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Summary. There is impossible to give clear recommendations on the trajecltory of the further development
of a premalure baby for a practical doctor. Despiie the rich accumulated experience of the risks of developmental
disorders in premature infants, the search for its predictors is continuing.

The aim was to assess the developmental evaluation of preterm infants during early childhood and predict of
disability. Materials and methods. The data of 172 childven werve processed. Perinatal period, electroencephalographic
pallerns and developmental assessment by KID-RCDI-2000 was performed. Muliivariate stalistical logistic
regression analysis was used (o determine the prediciors of disability in young children. Results. Predictive fuctors
of disability (from 3§ clinical and instrumental characteristics) were following: bronchopulmonary dysplasia,
electroencephalographic’s patterns as delta- and teta-rhythm, and developmental delay by developmental scale
tll 12 month corrected age. Conclusion. The tool for predicting the development delay and disability in children
born premalurely was established by mulliple logistic regressions. The basis predictors are clinical, instrumental
(standard EEG), and developmental scale results. This allows of a practicing docior to focus on the development of
the child and to apply of children with developmental delays (o early intervention or rehabilitative services.
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Introduction

Premature infants are at increased risk of health
problems and disability, and many studies conducted
on the definition of development and quality of life of
these children at the population level at different ages
[1, 2, 3, 4]. Early age of any child is characterized
by a completely unique processes that occur in the
acquisition of many child psychomotor skills: a
combination of determination and verticalization and
stability, the formation of abstract thinking (search
for hidden objects), associations (comparison of
animal object painted with a book), game activities
and social contact (a reflection of the relationship
of the child with adults "friend or foe") and so on
due to the high neuroplasticity of brain |5, 6, 7|.
The developmental changes of the brain hamper
prediction of cerebral palsy at early age [8].

Aim

The purpose of this study was to assess the
developmental evaluation of preterm infants during early
childhood and predict of disability. The aim was realized
through searching answers to the following hypotheses:

(1) There is significant relationship between
standard FEG, premature age for disability prognosis

(2) There is significant relationship between
results of developmental scale KID-RCDI-2000,
premature age for disability prognosis.

Material and methods

Study design

Observational cohort study included two stages: a
prospective study on young children who were born
prematurely during early childhood and retrospective
division into groups depending on the functional
deficit leads to disability (Figure 1).
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Fig.1. Scheme of prospective observation
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Participants

The criteria for study inclusion in: 1) 172 children who were
bomn prematurely in the Kharkiv region in the period 2012-
2015; 2)gestational age of 22 weeks (o 37 weeks incomplete;
under the age of 36 months; informed consent of the parents.

Exclusion criteria were 1) surgery: 2) hereditary

discascs; 3) congenital malformations; 4) coma in the carly
nconatal period; 5) the refusal of parents to participate
in the study; 6)"loss" of rescarch during the obscrvation
period due to changes in habitat.

The characteristics of the participants arc presented in
Table 1.

Table 1

Participants characteristics (N = 172)

Characteristics | N (%)
Sex
Male [ 81 (47)
Gestational age

34-37 weeks 28 (16.2)
32-34 weeks 41 (23.8)

28-32 weeks 81 (47)
22-27 weeks 22 (12.7)

Ponderal Index (PI)
PI* < 2.32 | 76 (44.1)
Mechanical Ventilation (MV)

Invasive MV over than 7 days 86 (50)

Bronchopulmanary displasia 249 (13.9)
Intravenricular hemorrhage Il - IV degree by Papile
LA ot [o] | oePyTEp 41(23.8)
Periventricukar leukomlacia 53 (30.8)
Disability

Severe ophtalmopathy 18 (10.4)

Cerebral palsy 38 (22)
Cerebral palsy, ophtalmopathy, defness 18 (10.4)

For testing of the hypotheses the [ollowing
mcthods were uscd:

(1) Estimation of body weight (kg) and growth
(cm). In order to determine whether the growth and
development of body weight for gestational age
children who were born with different gestational
age determined Ponderal Index™® = (weight, g * 100)
/ (height3, cm) [10].

(2) Analysis ol the main domains (cognitive, motor,
specch and language, social-cmotional, adaptive)
mcasured on a scale KID-RCDI-2000, dcveloped
by H. Ayrton (USA) in the Russian version [11].
Questionnaire determined the behavior of children by
216 points in the (ollowing arcas: social (40 points);
sell (40 points); gross motor skills (30 points); [ine
motor skills (30 points); expressive language (41
points); impressive language (40 points). Within cach
domain order of questions was accidental. The level
ol development was determined by the recommended
techniquc points " age normal scorc”, "age limit slight
delay", "age limit delay", are presented in tables and
on the lincar scale ol devclopment by which cach
domain deflined linc ol the child's age, category
"normal development”, "slight delay", "delay".

(3) To asscss the funclional status of brain on
EEG (DXKC.941319.001-02P clecirocncephalogram
(Ukraine, 2012)) by the standard method. Power and
coherence spectra estimated in the range of dcella
(0.5-3 1lz), theta (4-8 II2), alpha (8-13 1Iz) and beta
(13-30 Hz) rhythm. The time constant was 0.3 sec,

wrile spced standard - 30 mm / sce [12].
(4) Uscd an corrccied age (CA) in young children
born premature [13].

Data analysis

For statistical analysis using statistical soltware
packages "Excel for Windows", "Statistica 7.0. [or
Windows", "SPSS 16.0 for Windows". Multivariate
statistical analysis ol muliiple stepwise regression
removing insignificant variables [rom the regression
modcl was performed ol multiple stepwisc regression
removing insignilicant variables [rom the regression
modcl and calculating the cocllicicnt of concordance
for cach cquation. As a binary dependcent variable (y)
was selected out ol early childhood: positive in case
ol disability (y =1), ncgative (y =0) in its abscnce. To
predict the probability calculated referring the child
to a particular group. The 38 clinical, anamnestic
and instrumental characleristics were attractled.
Statistical signilicancc ol the results (the likelihood
that the baby will be classified on the basis of
which is cvaluated to a specilic group supcrvision)
cstimated by Wald statistics, which represents the
ratio of the square corresponding coefficient to ils
standard crror.

Results

The result of the [first step regression analysis was
a group o[ [actors (predictors) that arc most associated
with the development of disability (Table 2).
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Table 2
Results of the first step of multiple logistic regression
Predictors
(Constant - 0, 811) Code B p
df =1
Gestational age <32 weeks c2 3,722 0,054
Body weight <1500 g c3 0,656 0,418
Ponderal Index <2.3 c4 22,498 0,095
Apgar Score, 5 min <7 c5 11,545 0,001
Mechanical Ventilation c6 11.627 0,001
Retinopathy c7 2,275 0,131
Bronchopulmonary displasia c8 9,973 0,002
Periventricular leukomalacia c9 7,334 0,007
0 - rhythm c 10 48,682 0,000
0 - rhythm c 11 43,189 0,000
a - rhythm c12 5,102 0,024
f — rhythm c13 0,073 0,788
Diffuse EEG changes c 14 16,761 0,000
Local slowing rate of EEG c15 18,918 0,000
Motor developmental delay c 16 13,826 0,000
Delay of weight gain in CA 2 months c17 3,370 0,066
Delay of growth in CA 12 months c 18 0,471 0,493
Delay weight gain in CA 24 months c19 2,530 0,112
Delay growth in CA 24 months ¢ 20 3,998 0,046
Delay growth in CA 24 months c 21 1,391 0,237
% delta - rate over 28 c 22 0,142 0,706
% alfa - rhythm least 22 c 23 4,898 0,027
Slight lagging of cognitive development c 24 10,087 0,001
Delay of cognitive development c 25 30,962 0,000
Delay of large motor skills c 26 10,087 0,001
Slight lagging of fine motor development c 27 11,596 0,001
Delay of fine motor development c 28 14,045 0,000
Slight lagging of expressive language development c 29 11,596 0,001
Delay of expressive language development c 30 10,830 0,001
Slight lagging of impressive language development c 31 4,898 0,027
Delay of impressive language development c 32 3,792 0,052
Slight lagging of socio-emotional development c 33 4,898 0,027
Delay of socio-emotional development c 34 9,367 0,002
Slight lagging of adaptive development c 35 30,962 0,000
Delay of adaptive development c 36 7,334 0,007
Deafness c 37 2,351 0,125
Violations of vision c 38 9,973 0,002
The analysis found that the proportion predictors motor skills at 12 months corrected age) (2)
did not demonstrate power relations and degree value, (This equation provided the concordance rate -
sufficient to take account of significant factors in the 98%, y2 =108, 5, (N =169) (p <0,001))
development of disability. Predictors of sufficient and / or
power relations led to the next, the second step of Z (Disability) = - 3.414 — (3.274 * Delay of gross
a logistic regression model, to the achievement of motor skills in 12 months corrected age) — (2.879 *
a high percentage of concordance. The 23 steps of Slight lagging of fine motor skills development in 12
removing each predictor were completed; the three months corrected age) — (4.263 * Delay of adaptive
final equations were built: developmental in 12 months corrected age) (3)
7. (Disability) — 200.759+ (52.056 * Availability BPD) (This equation provided the concordance rate -
+(-5.558 * theta — rhythm on standard EEG) + (32.657 * 84%, ¥2 = 64,2, (N =69) (p <0,001)).
Delay of gross motor skills in CA 12 months) (1) Predictive model (1) has shown that the most
(This equation provided the concordance rate - statistically selectedamong disparate and 38 characters
97%, 2 =99. 76, (N =171) (p <0,001)); for calculation of the probability of disability at an
and / or early age is one clinical indication (presence BPD),
7. (Disability) = -239.758 + (14,235 * delta- instrumental sign of (theta - rhythm on EEG) and
rhythm on standard EEG) + (-9.533 * delta-rthythm on symptoms assessment using the ol development scale.
standard EEG) + (136.601 * Slight lagging of gross Tt the child does not has BPD (model (2)) and
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slight lagging of gross motor development, for predicting
disability in the logistic model should involve two standard
LLEG paramcter (theta and delta-rhythm on EEG).

Both these cquations demonstratc the usce of
standard ELEG for predicting shortages of functions at
an carly age. Lack of pcerinatal data flow cquations
undcrscores the difficulty in predicting the outputs of
prematurc infants in the nconatal period.

The last (3) modcel included data of children
without lesions of central nervous system Lquation
(3) demonstrated that predicting disability and only
possible when using the scale of KID-RCDI-2000
at the corrected age of 12 months. We consider this
cquation valuablc for its usc by primary carc doctors
where 1s impossible to perform a standard ELG.

Discussion

About 17% of children aged from birth to 18 ycars
old have a developmental disability in the genceral
pediatric population, but just only 30% of children
arc diagnoscd in preschool age [14]. A particular risk
for developmental disorders arc premature infants,
as a further carcful monitoring after discharge from
obstetric  hospitals and thcir skilled training can
reducce these risks [15]. Very premature babics have an
incrcasced incidence of cercbral palsy, 75% of which
occurs in children with bilateral cystic periventricular
lecucomalacia. Lven 4% of children with gestation age
less than 32 weeks with the absence of ncurosonographic
changes are developing cercbral palsy [16].

Predictors  of disability and ccrcbral palsy in
premature infants arc considered duc to central nervous
system injury and using ncuroimaging mcthods
(ncurosonography and magncetic resonance imaging).
Lqually important the using of the multiple tools, such
as  ncurological, motor cxams, ncurophysiological
asscssments in nconatal period |17, 18, 19]. But cerebral
palsy may dcvclops without cvidence of organic
damage to the central nervous system, because such
a rcputable organization as thc Council on Children
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NPEJUKTOPLI UIIBAJINAIIOCTH Y
IEJOIMOMENIILIX JETEM
B PAIIIIEM BO3PACTE

0. Piza, I. I'opoucnko

XappKOBCKNA HAUMOUAUDLUBLIA MeXHUUICKHI
yuigepcurer M3 Vkpaunnl
(1. Xappkog, YRpanua)

Pe3tome. TTpaktTugeckoMy Bpady HERO3IMOXKHO
JTaTh 4eTKVe PEKOVIEHTAINY TT0 TPAEKTOPUW TanbHeili-
TTero pa3RUTHA HEOHOMEHHOTo pedenka, HecmoTpsa
Ha OOTATHII HAKOTITEHHKIIT ONMBIT PUCKOR HAPYTTEHUS
PA3BUTHS Y HEJTOHOMIEHHRIX JieTell, TTONCK eTo mpej-
UKTOPOR TPONONKAETCS.

Ienk wWcecMCAORAHUS 3akITOUaack B aHATN3E
OIEHKN DPA3RUTHS HEOHONMEHHRIX JIeTel R panHew
RO3PACTE W IPOTHOIUPORAHUT WHRAITATHOCTH,

Martepnansr ¥ MeTOnwR. brraw  obpabotarsi
Taruere 172 jeteif. M3yueHnl MepuHaTarhHKR Tepu-
0]T, BMeKTpodHIedaTorpadmuIeckrie MOJIETN M OIeH-
ka paseutng KID-RCDT-2000. Jlms ompenemenmus
TPE;TMKTOPOR UHRANTW;THOCTHA Y NleTel OBIT UCTIONB30-
RAH MHOTOMEPHRIN CTATHCTHUYECKUN TOTHCTUUECKUN
pPETPECCUOHHRIN aHATN3.

PesynwraTel. [TporHoctrnIecknM akTOpavMu WH-
BATATHOCTA (13 38 KITMHUUECKUX WTHCTPYMEHTATHHBIX
XapakTEePUCTHK) OBIITH caeNyromue: GPOHXOIETOUHAs
JINCTINA3US, TakWe “NeKTpodHTedarorpapuueckie
TaTTePHEI, Kak JIENhTa-U TETA-PUTM, 3a7ePKKa Pa3RU-
THA MO MTKaTe PA3RUTHA 0 12-MECSIUHOTO CKOPPERTH-
PORAHHOTO RO3PACTA.

BrIrojI. THCTPYMEHT MPOTHO3ZVPORAHUS 3ajePXK-
KW Pa3RUTHS W WHBATWJIHOCTH Y JIETEN, POXKITEHHBIX
npeXJIERpEMERHO, ORI YCTAHORIEH HECKONEKUMNI
TOTUCTUUECKUMHU peTpeccuamMi, OCHORHBIMU TIPETUK-
TOPAMU ABITIOTCA KTUHUYGECKNE, MHCTPYMEHTAThHBIE
(cTannaprtrag 3T ) Moka3aTENW W TIOKA3ATEN W TMKAITRI
PazRUTHS, ITO MO3ROTIAET TPAKTUKYIONEMY RpaTy CO-
CPENOTOTNTRCS HA PA3RUTHN pebeHka W MPUMEHSTh Y
JleTei ¢ 3a)IePKRKaMK PA3BUTUS PAHHEID BMENIATEI h-
CTRA UM PEAONINTAI(MOHHKBIE YCIYI'W,

KawucBbic €10Ba: HCUOHOLLCHHBIC HOBOPOMK-
JUCHHBIC; MHBAJNMIHOCTh; IIPCAHKIOPbL; PAHHCC ACICTBO.
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NPEJUKTOPU UIIBAJININNOCTI
YV IEJOIIOMIEIINX AITEN
¥ PAIIIILOMY BIIII

O. Piza, H. T'opoueuro

XapKiBChKUil HAILIOHATBLHNI MCAUYHUI
yHiBepenter MO3 Vkpainm
(m. XapkiB, Ykpaina)

Summary. LlIpakTuiHOMY 1iKapr HCMOKIHBO
JaTd TITKI PCKOMCHAALIT WOA0 TpaekTopil Moadlb-
WOrO POIBUTKY HCIOHOWCHOT TuTHHM. Hesaxawny
Ha 0araTuil HAKOMW'ICHUE TOCBIA PURUKIB MOPYILCH-
HS PO3BUTKY y HCAOHOLICHHX AITCH, mMowyk #Horo
OPCIUKTOPIB TPHUBAE.

Mera noasraia B 4Hami3i OUiHKY PO3BUTKY HCIO-
HOLWICHHUX HCMOBJISAT Y PAHHbOMY AWTHHCTBI T4 MPO-
CHO3YBAHHI IHBANITHOCTI.

Marcpiann ra metoan. Jani npo 172 aiTeit dyam
00po0IcH]. BUBICHO NCPUHATATIbHUHA AHAMHC3, CICK-
TpocHICchanorpaiiHi  TOKA3ZHHUKK Ta pPC3yIbTaTH
ouinku posButky KID-RCDI-2000. [ BH3HAUCHHS
OPCAUKTOPIB IHBANIAHOCTI Yy MAJICHbKUX TITCH OyB
BUKOPHUCTAHWH 0araToOMIpHUH CTATUCTHIHUN TOric-
TUHHUH pCrpecciiHuil aHamis.

Pesyabrarn. TIpOrHOCTHHI IMHHUKK IHBania-
HOCTI (3 38 KNIHITHUX T4 IHCTPYMCHTANbHUX XapaK-
TCPUCTHK) BKIKMAIH OPOHXONCICHCBY TUCIIIA3IIO,
OATTCPHU CACKTpOcHUchanorpadii Taki, 9K ICIbTa-
TA TETA-PUTM, 4 TAKOK, 3aTPUMKY POZBUTKY Yy mepion
a0 12-Mics"THOTO BiKY.

BucHoBoK. [HCTPYMEHT NPOrHO3YBAHHSA 34TPUM-
KU PO3BUTKY T4 IHBAMIAHOCTI y AiTeH, HApPOIKEHHUX
mepeatacHo, 0yB BCTAHOBIEHHH KITBKOMA JTOTICTH'-
HUME perpecisMu. OCHOBHUMU NPEIUKTOPAME € KJTi-
HI'HI, IHCTpYMeHTanbHi (cTangaptHi EE) Ta pesyab-
TATH POZBUTKY WKANU. Le 102BOJSE IPAKTUKYKIOMY
JIKAPEB] 30CEPEIUTH yBATY HA POIBUTKY AUTHHU Ta
3aCTOCYBAHHI Yy AiTel 3 3aTPUMKAMH PO3BUTKY paH-
HBOTO BTPY'aHHA ad0 peadimiTAlikHUX MTOCIYT.

KN10490Ri ¢TOBA: HejlOHONIEHA JIMTUHA, THRAI I
HICTh; IPE JIMKTOPU; PAHHE JIMTUHCTRO.
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