MPOIIECCOB XapaKTCPU3YIOTCS TSDKEIIBIM TCUCHHEM U HE-
OmaronpusTHbIM HcxomoM. J[3J1 sBisieTcs quarHocThue-
cKo mpoOeMoid it MPo()eCCHOHANBHBIX TIEIHATPOB U
MYJIbMOHOJIOTOB. B Ka)k/IoM OT/IeNIbHOM ciTydae, ¢ [elbio
BBIOOpA MTPABUIIBHOMN TAKTHKH JICUCHUS] HCOOXOIUMO TIIa-
TebHOE MpoBeacHUe MU GepeHIMaTbHON THArHOCTUKA

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSBLI6()

C NPUMEHEHHEM MHOTOCTOPOHHHMX METOAOB 00CIeI0Ba-
HUS, MCKJIIOYEHHE HamOoJiee YacThIX IMaTOJOTHH, TaKuxX
KaKk MH(EKIMOHHbIE 3a00JeBaHMs JIETKUX (ITHEBMOHUS,
TyOepKyJe3), CTPYKTYPHbIC aHOMAJIMHU JbIXaTeNbHbIX My-
Tei, IMMYHOAC(MUIIMTHBIE COCTOSIHHUSI, BPOXK/ICHHBIE aHO-
MaJIMH CepAla, MyKOBULUIO3.

M9boydy

Roa@gol 0b@gabEoEogmo ©asgoEgds - geobogyg®o dgdmbgggol @gdmbliG®omgds

4. do@ododg, Pan. bo3bosbodyg, 6. s©sd0s,d. mmys, 8. dgmgeTody

'omdoeolols Lobgandfogm 9b039@Lodgd ol bmaswo 3geosd®ools gomgoes;
20bgm@mygol dowsmo Lsdgwoiobm @g9dbmenmaongdol Lagbogg@bodgdm jeobogs;
Smdogobols bobgendfogm bsdgwoEobm 960390Lo@dgd o, boJs®mggem

‘dHmdol Jobobls FodImowygbos dogdgms obisg-
‘do goan@gols 0bBg@lEoEoygmo ©ssgo@gdols swo-
A998 LHowosdo godmgengbs, domo LFm@o mosy-
bolBodgods, I3g@boemmdols God@ogol Hsdmysgmo-
bg0s o dgegase bogm@abaols boby@damogmdols,
bodolbol aogdxmdgligds.

o2 H3ol 06GIALEHOEO Y OSFIRISIMS Xy YB-
‘do gOmosbpgds 200-bg dgBo IFg039 ©o JOmbogq-
0 o5g500gd> Sbmgdbomo s FodMM3MMED0G @S-

3OO0 3o gdgdom.  domo  ©ospbmlEomgds
Oogmos s 390  bgdbegds  @9b@y9bmenmao-
@O0 dmbs3gdgdol Logyydggaby. Gmgos dsmo

3oMbggs  Fogo@gols doJBgdogmo osgowgdgdol-
3ob, 3oblsggmdgdom 36g3dmbogdols ©s Gydgm-

390mboligsb, Mo bdodoe aobsdo®mdgol s@sl-
Foé d3906s@mdsls, ssgowgdols 3Gmymglomgdsls
©> Logogmogmm godmbsgoals.

b@o@osdo Fo@mdmwagbognos genmobogydo ‘dgd-
0nbgggs, @mdaol sbogrobo Jmbps @mo@g@o@y®-
5>do 5Olgo Yo osxbmliGogy®o s wssgogdols
dodmgol  3M0dgmoydgdol  bogydggenbg. LEe-
B0s5do PgAo@mY@oe asbbogygmos Lhgswolbgs

3520604900 g3egggool gegpgdol bogiydgge-
by hodmygo@modgdygmo  osgogdol  doMomswo

sdoboliosmgdgemo 5bodbgbymo, gamobogy®o ©o
©oogabmb@ogyg®o  g@oGgdoydgdo.  Fo®dmeyg-
bogros oogowgbols d3g@Mbosamdbols Lbgoswalibgs
L Jgds.

PRESENCE OF PRENATAL MATERNAL STRESS INCREASES THE RISK
OF THE DEVELOPMENT OF ADHD SYMPTOMS IN YOUNG CHILDREN

'Kacharava T., 'Nemsadze K., 2Inasaridze K.

'David Tvildiani Medical University, Laboratory of Behavior and Cognitive Functions,
Iv. Beritashvili Center of Experimental Biomedicine, Thilisi, Georgia

Attention deficit hyperactivity disorder (ADHD) is a
common neurodevelopmental disorder, with a prevalence
of around 7.2% in children [1]. ADHD is characterized by
symptoms of inattention, hyperactivity and impulsivity,
and is associated with psychosocial impairment, poor ac-
ademic functioning and psychiatric problems in children
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and adolescents [2]. Twin studies have shown that ADHD
is highly heritable, but 10-40% of the variance in liability
is explained by environmental influences [3]. In addition,
the heritability estimate may include unknown amounts of
environmental influences due to gene-environment inter-
action, and it is important to identify environmental risk
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factors for ADHD, as these factors may represent targets
for prevention.

Prenatal influences have received increasing attention
as potential causes of ADHD [4], mainly due to the hy-
pothesis that prenatal exposures predispose individuals
to disorders such as ADHD through fetal programming.
Fetal programming refers to a process where factors in
the intrauterine environment are hypothesized to influ-
ence the normal development of the fetus. Prenatal expo-
sures, such as maternal stress, might permanently influ-
ence the structure, physiology and metabolism, causing
long-lasting changes that might predispose individuals to
later disorders [5].

The mechanism by which maternal stress causes devel-
opmental problems in offspring is still unclear, but several
hypotheses exist.

Different stressors, such as adverse life events, have
been used to measure prenatal and early childhood expo-
sure to stress. In a pioneer study from some researchers
showed that aggregated psychosocial adversity was asso-
ciated with an increased risk of childhood mental disor-
ders [6], which has later been supported by several more
recent studies [7,8]. However, in this study, we focus on
exposures during the prenatal period in order to explore
the fetal programming hypothesis. There are several stud-
ies showing an association between stressful life events
during pregnancy and offspring ADHD [9-12]. However,
two studies did not find any statistically significant as-
sociations between adverse life events during pregnancy
and offspring ADHD [13,14].

It is important to consider the mother’s subjective ex-
perience of adverse life events as the same event might
be perceived as very stressful for one individual, and not
stressful for another. If prenatal stress has a program-
ming effect on the fetus, the effect may be stronger if the
mother perceived the event as stressful. The mother’s
perception of the events has only been considered in five
previous studies in relation to offspring ADHD symptoms
[10,12,14-16]. One of them [10] found that prenatal ex-
posure to high levels of stress was consistently associated
with high levels of hyperactivity symptoms in 10,184
children followed from age 7 to 16. And other [12] found
that severe stress during pregnancy was associated with
higher odds of having elevated levels of ADHD symptoms
among offspring boys (OR: 2.41, 95% CI: 1.03-5.66) but
not girls (OR: 1.33, 95% CI: 0.47-3.83), based on 1,765
four-year-old children.

We aimed to clarify if prenatal exposure to adverse life
events within the family is associated with the risk of
developing ADHD symptoms in childhood, and if such
an association remains when adjusting for familial con-
founding (genetic and environmental).

Material and methods. The samples included 200
children , 100 controls and 100 cases. Study participants
were selected through target selection. The data had been
collected in “Academician K. Nemsadze Pediatric Clinic
:Globalmed” where National Center For disease and Pub-
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lic Health control of Georgia carried out subcomponent
of the state program “ early detection of diseases and
screening” (01/03/2016 to 31/12/2016) . The goal of this
study was to prevent, early diagnose and the elaboration
of moderate and mild mental development in children of 1
to 6. Identification/screening of beneficiaries was carried
out by the neurologist and neuropsychologist.

For the study group there were the following inclusion
criteria:

e The diagnosis of proved attention deficit and hyperac-
tivity syndrome.

¢ Informed consent of parents

For the control group there were the following inclusion
criteria:

e Healthy children without neuropsychological disorders
¢ Informed consent of parents

We also excluded children with a history of Tourette syn-
drome, pervasive developmental disorder, psychosis or
any medical condition interfering with their capacity to
participate in the program.

For the mothers of both groups in order to study preg-
nancy course retrospectively we used the following exclu-
sion criteria: medical risk-factors, such as acute and chronic
diseases, especially gestational diabetes, familial case of fat
metabolism disorder, arterial hypertension, hyperthireosis;
first pregnancy after the age of 40; gestosis; existence of
fetal development defects; psychiatric disorders. Exclusion
criteria were checked during the first structural interview by
neurologist and neuropsychologists.

In both groups we used a specially developed modified
questionnaire including the questions about the pregnancy
course, medications taken, the nature of nutrition, passive
smoking, tobacco and alcohol use, demographic, econom-
ic and psycho-social status of the family, educational level
and professional activity during pregnancy, also delivery
type, infant weight and heigh at birth, feeding duration.

In addition to this we took into consideration daily events
they could experience during pregnancy, difficulties at work/
college, financial problems, divorce, split with partner, prob-
lems with family members, friends, relatives, neighbors, se-
rious disease or self-injury or someone close people, serious
accident, fire or robbery; or loss of someone close.

Through this questionnaire we investigated the effect of
cumulative exposure separately for life events considered
as dependent (problems at work or school; financial prob-
lems; divorce, separation, or end of a relationship; prob-
lems with family, friends or neighbors) and independent
(serious illness or injury; someone close seriously ill or
injured; serious accident, fire or robbery; or loss of some-
one close), based on categorizations used in previous
studies [17-19]. All dependent events were given a value
of 0 (not having experiencedthe event) or 1 (experienced
the event), which were summarized into a three-level cat-
egorical variable, with levels 0, 1, and >2 events. A vari-
able measuring cumulative exposure to independent life
events was created in a similar manner, with levels 0, 1,
and >2 events.
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We diagnosed attention deficiency hyperactivity syn-
dromes in children based on the criteria determined by
DSM-IV-R-is (ICD 10) using of which we evaluated the
tendencies of hyperactivity, impulsivity and inattention in
the children of age of 1 to 6. If the evaluation met 6 or
more criteria the existence of deficient functioning sus-
pected. The above mentioned approached is used in previ-
ous studies as well. The diagnosis was based on a clinical
evaluation with the family, observation of the child and a
clinical interview of the parents that used the Diagnostic
Interview Schedule for Children Version IV (DISC-IV),

Then we diagnosed the beneficiaries participating in
state program according to ICD 10, the control group-
healthy contingent was granted diagnosis Z03-Encoun-
ter for medical observation for suspected diseases and
conditions ruled out, while the study group, which was
diagnosed with ADHD, was categorized into 3 groups:
F90.0Attention-deficit hyperactivity disorder, predomi-
nantly inattentive type, F90.1 Attention-deficit hyperac-
tivity disorder, predominantly hyperactive typeF90.2-
Attention-deficit hyperactivity disorder, combined type.

The data were processed via different methods of de-
scriptive and inferential statistics using SPSS statistics
23.0. The proper distribution of the data was checked
by using Kolmogrov-Smirnov and Shapiro-Vilki tests,
Means within the group were compared via t criterion
for independent selection. Intergroup comparisons for
independent selection were evaluated via nonparametric
Mann—Whitney U test and Kruskal-Wallis and Jonck-
heere-Terpstra tests. Intragroup comparisons were evalu-
ated viaChi-square tests and Fisher exact test. In order to
determine the depth of correlation we used Cramer’s V. In
order to study linear relationship between interval variables
in general population and between groups we used Pearson’s
correlation coefficient. And to study monotonic relationship
between interval variables we used Spearman Rank coeffi-
cient. In order to determine linear relationship between some
variables we used linear regression model. While to check
their value we used well-known F test and t test.

Results and discussion. Cases based on diagnosis were
distributed as follows: Z03 (Z03- Encounter for medical
observation for suspected diseases and conditions ruled
out) - 100%, F90.0 (Attention-deficit hyperactivity dis-
order, predominantly inattentive type) — 53%, F90.1
(Attention-deficit hyperactivity disorder, predominantly
hyperactive type) — 9% and F90.2 (Attention-deficit hy-
peractivity disorder, combined type) — 38% (Fig. 1).

Diagnose

PR 53.0% 70

60.0%

38.0%
40.0%

20.0% 9.0%
e

0.0%

F90.0 F90.1 F90.2 03

Fig. 1. Diagnose
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Child’s age in neuropsychological assessment and diag-
nosing: control group [M]£[SD]:2.88+1.33; study group:
[M]£[SD]:3.50+1.21 years.

Mothers age at the time of childbirth:control group
[M]+[SD]:28.02+5.30;studygroup: [M]+[SD]:26.39+5.15

Mothers’ education: control group 15% secondary ed-
ucation, 85% - higher education, study group: 29% had
secondary education, 73% had higher education.

Mothers family status at the time of pregnancy: con-
trol group - 95% were married, 5% were divorced,
study group - 90% were married, 10% were divorced.
Parity: control group - I pregnancy 44%, 11 33%, 111 and
more 23%, study group - I preganancy 56%, 11 27%, 111
and more 17%. Delivery sequence: control group - I
delivery 51%, 11 38%, III and more 11%. Study group
- I preganancy 62%, 11 29%, I1I and more 9% (Fig. 2).

medication use during pregnancy

Fig. 2. Medicines taken during pregnancy

Tobacco and alcohol consumption/passive smoking
during pregnancy is equal in both groups 14%: control
group — only 2 was consuming. Family economic status:
control group - 3% was low, 90% middle, 7% high sta-
tus, study group: 11% was low 83% - middle, 6% high.
Ninety-eight percent in both groups the pregnancy was
wanted. 1% was unwanted. For study group mothers 70%
pregnancy was planned,30% was unplanned. For study
grup 89% pregnancy was planned,11% was unplanned.

health problems during pregnancy

| B!

L|

Fig. 3. Health problems in pregnancy

The frequency of professional activity of mothers dur-
ing pregnancy was almost identical for both groups: 65%
were working, 35% were unemployed. The distributions
of children according to the sex: in control group - 40
girls, 59 - boys, in study group - 33 girls and 67 boys.
The weight at birth: control group [M]£[SD]: 3281+558
g; study group: [M]£[SD]:3315+500 g. The length of the
baby at birth: control group - [M]+[SD] 49.96+3.78 cm,
study group - [M]£[SD] 50.14+2.83 cm.
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Delivery week: control group [M]+[SD]:38+2.061
week, study group :[M]£[SD]:38+1.15 week. In 42% of
control group cesarean section was performed, 58% deliv-
ery was physiological. In 51% of the study group cesarean
section was performed, 49% delivery was physiological.
The problems at the birth of the child for both groups was
identical: 5%asphyxia, 1% was premature, 3% prolonged
Jaundice. The duration of breastfeeding: control group
-[M]£[SD]:7.368+8.126 months. Breastfeeding was not
performed in 25%, in study group -[M]+[SD]:5.69+6.3
months. Breastfeeding was not performed in 26%.

Degree of stress: in 81% of the control group no stress
was revealed, in 8% stress was moderate, and in 11% se-
vere stress. In 46% of the cases no stress was revealed, in
33% stress was moderate, and in 21% severe stress was
revealed. Stress factors-live events distribution in depen-
dent and independent factors according to groups: 11% of
the control group was dependent, whilst 8% was indepen-
dent, 33% of the study group was dependent, whilst 21%
was independent.

The difference between the following variables: by
95% significance, mother’s age at the birth of child is
more in control group mothers ([M]£[SD]:28.02+5.31
years compared with study group mothers,
([M]£[SD]:26.3945.15 years.

Control ~ group  mothers were  breastfeeding
[M]£[SD]:7.36+8.12 months for longer compared with

study group mothers, [M]£[SD]:5.69+ 6.26 years. Al-
though according to independent sample test, statistically
significant difference was not revealed since this differ-
ence was proved by only 10% level of importance.

According to independent test samples, statistically
significant difference was revealed between children ages
on diagnosing. In particular, t(193.385)=-4.054, p<.001,
control group [M]£[SD]:2.72+1.443 year,study group
—[M]+[SD]:3.49+1.235 year. Study group children are
older than control group ones.

Using nonparametric Mann Whitney U Test the same
tendency was revealed except for breastfeeding, p<.001.

The interrelationship between categorical reliable was
checked by Kruskal-Wallis Test. Thus, by p=0.001 value
level, it is statistically important the correlation between
diagnosis and child’s age, at the time of diagnostics
x?>=16.677, df =3, p=.001.also the correlation between
diagnosis and maternal age. At the time of child’s birth.
x?=16.017, df =3, p=.001. also, no statistically important
relationship between the mentioned indices and stress
level is proved. As in one case p=.065, whilst in another
case p=.752

The qualitative division of stress caused differences
also between thevariablesof birth weight and breastfeed-
ing duration. In particular, as the degree of stress increas-
es, the weight of child’s weight and the duration of breast-
feeding decreases.

stress factor during pregnancy

Intoxication (with drugs, food)

In the ninth month of pregnancy, the dog was frightened
Forced leaving the job (spouse

Family conflict

Earthquake

I 18

m 3
- 3

- 4

.. 56

10 20 30 40 50 60 70 80 90 100

Fig. 4. Stress factors in pregnancy

% Divorce with spouse
Death of a relative
Danger of fetal death at 5 months gestation
car accident
Addicted husband
Mo stress factor during pregnancy
Forced leaving the job (spouse
First child iliness
Family conflict
o Divorce with spouse
§ Death of a relative
Convulsions of the first child at 28 weeks gestational age
A second twin died in the womb
Mo stress factor during pregnancy
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Table. Relationship between stress degree, body weight and duration of breastfeeding

Stress degree Birth Weight in g[M] Duration of breastfeeding in month [M]
None stress 3353 7.0
Moderate stress 3265 6.01
Severe stress 3121 5.0

Using nonparametric independent sample Jonckhee-
re-Terpstra Test statisticaly significant correlation was
proved between stress degree and child’s low birth
weight, p=0.053.

In cases, by using the same test, statisticaly significant
correlation was found between birth weight and stress de-
gree, also between birh length and stress degree p=0.049
and duration of breastfeeding p-0.047.

By using Cramer V test we could not reveal important
associations between socio-demographic variables and
developed diagnosis. Although statistically significant
correlation was established among planned/unplanned
pregnancy x? = 11.075, df=1, p =.001 Cramer’s V=.235;
stress factor identification (existence/non-existence) x> =
26.426, df=1, p =.001Cramer’s V=364 (which confirms
the strength of their correlation>0.25; stress degreex®
=28.015,df=2, p=.001Cramer’s V=.374; life events (inde-
pendent events prevail) x* = 26.473, df=2, p=.001, Cra-
mer’s V=364 and existed diagnosis.

Correlated analysis was performed using Pearson’s
correlation coefficient and Spearman’s rank correlation
coefficient. For general population, using Pearson’s co-
efficient, statistically significant linear correlation was
established: mother’s age positively correlates with preg-
nancy sequence at the time of diagnostics of a childp<.001,
also significantly correlates child’s birth weight p<.05.
Birth weight significantly correlates with pregnancy se-
quence p< .05, birth length and birth week p<.001. Birth
week positively correlates birth weight and birth length
p< .001.Using nonparametric, correlation test, Spear-
man’s rank correlation coefficient, and the same tendency
was revealed, here we encounter monotonic relation, no
linear. Using this test we observed statistically signifi-
cant relationship between family status during pregnancy
(married/divorced) and the identification of stress factor
(existence/non-existence) for general population and not
separate was observed between existence of stress as a
factor and already existed diagnoses x?=26.426, df=1,
p=001 Cramer’s V=364 (which proves the strength of
their connection V>0.25). Stress factor playsan impor-
tant role in the development/non-development of the syn-
drome. But it does not give us any significant information
which type of syndrome will be developed:F90.0 , F90.1,
F90.2: x*>=2.660, df =2, p=258 Cramer’s V=.163.We also
studied whether there was a statistically significant rela-
tionship between diagnoses (F90.0, F90.1 da F90.2) and
stress degree which was not proved using Chi-square. As
regards the study of the relationship of stress factors (de-
pendent./independent, where independent factors prevail
independent factors) with the given diagnoses using chi-
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square test, no statistically significant relationship was
determined x*=.061,df=1,p=1.000 Cramer’s V=.029.
We also studied the relationship between stress degree
(moderate/severe) and life events (dependent/indepen-
dent) .we revealed that moderate degree of stress is
determined dependent reasons. Severe stress is deter-
mined by independent stress factors. this relationship is
statistical significant and strong x*=41.028 , df=, p=001
Cramer’s V=.750.

In order to study the impact of newborn infant length
and diagnoses on birth weight we used regression analy-
ses. As a dependent variable newborn length and diagno-
ses were used, besides, we built up the models for weight
and length for separate groups.

According to the gained result in both models birth
weight is significantly correlated with birth weight and
diagnosis. In one case the coefficient of determination
R2is 0.417.

In order to determine the reliability of obtained result
we used multifactorial dispersion analysis ANOVA
method. This method revealed that the difference be-
tween mean values of dependent and constant variables
was not statistically significant F=114.779 p<0.001.
in both cases the model is statistically significant. For
birth length B=-116t(199)=-6553 p=0.001. as the model
is one-factor the variable of the model is statistically
significant using t test.

In order to study the impact of newborn length and
maternal stress on newbornweight , we still used regres-
sion analysis. AS an independent variable we considered
newborn weight, as dependent variables we considered
newborn length and prenatal stress as an actual variable.
According to the obtained result newborn weight is sig-
nificantly related to newborn length and prenatal stress,
that is the model is statistically significant, determination
coefficient is R2 = 0.546. As regards the variables, new-
born length is statistically significant by even 1% value
level,while stress identification actual variable by 10%
value.In order to study the impact of newborn length and
stress degree on newborn weight, we still used regres-
sion model. As a dependent variables we used newborn
length and stress degree. By the obtained result, newborn
weight is significantly correlated with newborn length
and prenatal stress degree R2 = 0.547..In order to deter-
mine the significance of regression analyses we still used
ANOVA method. Which revealed statistically significant
correlation between mean values of dependent and con-
stant variables. F=78.812 p<.001. For the length at birth
3=114,.971t(199)=-15.011 p=0.001. For moderate stress
3=-73.810 t(199)=--1.144 p=0.001. For severe stress =
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- 127.510 t(199)=-1.787 p=0.001.Consequently these fac-
tors are interrelated and their interaction effect is high.

In order to determine the correlation between stress and
diagnose we used the simplest logistic regression, where
we consider stress existence/nonexistence as a dependent
variable. By using this model the correlation between
them is statistically significant p=.001. In case of stress
the ratio of the development of the syndrome and under-
development of it increases by 5 fold odds Ratio=5. We
also determined the relative risk of the development of
attention deficiency and hyperactivity syndrome in case
of stress existence and non-existence. Which revealed
that the risk of the development of stress in the children
of stress experienced mothers for our study population in
2 fold higher than the risk of the children of stress free
mothers RR =2.042

The focus of this study was on investigating the as-
sociation between prenatal maternal stress and child
ADHD symptoms in early childhood (1 to 6 years) in
the offspring. The main objectives were to examine
whether prenatal stress exposure is associated with
higher levels of child ADHD symptoms, and whether
the strength of the association differs according to the
timing of the stress exposure. This study is unique in
that the associations were investigated controlling for
a wide array of covariates, in Georgia among the stud-
ies related to ADHD. Besides, we studied the impact of
some specific life events.

Based on the results pained by us, prenatal maternal
stress was significantly associated with higher levels
of ADHD symptoms in the offspring. The associations
were significant for stress during pregnancy overall and
no for each pregnancy trimester separately or accord-
ing to its degree (mild, moderate,severe). No interac-
tion effects regarding child sex were found for the other
trimesters nor for pregnancy overall. The results are in
line with my hypothesis and consistent with the findings
of the majority of previous studies [11,15,21,22,24,25].
Also, it is very important that stress degree during preg-
nancy is closely related to the weight and length of the
baby at birth as well as the duration of breastfeeding. In
particular, along with the increase in stress degree , ba-
by’s birth weight, length and duration of breastfeeding
decrease. The findings from the current study expand
the results concerning toddlers and preschoolers, show-
ing significant associations between prenatal stress ex-
posure and higher levels of ADHD symptoms in early
childhood, in children aged one to five. This is an im-
portant finding, as early intervention has been found
the most effective in preventing ADHD [26,27]. As re-
gards the identification of stress factors, dependent life
events are more heritable than independent life events
[28], and thereby also more likely influenced by the
individual’s personality traits or genetic predisposition
to ADHD. In this study, associations between adverse
life events in the family during pregnancy and ADHD
symptoms in offspring seemed to be stronger for de-
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pendent events (such as financial problems and separa-
tion/divorce), and weaker for independent events (e.g.
bereavement and injury/ illness in someone close),
indicating the presence of genetic confounding. Some
limitations should be kept in mind when interpreting
the results from this study. Self-selection due to low
participation could have introduced bias. Selection into
the cohort has been shown to influence prevalence es-
timates for several pregnancy- related exposures and
outcomes, but not the association between these ex-
posures and outcomes [29]. A recent Norwegian study
found that families with lower socioeconomic position
more frequently experience negative life events [30].
Since, early childhood exposure to financial difficulties
has been associated with ADHD even after adjusting
for familial factors [31], future studies are needed to
investigate associations with adverse life events spe-
cificallyamong families with lower socioeconomic
position to assess the generalizability of our findings.
Due to the young age of study participants, and in order
to increase statistical power, we relied on parent-rated
ADHD symptoms instead of clinical diagnoses. How-
ever, several studies have suggested that ADHD can be
viewed as a dimensional scale of symptoms [32,33].
This resulted in a smaller sample for this study, but is
unlikely to influence the association between prenatal
exposure to life events and ADHD symptoms.

However, parental assessment of problem behavior is
a practical option for large preschool samples, and par-
ents are familiar with behavior across time and a range of
contexts. Hence, it is less assumed that it can have an im-
pact on the associations between prenatal exposition and
ADHD symptoms of life events.

The study conducted by us did not include information
on the mothers’ subjective experience of the stressors.
There is some evidence that objective measures of stress
are better than subjective measures at predicting later
child outcome [34].

The findings suggest that intervention that seeks to min-
imize the number of stressors that a woman experiences
during pregnancy could have an effect to reduce the risk
of the offspring developing ADHD-like behaviors. These
results lay the foundations for future research using epi-
genetic, cross-fostering, and gene—environment interac-
tion designs to identify the causal processes underlying
these associations.

Conclusion. The findings suggest that the prenatal stage
of a child’s life seems to be very important in terms of his
or her development and support the hypothesis that pre-
natal stress causes offspring ADHD through a program-
ming effect and future research should focus on exploring
other prenatal influences that might be causally related to
ADHD.

Consequently it is extremely important to take care of
and support pregnant women because this may decrease
their child’s chance of developing ADHD and other
symptomatology.
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SUMMARY

PRESENCE OF PRENATAL MATERNAL STRESS
INCREASES THE RISK OF THE DEVELOPMENT
OF ADHD SYMPTOMS IN YOUNG CHILDREN

!Kacharava T., 'Nemsadze K., Inasaridze K.

'David Tvildiani Medical University; *Laboratory of Be-
havior and Cognitive Functions, Iv. Beritashvili Center of
Experimental Biomedicine, Tbilisi, Georgia

Aims - to identify association between maternal stress
during pregnancy and the developemnt of the attention
deficiency hyperactivity syndrom in young children

© GMN

We conducted a case-control study sequentially recruit-
ing 200 children from the “Early detection of disease and
screening” State Program, from them 100 children with
ADHD diagnose, and 100 subjects, as a control group,
without Disruptive Behavior Disorder (DBD), aged be-
tween 1 and 6 years. The children were diagnosed with
ADHD according to the DSM-IV-R and a clinical inter-
view of the parents that used the Diagnostic Interview
Schedule for Children Version IV (DISC-IV). We inves-
tigated the effect of cumulative exposure separately for
life events considered as dependent and independent.The
mother’s stress level was scored from 1 to 5 on the DSM-
IIT and DSM-III-R axis IV scales, according to the highest
level of stress experienced during the pregnancy.

The presence of stress factor plays an important role in
the development of ADHD syndrome, but does not play
a statistically significant role in which type of syndrome
develops: F90.0, F90.1, F90.2: p=.258. A statistically sig-
nificant relationship between ADHD diagnosis and stress
degree was not confirmed at p=.503. Our data revealed
that moderate-grade stress is caused by dependent causes,
severe stress by independent causes, this association is
statistically significant(p=.001 Cramer’s V=.750). A sta-
tistically significant negative association was also found
between the presence of prenatal stress and the length
and weight of the baby at birth. For our study population,
the risk of developing the syndrome in children of stress-
relieved mothers was 2 times higher than in children of
non-stressed mothers RR =2.042.

These findings show that there is an association between
maternal stress during pregnancy and ADHD symptoms
in offspring and support the hypothesis that prenatal stress
causes offspring ADHD through a programming effect
and future research should focus on exploring other pre-
natal factors that might be causally related to ADHD.

Keywords: fetal programming, attention deficit hyper-
activity disorder (ADHD), prenatal stress.

PE3IOME

IPEHATAJIBHBIM MATEPMHCKHUM CTPECC
VBEJIUYUBAET PUCK PA3BUTHUS CHUMIITO-
MOB CHHJIPOMA JIEOUIIUTA BHUMAHUS U
THNEPAKTUBHOCTHU Y JIETEW PAHHEI'O BO3-
PACTA

"Kauapasa T.A., 'Hemcanze K.II., *"Uuacapunze K.X.

'Meouyuncxuii  ynusepcumem  Jlasuoa — Teunouanu,
2[{enmp sxcnepumenmanvrou ouomeouyunst um. HMs. Be-
pumaweunu, Jlabopamopusi nogedenuss U KOSHUMUBHbIX
Qyuryui, Tounucu, I'pysus

enp ucciaeqoBaHUSA - ONPEICIUTH CBA3b MEXKIY
MaTepUHCKUM CTPECCOM BO BpeMs OEpEeMEHHOCTH U
pa3BUTHEM CHUHJpOMa JepULMTa BHUMAHUS U TUIIEP-
aKTUBHOCTH y JAeTell paHHero Bo3pacTa. IIpoBeneHo
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HCCIIEAOBAHNE CIy4ai-KOHTPOJb, B KOTOPOE MOCIEA0-
BaresibHO BKItoueHb! 200 neTelt B Bo3pacte oT 1 710 6 et
u3 ['ocynapcTteenHoil nporpammel «PaHHee BbISBICHUE
3a0osieBaHUN W CKpUHUHTY, U3 HUX 100 nereit ¢ nua-
THO30M CHHJpOMA Ae(UIIMNTa BHUMAHUS U THIIEPAKTHB-
Hoctu (CIIBI") 1 100 B kauecTBe KOHTPOJIBHOI TPYMNIIBI
0e3 jecTpyKTHBHBIX paccTpoiictB moBeaenus (II1P).
Jersm nocraBnen nuaruno3 CABIT B cooTBeTcTBUU C
JInarHOCTHYECKUM M CTaTHCTHYECKHUM PYKOBOACTBOM
o ncuxuueckuM pacctpoiictam (DSM-IV-R) u knu-
HHYECKUM ONpPOCOM PpOAMUTENEH C HCIOJIb30BAaHUEM
I'paduka AMarHOCTHYECKUX WHTEPBBIO JUIs IeTEH Bep-
cun 1V (DISC-1V). Uccnenoan s3pdexT KyMyasTHB-
HOM AKCIO3MIIMK Ha OTJENbHbIC KU3HECHHBIE COOBITHS,
3aBUCHMBIC U HE3aBHCHUMBIEC. YPOBEHb CTpecca MaTepu
oneruBaics ot 1 go 5 6amnos no mkaisam DSM-III u
DSM-III-R ocu IV B cOOTBETCTBUM C CAMBIM BBICOKHUM
YPOBHEM cTpecca, IEePEeKUTOT0 BO BpeMs OEpeMEeHHO-
CTH.

BoisiBieHo, 4To Hanmuuue QakTopa cTpecca Urpaet
3HAYMMYI0 poiib B pasButuu cunapoma CJIBI, onnako
CTATUCTUYECKH 3HAYMMOTO BIIMSHMS Ha THUI CHUHIPO-

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSBLI6()

Mma (F90.0, F90.1, F90.2) ne ycranosneno (p=0,258).
CTaTUCTUYECKHA 3HAYMMas CBS3b MCXKIAY AUarHo3om
CIBT u cremeHbplo cTpecca TakXe He MOATBEPXKIcHA
(p=0,503). IlomyueHHBIE CTATUCTUYECKU 3HAUYUMBIC
JaHHBIE TIOKa3aJM, YTO CTPECC YMEPEHHOH CTerneHu
BbI3BaH 3aBUCUMbBIMH TpUYNHAMU, TSHKENBIN cTpeccC
- He3zaBucuMbiMH npuunHamu (p=0,001, V Kpawme-
pa=0,750). CrarucTuyecku 3HauuMmasi OTpHUIATEIbHAs
CBsA3b BbBIABJIICHA MEXKAY HaJIWYUEM TMIPCHATAJIbHOTO
cTpecca ¥ pOCTOM U BecoM pedeHKa mpu poxaeHuu. B
uccieayeMo MONyJsIUUU PUCK Pa3BUTUS CHUHIpOMA Y
JeTel MaTepei, MOABEPTIINXCs CTpeccy, ObLI B 2 pasa
BBIIIIC, YeM Yy JeTel marepeit 6e3 crpecca (RR=2,042).

[lTonyueHHble B pe3ysibTaTe UCCIEAOBAaHUS JaHHbIC
YKa3bIBalOT HA HAMYME CBSI3M MEXIY CTPECCOM y Ma-
TepHu BO BpeMs OepemeHHocTH U cumnrtomamu C/IBI y
MOTOMCTBA U MOATBEPKAAIOT TrMNIOTEZY, UTO IpCeHATAJIb-
HeIil cTpecc Be3biBacT CJIBI 3a cuer addekra mpo-
rpaMMHUPOBaHMsI. ABTOPBI CUHMTAIOT LEICCOOOPA3HBIM
NPOBEACHHUE HMCCIENOBaHUI B OyaylieM MO M3Y4YCHHIO
JPYTHUX NpeHaTaIbHBIX (aKTOPOB, NPUYMHHO CBSI3aH-
Heix ¢ CJIBT.
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IMPACT OF MICROBIOME COMPOSITION ON QUALITY
OF LIFE IN HEMODIALYSIS PATIENTS

Shamanadze A., Tchokhonelidze 1., Kandashvili T., Khutsishvili L.

Tbilisi State Medical University, Georgia

Chronic Kidney Disease (CKD) represents a great chal-
lenge for the whole world. Worldwide, approximately
242/1,000000 patients with CKD (The global estimated
prevalence is 13.4% (11.7-15.1%) and the number of pa-
tients with kidney failure is expected to increase [1;2]. Dur-
ing the last years, the share of dialysis programs in health
financing has increased from 6% to 12% especially, in devel-
oped countries and still proceeds to grow [3]. According to
the official data 0f 2021, 2670 people, 716 out of the million-
population received Kidney Replacement Therapy (KRT) in
Georgia, with an average age of 58.4. The lack of a cadaver
kidney transplant program in Georgia increases the vintage
of the patients on dialysis. Long-term dialysis therapy often
results in an increased risk of systemic inflammation.

Chronic inflammation in the CKD population can have
a serious impact on patients’ quality of life (QoL) [4-6].
Markedly altered intestinal flora plays an important role
in the increased production of gut-derived uremic toxins
such as indoxyl sulfate and p-cresol sulfate, promoting
pro-inflammatory responses [7,8]. Systemic inflammation
increases with the progression of CKD. Despite appro-
priate treatment with KRT, systemic inflammation may
dramatically change the psychological, social, economic
prosperity of hemodialysis (HD) patients [9]. Thus, in-
testinal microbiome disturbances may lead to serious
changes in HD patients’ QoL. The potential benefit from
modulating the “healthy” colonic colonization may be-
come improvement of QoL of this population.

The aim of our study was the assessment of QoL of the
HD patients before and after therapy with refined probiot-
ics. The Missoula-VITAS Quality of Life Index (MVQO-
LI) was used for this purpose. The MVQOLI evaluates 5
dimensions of patients’ QoL: symptoms, function, inter-
personal, well-being, and transcendence [10]. The ques-
tionnaire is specifically designed to assess the patients’
personal experience in each of these dimensions. It is
important to mention that factors that influence QoL in
patients with kidney failure receive little attention
© GMN

Material and methods. In this cohort-prospective
study we included 272 patients on maintenance hemodi-
alysis from a single-center loaded with 300 regular HD
patients. All patients were on the same regime range of
12h per week with a mean single pool of Kt/V 1.55 [in-
terquartile range IQR 1,45-1.65]. The median age of the
patients was 54 [IQR, 44-68], sex distribution 160 men
(57%) and 112 women (43%), and a dialysis vintage 3
years [IQR 3-7]. The study was designed as a two-step
approach: the first step aimed the assessment of overall
QoL of the HD patients and selection of those with gas-
trointestinal complaints — forming of the “GI group”; the
second step included the fecal investigation and probiotic
treatment of the patients from the “GI group” followed by
reassessment of QoL by the end of the treatment. Initially,
we used two questionnaires: the first - the Missoula-VI-
TAS Quality of Life Index-15 (MVQOLI-15) translated
into Georgian; the second - related to gastroenterologi-
cal complaints. The purpose of the questionnaire was to
reveal the number of patients with gastrointestinal com-
plaints, and the severity of these symptoms. The second
step of the study focused on the effect of probiotics on
the quality of life of HD patients. HD patients were eli-
gible to participate in the study if none of the following
conditions were met: HD duration <3 months, active in-
flammatory diseases, bleedings and other chronic gas-
trointestinal diseases, viral hepatitis, severe mental and
oncological diseases in past medical history. We have
selected 33 patients for the “GI group” with mean age of
30 (IQR 18-65) and sex following distribution - 17 fe-
males and 16 males. Each patient has been studied under
an individual schedule, the same scheme, for 12 weeks.
We have studied intestinal flora, quality of life, and gas-
trointestinal complaints before and after treatment. Also,
7 HD patients were recruited as the control group with no
gastrointestinal problems. All participants were informed
about the research purposes. The patients included in the
study have signed informed consent.
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