀÁÁËËÈÈÖÖÀÀ  88

ÑÐÅÄÍÈÅ ÏÎÊÀÇÀÒÅËÈ ØÊÎËÜÍÎÉ ÓÑÏÅÂÀÅÌÎÑÒÈ ÎÁÑËÅÄÎÂÀÍÍÛÕ ÄÅÒÅÉ ÈÇ ÎÁÅÈÕ ÃÐÓÏÏ

Subject 

Exposed group from 

Pripyat  town 

(n=27) [M±SD] 

Comparison group from 

Kiev city (n=25) [M±SD] 
t P 

Algebra  6.3±2.1 6.5±1.9 –0.4 >0.05 

Geometry  6.3±2 6.3±1.7 0.007 >0.05 

Geography 7.8±1.6 8.1±1.6 –0.6 >0.05 

Physics  6.1±1.8 6.7±1.7 –1.3 >0.05 

Chemistry  6.5±2.2 6.5±2 –0.1 >0.05 

Information science  8.7±1.1 8.4±1.6 0.2 >0.05 

Language Ukrainian 6.6±1.8 7.4±1.8 –1.6 >0.05 

Literature Ukrainian  7.3±1.8 7.8±1.9 –1 >0.05 

Language Russian 8±1 7.3±2.1 0.6 >0.05 

Literature Russian  8.8±0.6 7.4±1.6 1.4 >0.05 

Language Foreign  7.5±1.8 7.3±1.9 0.4 >0.05 

Literature Foreign  6.9±2 7.2±2.2 –0.4 >0.05 

History of Ukraine  7.4±1.8 6.9±1.8 1 >0.05 

History of World 7.7±1.9 7.3±1.8 0.8 >0.05 

Law  7.4±1.8 7.7±2 –0.5 >0.05 

No differences concerning school performance of

children from both groups are revealed (table 8).

According to the Achenbach scale significant dif-

ferences in emotional and behavioral spheres of

the exposed children were revealed: somatic com-

plaints and internalization (withdrawn, somatic

complaints, and anxious/depression), and total

problem scores (table 9)

Øêîëüíàÿ óñïåâàåìîñòü äåòåé îáåèõ ãðóïï ñòàòè-

ñòè÷åñêè íå ðàçëè÷àëàñü (òàáë. 8).

Ïî øêàëå Àõåíáàõà âûÿâëåíû ñóùåñòâåííûå îòëè-

÷èÿ â ýìîöèîíàëüíîé è ïîâåäåí÷åñêîé ñôåðàõ â

ãðóïïå îáëó÷åííûõ äåòåé ïî ñëåäóþùèì íàðóøå-

íèÿì: áîëüøàÿ ñîìàòèçàöèÿ è èíòåðíàëèçàöèÿ (îò-

÷óæäåííîñòü, ñîìàòè÷åñêèå æàëîáû, òðåâîæ-

íîñòü/äåïðåññèÿ),îáùàÿ øêàëà ïðîáëåì (òàáë. 9).
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No significant differences in emotional and beha-

vioral disorders were revealed in groups due to

Rutter A(2) scale.

Mental health of mothers

There are no differences of verbal IQ of mothers in

both groups, assessed by vocabulary subtest of

WAIS. Thus,the deterioration of the verbal IQ of

the exposed children cannot be explained with the

influence of verbal IQ of their mothers.

Although,there is a natural tendency of the verbal

IQ of children in both groups to an increase with

increased verbal subtest of WAIS of their mothers.

Verbal IQ of mothers from Pripyat town did not

differ from verbal IQ of mothers of the control

group. Thus, the hypothesis that decreased intel-

ligence of the in utero exposed children results

Ïî øêàëå Ðàòòåðà íå âûÿâèëè ñòàòèñòè÷åñêèõ ðàç-

ëè÷èé â ãðóïïàõ â îòíîøåíèè ýìîöèîíàëüíûõ è

ïîâåäåí÷åñêèõ ðàññòðîéñòâ.

Ïñèõè÷åñêîå çäîðîâüå ìàòåðåé

Ñîãëàñíî âåðáàëüíîìó ñóáòåñòó WAIS, ðàçëè÷èé

âåðáàëüíîãî èíòåëëåêòà ó ìàòåðåé îáåèõ ãðóïï íå

âûÿâëåíî. Òàê,óõóäøåíèå âåðáàëüíîãî IQ ó îáëó-

÷åííûõ äåòåé íå çàâèñèò îò âåðáàëüíîãî èíòåëëåê-

òà èõ ìàòåðåé. Îäíàêî,ïðîñëåæèâàåòñÿ åñòåñòâåí-

íàÿ òåíäåíöèÿ ê ñîõðàíåíèþ çàâèñèìîñòè âåðáàëü-

íîãî IQ äåòåé îáåèõ ãðóïï ñ óðîâíåì âåðáàëüíî-

ãî èíòåëëåêòà èõ ìàòåðåé ïî ñóáòåñòó WAIS.

Âåðáàëüíûé èíòåëëåêò ìàòåðåé èç ãîðîäà Ïðèïÿòü

íå îòëè÷àëñÿ îò èíòåëëåêòà ìàòåðåé ãðóïïû ñðàâ-

íåíèÿ. Òàêèì îáðàçîì,ãèïîòåçà î ðîëè áîëåå íèç-

êîãî èíòåëëåêòà ìàòåðè êàê ïðè÷èíû ñíèæåíèÿ èí-

TTAABBLLEE  99  

EMOTIONAL AND BEHAVIOURAL DISORDERS AMONG CHILDREN IRRADIATED IN UTERO ACCORDING 

TO ACHENBACH TEST WITHOUT MODERATE TO VERY SEVERE CONFOUNDING FACTORS 
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ÝÌÎÖÈÎÍÀËÜÍÛÅ È ÏÎÂÅÄÅÍ×ÅÑÊÈÅ ÐÀÑÑÒÐÎÉÑÒÂÀ ÄÅÒÅÉ ÎÁËÓ×ÅÍÍÛÕ ÂÍÓÒÐÈÓÒÐÎÁÍÎ

ÁÅÇ ÂÛÐÀÆÅÍÍÛÕ È ÒßÆÅËÛÕ ÎÒßÃÎÙÀÞÙÈÕ ÔÀÊÒÎÐÎÂ ÏÎ ÒÅÑÒÓ ÀÕÅÍÁÀÕÀ

Scale 

Exposed group in 

Pripyat town (n=54) 

[T score, M±SD] 

Comparison group from 

Kiev  city (n=61) 

[T score, M±SD] 

t p 

The Child Behavior Checklist (CBCL) 

Competence scales 

Activities 52.3±3.7 51.5±5.1 0.9 >0.05 

Social 44.8±6.8 44.9±9 –0.1 >0.05 

School 47±7.6 47±6.3 0.05 >0.05 

Total competence score 50.5±7.3 51.2±10.3 –0.4 >0.05 

Syndrome scales 

Withdrawn  61.2±7.7 56.5±7.2 3.3 =0.001 

Somatic complaints  72.5±7.7 67.2±9.6 3.1 =0.002 

Anxious/depressed  61.4±7.5 58.4±7.8 2.1 =0.04 

Social problems  57.5±7.5 56.5±8 0.7 >0.05 

Thought problems  56.7±7.2 54.6±7.9 1.5 >0.05 

Attention problems  61±8.5 59.9±8.3 0.7 >0.05 

Delinquent behavior  54.8±5.6 53.2±4.6 1.6 >0.05 

Aggressive behavior  57.5±6.8 57.3±7.5 0.1 >0.05 

Internalizing  67.7±7.7 61.3±10.5 3.7 <0.001 

Externalizing  55.9±7.4 54.8±8.8 0.7 >0.05 

Total problem score  63.8±7.4 59.7±9.9 2.4 =0.02 

The Youth Self-Report (YSR) 

Syndrome scales 

Withdrawn  58.3±7 57.1±6.7 0.9 >0.05 

Somatic complaints  63.2±8.7 59.1±8.9 2.5 =0.01 

Anxious/depressed  59.3±6.9 57.6±6.9 1.3 >0.05 

Social problems  58.9±7.1 56±6.4 2.3 =0.02 

Thought problems  59.7±7.5 58.4±8.7 0.8 >0.05 

Attention problems  63.1±7.8 59.6±7.6 2.4 =0.02 

Delinquent behavior  57.6±5.9 55.8±6.5 1.6 >0.05 

Aggressive behavior  59.8±6.9 58.2±7 1.2 >0.05 

Internalizing  61.7±7.7 58±9.8 2.3 =0.02 

Externalizing  59.2±7 55.6±10 2.2 =0.03 

Total problem score  70.7±6.4 68.1±6.5 2.2 =0.03 
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from lower mother's intelligence is not confir-

med.

Mothers evacuated from Pripyat town have expe-

rienced much more real stress events:evacuation,

lack of information about relatives,migration,dif-

ficulties of medical care,social-economic difficul-

ties and others. Mental health of mothers from

the main group appeared to be much worse than

of those from the control group (table 10). The

most characteristic psychopathologic manifesta-

tions were PTSD, including alarm caused by

PTSD,somatophorm disorders,anxiety and insom-

nia,social dysfunction,depression,etc. As a who-

le, self-estimation of the exposed mothers' mental

health according to the GHQ-28 questionnaire

was significantly worse than in those of the con-

trol group.

òåëëåêòà âíóòðèóòðîáíî îáëó÷åííûõ äåòåé íå ïî-

ëó÷èëà ïîäòâåðæäåíèÿ.

Ìàòåðè, ýâàêóèðîâàííûå èç ãîðîäà Ïðèïÿòè, ïîä-

âåðãëèñü çíà÷èìî áîëåå âûðàæåííîìó âîçäåéñòâèþ

ðåàëüíûõ ñòðåññ-ôàêòîðîâ - ýâàêóàöèÿ,íåäîñòàòî÷-

íàÿ èíôîðìèðîâàííîñòü î ðîäíûõ è áëèçêèõ, ìè-

ãðàöèÿ,ïðîáëåìû ìåäèöèíñêîé ïîìîùè,ñîöèàëüíî-

ýêîíîìè÷åñêèå òðóäíîñòè è äð. Ïñèõè÷åñêîå çäîðî-

âüå ìàòåðåé â îñíîâíîé ãðóïïå îêàçàëîñü çíà÷èìî

õóæå,÷åì â ãðóïïå ñðàâíåíèÿ (òàáë.10). Íàèáîëåå

õàðàêòåðíûìè ïñèõîïàòîëîãè÷åñêèìè ïðîÿâëåíèÿ-

ìè áûëè PTSD,â òîì ÷èñëå âîçáóæäåíèå â ñâÿçè ñ

PTSD,ñîìàòîôîðìíûå ðàññòðîéñòâà, òðåâîãà è áåñ-

ñîííèöà,ñîöèàëüíàÿ äèñôóíêöèÿ, äåïðåññèÿ è äð.

Â öåëîì,ñàìîîöåíêà ïñèõè÷åñêîãî çäîðîâüÿ ïî âî-

ïðîñíèêó GHQ-28 ó ìàòåðåé èç ãîðîäà Ïðèïÿòè áû-

ëà çíà÷èìî õóæå,÷åì â êîíòðîëå.

According to ICD-10 prenatally exposed chil-

dren had much more diseases of the nervous sys-

tem,mental and behavioural disorders than the

children of the comparison group (table 11).

Îäíîâðåìåííî, ñîãëàñíî ÌÊÁ-10, ó ïðåíàòàëüíî

îáëó÷åííûõ äåòåé âûÿâëåíî áîëüøå çàáîëåâàíèé

íåðâíîé ñèñòåìû, ïñèõè÷åñêèõ è ïîâåäåí÷åñêèõ

ðàññòðîéñòâ,÷åì â ãðóïïå ñðàâíåíèÿ (òàáë. 11).

TTAABBLLEE  1100

MOTHERS' MENTAL HEALTH

ÒÒÀÀÁÁËËÈÈÖÖÀÀ  1100

ÏÑÈÕÈ×ÅÑÊÎÅ ÇÄÎÐÎÂÜÅ ÌÀÒÅÐÅÉ

Scale 

Exposed group in 

Pripyat  town 

[M±SD] 

Comparison group 

from Kiev city [M±SD] 
t p 

Zung Self-Rating Depression Scale 

(SDS)  

n=112 

54.6±10.8 

n=74 

47.7±12.7 

4 <0.001 

Impact of Events Scale (PTSD)  n=124 

19.7±10.6 

n=71 

12.5±10 

4.6 <0.001 

Irritability, Depression, Anxiety 

Scale (IDA)  

n=112 

4.8±2.7 

n=69 

3.8±2.8 

2.3 =0.02 

GHQ-28A (somatoform disorders)  n=134 

10±4.6 

n=80 

7.3±3.9 

4.3 <0.001 

GHQ-28B (anxiety/ insomnia)  n=134 

8±5.1 

n=80 

5.5±4.3 

3.7 <0.001 

GHQ-28C (social dysfunction)  n=134 

8.5±3.2 

n=80 

7.6±3.1 

2.1 =0.04 

GHQ-28D (severe depression)  n=134 

4.3±4.2 

n=80 

2.9±3.2 

2.5 =0.01 

GHQ-28  

(by Likert: 0–1–2–3)  

n=134 

30.6±14.1 

n=80 

23.2±10.9 

4 <0.001 

GHQ-28  

(case-no case: 0–0–1–1)  

n=134 

8.3±6.9 

n=80 

5.1±5.1 

3.6 <0.001 
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TTAABBLLEE  1111

DISEASES OF NERVOUS SYSTEM (G) AND MENTAL AND BEHAVIOURAL DISORDERS (F) ACCORDING TO THE ICD-10 IN CHILDREN

WITHOUT MODERATE TO VERY SEVERE CONFOUNDING FACTORS

ÒÒÀÀÁÁËËÈÈÖÖÀÀ  1111

ÁÎËÅÇÍÈ ÍÅÐÂÍÎÉ ÑÈÑÒÅÌÛ (G) È ÏÑÈÕÈ×ÅÑÊÈÅ È ÏÎÂÅÄÅÍ×ÅÑÊÈÅ ÐÀÑÑÒÐÎÉÑÒÂÀ (F) ÏÎ ÌÊÁ-10 Ó ÄÅÒÅÉ ÁÅÇ ÂÛÐÀÆÅÍÍÛÕ È

ÒßÆÅËÛÕ ÎÒßÃÎÙÀÞÙÈÕ ÔÀÊÒÎÐÎÂ

Disease or disorder 
Exposed children 

(n=121) 

Control 

children (n=77) 
χ

2 
p 

Diseases of Nervous System 

Neurologically healthy 73 (60.3%) 66 (85.7%) 14.5 <0.001 

Epilepsy (G40) ( mutual suspicion ) 9 (7.4%) 1 (1.3%) 3.7 <0.05 

Migraine (G43) 3 (2.5%) 0 1.9 >0.05 

Other headache syndromes (G44)  31 (25.6%) 10 (13%) 4.6 <0.05 

Sleep disorders (G47)  4 (3.3%) 0 2.6 >0.05 

Other disorders of autonomous nervous system 

(G90)  

3 (2.5%) 0 1.9 >0.05 

Neurological co morbidity  2 (1.6%) 0 1.3 >0.05 

Mental and Behavioral Disorder 

Mentally healthy 19 (15.7%) 45 (58.4%) 39.3 <0.001 

Organic mental disorders (F06 & F07) 20 (16.5%) 3 (3.9%) 7.3 <0.01 

Neurotic, stress-related and somatoform disorders 

(F40–F48) 

56 (46.3%) 20 (26%) 8.2 <0.01 

Non-organic sleep disorders (F51) 6 (4.9%) 3 (3.9%) 0.12 >0.05 

Mental retardation (F70) 1 (0.8%) 0 0.64 >0.05 

Disorders of psychological development (F80–

F89) 

9 (7.4%) 0 6 <0.05 

Childhood behavioral and emotional disorders 

(F90–F98) 

31 (25.6%) 9 (11.7%) 5.7 <0.05 

Mental co morbidity  21 (17.2%) 3 (3.9%) 8 <0.01 

 

Correlations  with exposure doses.

There is no dependence of the IQ deterioration and

mental health disorders of the in utero exposed

children with radiation dose (Table 12).

Êîððåëÿöèè ñ äîçàìè îáëó÷åíèÿ.

Íå âûÿâëåíà çàâèñèìîñòü ìåæäó ñíèæåíèåì IQ è

ïñèõè÷åñêèìè íàðóøåíèÿìè ó îáëó÷åííûõ in

utero äåòåé è äîçîé îáëó÷åíèÿ (Òàáë.12).

The power of correlation between the intelligence

discrepancy >25 with fetal radiation doses by the

model of ICRPPublication-88 (figure 6) is increas-

ing with increasing discrepancy. At pIQ-vIQ>27

(n=11), correlation with a fetal dose r=0.78;

p<0.004; at pIQ-vIQ>29 (n=9),correlation with a

fetal dose r=0.93; p<0.001 and correlation with the

in utero thyroid dose is r=0.75; p<0.02 (n=9).

Êîððåëÿöèîííàÿ ñâÿçü äèñãàðìîíè÷íîñòè èíòåë-

ëåêòà >25 ïóíêòîâ ñ ôåòàëüíîé äîçîé ïî ìîäåëè

ÌÊÐÇ Ïóáëèêàöèÿ-88 (ðèñ. 6) âîçðàñòàåò ñ óâåëè-

÷åíèåì äèñãàðìîíèè: ïðè pIQ-vIQ>27 (n=11) êîð-

ðåëÿöèÿ ñ ôåòàëüíîé äîçîé r=0,78; ð<0,004; ïðè

pIQ- vIQ>29 (n=9) êîððåëÿöèÿ ñ ôåòàëüíîé äîçîé

r=0,93; ð<0,001 è êîððåëÿöèÿ ñ äîçîé íà ùèòîâèä-

íóþ æåëåçó in utero r=0,75; p<0,02 (n=9).

TTAABBLLEE  1122

CORRELATIONS BETWEEN IQ AND PRENATAL DOSE OF THE EXPOSED GROUP

ÒÒÀÀÁÁËËÈÈÖÖÀÀ  1122

ÊÎÐÐÅËßÖÈÈ ÌÅÆÄÓ IQ È ÏÐÅÍÀÒÀËÜÍÎÉ ÄÎÇÎÉ Â ÃÐÓÏÏÅ ÎÁËÓ×ÅÍÍÛÕ

Variable IQ vIQ pIQ pIQ—vIQ 

Dose in utero on brain r = 0.06 ð>0.05 
r  =0.13 

ð>0.05 

r = –0.01 

p>0.05 
r = –0.15 ð>0.05 

Dose in utero on embryo and fetus r = 0.11 ð>0.05 
r = 0.15 

ð>0.05 

r = 0.05 

p>0.05 
r = –0.09 P>0.05 

Dose in utero on thyroid r = 0.11 ð>0.05 
r = 0.14 

ð>0.05 

r = 0.06 

p>0.05 
r = –0.06 ð>0.05 
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FFIIGGUURREE  66.. IQ DISCREPENCY DEPENDENCE (> 25 POINTS) ON DOSE ON EMBRYO 

AND FETUS (PUBLICATION ICRP 88) 

ÐÐÈÈÑÑÓÓÍÍÎÎÊÊ  66.. ÇÀÂÈÑÈÌÎÑÒÜ ÄÈÑÃÀÐÌÎÍÈ×ÍÎÑÒÈ IQ (>25 ÏÓÍÊÒÎÂ) 

ÎÒ ÄÎÇÛ ÍÀ ÝÌÁÐÈÎÍ È ÏËÎÄ  (ÏÓÁËÈÊÀÖÈß ÌÊÐÇ 88)

IQ discrepancies = 23.4 + 0.14 * Dose on the embryo and fetus

Correlation: r = 0.53; p=0.018

Dose on the embryo and fetus, mSv
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 d
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Regression

95% confid.

Òhere is no correlation with dose observed âelow

the discrepancy of 25.

CONCLUSIONS

1. Doses in utero on embryo, fetus, brain, and on

thyroid of the exposed children group from Pripy-

at town are significantly higher than in the com-

parison children group from Kiev city. The fetal

dose (M±SD) in the exposed group is 65.4±33.9

mSv and in the control group 1.2±0.3 mSv; equi-

valent brain doses in utero were 19.2±11.3mSv vs

0.8±0.2 mSv and equivalent thyroid doses in ute-

ro 760.4±631.8.1 mSv vs. 44.5±43.3 mSv corres-

pondingly. The 20 children from Pripyat town

(13.2%) obtained an exposure dose in utero >100

mSv - the threshold for medical abortion due to

prenatal irradiation (ICRPPublication-84,2000).

Especially high are the doses on the fetal thyroid.

There are 52 children from Pripyat (33.8%) with

thyroid doses in utero >1 Sv.

2. Significant Intelligence Quotient differences

were revealed in exposed children: lower full-sca-

le IQ (p<0.001) and lower verbal IQ (p<0.001),

while performance IQ was defined being insignifi-

cant (p>0.05). Higher IQ discrepancies exposed

children owing to verbal IQ deterioration were

significant (p<0.001).

3. Due to Achenbach test results, children of

main group certainly more emotional and beha-

Êîððåëÿöèÿ ñ äîçîé íå ïðîñëåæèâàåòñÿ ïðè

äèñãàðìîíè÷íîñòè èíòåëëåêòà ìåíåå 25.

ÂÛÂÎÄÛ

1. Äîçû in utero íà ýìáðèîí,ïëîä,ìîçã è íà ùèòîâèä-

íóþ æåëåçó ó äåòåé îáëó÷åííîé ãðóïïû èç ãîðîäà Ïðè-

ïÿòü çíà÷èòåëüíî âûøå,÷åì ó äåòåé ãðóïïû ñðàâíåíèÿ

èç ãîðîäà Êèåâà. Äîçû íà ïëîä (M±SD) â îáëó÷åííîé

ãðóïïå ñîñòàâëÿþò 65.4±33.9 mSv,à â ãðóïïå êîíòðîëÿ

- 1.2±0.3mSv; ýêâèâàëåíòíàÿ äîçà íà ìîçã ïëîäà ñî-

ñòàâèëà 19.2±11.3 mSv â îñíîâíîé ãðóïïå è 0.8±0.2

mSv â êîíòðîëå è ýêâèâàëåíòíàÿ äîçà ùèòîâèäíîé

æåëåçû ïëîäà ðàâíÿëàñü 760.4±631.8.1 mSv â îñíîâ-

íîé ãðóïïå è 44.5±43.3mSv â êîíòðîëå ñîîòâåòñòâåí-

íî. Ó 20 äåòåé èç ã. Ïðèïÿòè (13,2%) äîçà âíóòðèó-

òðîáíîãî îáëó÷åíèÿ ñîñòàâëÿëà >100 mSv - ïîðîã äëÿ

ìåäèöèíñêîãî ïðåðûâàíèÿ áåðåìåííîñòè ïîñëå îáëó÷å-

íèÿ (ÌÊÐÇ Ïóáëèêàöèÿ,84,2000). Îñîáåííî áîëüøè-

ìè áûëè äîçû íà ùèòîâèäíóþ æåëåçó ïëîäà. Ó 52 ðå-

áåíêà èç ã. Ïðèïÿòè (33,8%) äîçà îáëó÷åíèÿ ùèòîâèä-

íîé æåëåçû ïëîäà in utero >1 Sv.

2. Êîýôôèöèåíò èíòåëëåêòà îáëó÷åííûõ äåòåé çíà-

÷èòåëüíî îòëè÷àëñÿ îò êîíòðîëÿ: íèæå ïîëíàÿ øêà-

ëà èíòåëëåêòà (IQ) (ð<0,001),íèæå âåðáàëüíûé IQ

(ð<0,001), â òî âðåìÿ êàê íåâåðáàëüíûé èíòåëëåêò

íå îòëè÷àëñÿ (ð>0,05). Âûñîêî çíà÷èìîé (ð<0,001)

ÿâëÿåòñÿ äèñãàðìîíè÷íîñòü èíòåëëåêòà îáëó÷åííûõ

äåòåé çà ñ÷åò ñíèæåíèÿ âåðáàëüíîãî IQ.

3. Ïî ðåçóëüòàòàì âîïðîñíèêà Àõåíáàõà, äåòè

îñíîâíîé ãðóïïû îòëè÷àëèñü áîëåå âûðàæåííûìè
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vioral disorders by following categories: more so-

matization (p<0.01), internalization (p<0.01),

and withdrawn (p=0.01). They also had more so-

matic complaints (p<0.01).

4. Children exposed to ionizing radiation in pre-

natal period were diagnosed with much more

(p<0.001) diseases of nervous system (G) accor-

ding to the ICD-10: paroxysmal states (G40)

(p<0.05), migraine (G43) (p<0.05), other hea-

dache syndromes (G44) (p<0.05), autonomous

nervous system disorders (G90) (p<0.05).

5. In general mental health of prenatally exposed

children was worse (p<0.001) than of the control.

We revealed the following mental and behavioral

disorders (F) according to the ICD-10: organic

mental disorders (F06&F07) (p<0.01), neurotic

stress-related and somatoform disorders (F40-F48)

(p<0.01),disorders of psychological development

(F80-F89) (p<0.05), childhood behavioral and

emotional disorders (F90-98) (p<0.05).

6. According to WAIS vocabulary subtest there

were revealed no significant differences in intellec-

tual level of mothers from both groups. Therefo-

re,we excluded direct dependence of intelligence

level of a child upon intelligence level of a moth-

er. However, there is a correlation between

mothers' verbal intelligence level and children's in-

telligence level. Mothers of children evacuated

from Pripyat town experienced in much more

(p<0.001) real stress events (evacuation, lack of

information about relatives, migration, difficulties

of medical care,social-economic problems,etc.).

7. Mental health problems of mothers of children

evacuated from Pripyat appeared to be much mo-

re pronounced than of those from the comparison

group: depression (p<0.001),PTSD(p<0.001),so-

matoform disorders (p<0.001), anxiety/insomnia

(p<0.001),social dysfunction (p<0.04),severe de-

pression (p<0.01).

8. We have revealed no direct correlations of the

registered effects with exposure doses in utero. It

could be because of the small sample size that did

not allow conclusions. Nevertheless, dose depen-

dences are traced in cases,when IQ discrepancies

of prenatally irradiated children exceed 25 points.

9. Therefore,it is obvious that mental health and

intellectual development of the children exposed

in utero are under the influence of a complexity

of factors: intellectual development and mental

health of their mothers, stress events related to

the accident at the Chernobyl NPP,usual risk fac-

tors and within limits prenatal irradiation of fe-

tus.

10.This study should be continued as follows:

- enlarging of the cohort size; 

- further identification and formation of cohorts

ýìîöèîíàëüíûìè è ïîâåäåí÷åñêèìè íàðóøåíèÿìè:

áîëüøåé ñîìàòèçàöèåé (ð<0,01), èíòåðíàëèçàöèåé

(ð<0,01),îò÷óæäåííîñòüþ (ð=0,01),à òàêæå èìåëè

áîëüøå ñîìàòè÷åñêèõ æàëîá (ð<0,01).

4. Â ãðóïïå ïðåíàòàëüíî îáëó÷åííûõ äåòåé áûëî

äèàãíîñòèðîâàíî (ïî ÌÊÁ-10) çíà÷èòåëüíî áîëüøå

áîëåçíåé íåðâíîé ñèñòåìû (G),÷åì â êîíòðîëå: ïà-

ðîêñèçìàëüíûå ñîñòîÿíèÿ (G40) (ð<0,05),ìèãðåíü

(G43) (ð<0,05), äðóãèå ñèíäðîìû ãîëîâíîé áîëè

(G44) (ð<0,05), ðàññòðîéñòâà âåãåòàòèâíîé íåð-

âíîé ñèñòåìû (G90) (ð<0,05).

5. Ïñèõè÷åñêîå çäîðîâüå ïðåíàòàëüíî îáëó÷åííûõ

äåòåé â öåëîì áûëî õóæå (p<0,001),÷åì â êîíòðî-

ëå. Áûëè âûÿâëåíû ñëåäóþùèå ïñèõè÷åñêèå è ïî-

âåäåí÷åñêèå ðàññòðîéñòâà (F): îðãàíè÷åñêèå ïñèõè-

÷åñêèå ðàññòðîéñòâà (F06&F07) (p<0,01),íåâðîòè-

÷åñêèå, ñâÿçàííûå ñî ñòðåññîì è ñîìàòîôîðìíûå

ðàññòðîéñòâà (F40-48) (p<0,01), ðàññòðîéñòâà

ïñèõîëîãè÷åñêîãî ðàçâèòèÿ (F80-89) (p<0,05),äåò-

ñêèå ïîâåäåí÷åñêèå è ýìîöèîíàëüíûå ðàññòðîéñòâà

(F90-98) (p<0,05).

6. Ïî ñëîâàðíîìó ñóáòåñòó WAIS çíà÷èòåëüíûõ îòëè-

÷èé â óðîâíÿõ èíòåëëåêòà ìàòåðåé îáåèõ ãðóïï íå âû-

ÿâëåíî,÷òî äàëî îñíîâàíèÿ èñêëþ÷èòü ïðÿìóþ çàâè-

ñèìîñòü óðîâíÿ èíòåëëåêòà ðåáåíêà îò óðîâíÿ èíòåë-

ëåêòà ìàòåðè. Îäíàêî ìåæäó óðîâíåì âåðáàëüíîãî

èíòåëëåêòà ìàòåðè è óðîâíåì èíòåëëåêòà ðåáåíêà ïðî-

ñëåæèâàåòñÿ çàâèñèìîñòü. Ìàòåðè äåòåé,ýâàêóèðîâàí-

íûõ èç Ïðèïÿòè,ïîäâåðãëèñü çíà÷èìî áîëåå âûðàæåí-

íîìó (ð<0,001) âîçäåéñòâèþ ðåàëüíûõ ñòðåññ-ôàêòî-

ðîâ (ýâàêóàöèÿ,íåäîñòàòî÷íàÿ èíôîðìèðîâàííîñòü î

ðîäíûõ è áëèçêèõ, òðóäíîñòè ìåäèöèíñêîé ïîìîùè,

ñîöèàëüíî-ýêîíîìè÷åñêèå ïðîáëåìû è äð.).

7. Çàðåãèñòðèðîâàíî çíà÷èòåëüíî áîëüøå íàðóøå-

íèé ïñèõè÷åñêîãî çäîðîâüÿ ó ìàòåðåé, ýâàêóèðîâàí-

íûõ èç ã. Ïðèïÿòè,÷åì ó ìàòåðåé èç ãðóïïû ñðàâíå-

íèÿ,à èìåííî: äåïðåññèé (ð<0,001),PTSD(ð<0,001),

ñîìàòîôîðìíûõ ðàññòðîéñòâ (ð<0,001), òðåâîæíî-

ñòè/áåññîííèöû (ð<0,001),ñîöèàëüíîé äèñôóíêöèè

(ð<0,04),òÿæåëîé äåïðåññèè (ð<0,01).

8.Íå îáíàðóæåíà ïðÿìàÿ çàâèñèìîñòü çàðåãèñòðè-

ðîâàííûõ èçìåíåíèé èíòåëëåêòà îò ïðåíàòàëüíûõ

äîç îáëó÷åíèÿ. Âîçìîæíî,ýòî îáúÿñíÿåòñÿ ìàëûì

êîëè÷åñòâîì èññëåäóåìûõ. Òåì íå ìåíåå,â ñëó÷àÿõ

ñ äèñãàðìîíè÷íîñòüþ èíòåëëåêòà áîëåå 25 ïóíê-

òîâ êîððåëÿöèÿ ñ äîçîé ïðîñëåæèâàåòñÿ.

9.Òàêèì îáðàçîì,î÷åâèäíî,÷òî íà ïñèõè÷åñêîå çäîðî-

âüå è èíòåëëåêòóàëüíîå ðàçâèòèå âíóòðèóòðîáíî îáëó-

÷åííûõ äåòåé îêàçûâàåò âëèÿíèå êîìïëåêñ ôàêòîðîâ:

èíòåëëåêòóàëüíîå ðàçâèòèå è ïñèõè÷åñêîå çäîðîâüå

ìàòåðåé: ñòðåññ ñîáûòèÿ ñâÿçàííûå ñ àâàðèåé íà ×åð-

íîáûëüñêîé ÀÝÑ,òðàäèöèîííûå ôàêòîðû ðèñêà,è, â

îïðåäåëåííîé ñòåïåíè ôàêòîð âíóòðèóòðîáíîãî

îáëó÷åíèÿ ïëîäà

10. Ýòî èññëåäîâàíèå ñëåäóåò ïðîäîëæàòü â ñëå-

äóþùèõ íàïðàâëåíèÿõ:
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