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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 [ > * *

]. 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 [>

]. The developmental changes of the brain
hamper prediction of cerebral palsy at early age [*].
2. 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 EEG, premature age for
disability prognosis
(2) There is significant relationship between results of developmental scale KID-
RCDI-2000, premature age for disability prognosis.

3. Material and methods
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3.1. 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

3.2. Participants

The criteria for study inclusion in: 1) 172 children who were born prematurely

in the Kharkiv region in the period 2012-2015; 2)gestational age of 22 weeks to 37

weeks incomplete; under the age of 36 months; informed consent of the parents.

Exclusion criteria were 1) surgery;

2) hereditary diseases; 3) congenital

malformations; 4) coma in the early neonatal period; 5) the refusal of parents to

participate in the study; 6)"loss" of research during the observation period due to

changes in habitat.

The characteristics of the participants are presented in Table 1.

Table 1. Participants characteristics (N = 172).

Characteristics

N (%)
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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 (P1)
Pl* <2.32 76 (44.1)
Mechanical Ventilation (MV)

Invasive MV over than 7 days 86 (50)
Bronchopulmanary displasia 249 (13.9)
Intravenricular hemorrhage III - 1V degree by Papile LA, 41 (23.8)
etal. [’]

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 following methods were used:

(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) /
(height®, cm) ['9].

(2) Analysis of the main domains (cognitive, motor, speech and language, social-
emotional, adaptive) measured on a scale KID-RCDI-2000, developed by H. Ayrton
(USA) in the Russian version [*']. Questionnaire determined the behavior of children
by 216 points in the following areas: social (40 points); self (40 points); gross motor
skills (30 points); fine motor skills (30 points); expressive language (41 points);

impressive language (40 points). Within each domain order of questions was




accidental. The level of development was determined by the recommended technique
points " age normal score™, "age limit slight delay", "age limit delay", are presented in
tables and on the linear scale of development by which each domain defined line of
the child's age, category "normal development™, “slight delay", "delay".
(3) To assess the functional status of brain on EEG (DXKC.941319.001-02P
electroencephalogram (Ukraine, 2012)) by the standard method. Power and
coherence spectra estimated in the range of delta (0.5-3 Hz), theta (4-8 Hz), alpha (8-
13 Hz) and beta (13-30 Hz) rhythm. The time constant was 0.3 sec, write speed
standard - 30 mm / sec [*%].
(4) Used an corrected age (CA) in young children born premature [“].
3.3. Data analysis
For statistical analysis using statistical software packages "Excel for Windows",
"Statistica 7.0. for Windows", "SPSS 16.0 for Windows". Multivariate statistical
analysis of multiple stepwise regression removing insignificant variables from the
regression model was performed of multiple stepwise regression removing
insignificant variables from the regression model and calculating the coefficient of
concordance for each equation. As a binary dependent variable (y) was selected out
of early childhood: positive in case of disability (y = 1), negative (y = 0) in its
absence. To predict the probability calculated referring the child to a particular group.
The 38 clinical, anamnestic and instrumental characteristics were attracted. Statistical
significance of the results (the likelihood that the baby will be classified on the basis
of which is evaluated to a specific group supervision) estimated by Wald statistics,
which represents the ratio of the square corresponding coefficient to its standard
error.

4. Results

The result of the first step regression analysis was a group of factors
(predictors) that are most associated with the development of disability (Table 2).

Table 2. Results of the first step of multiple logistic regression.

Predictors Code B p
(Constant - 0, 811)
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
o - rhythm c10 48,682 0,000
0 - rhythm cll 43,189 0,000
a - rhythm cl12 5,102 0,024
B — rhythm c13 0,073 0,788
Diffuse EEG changes cl4 16,761 0,000
Local slowing rate of EEG cl5 18,918 0,000
Motor developmental delay c 16 13,826 0,000
Delay of weight gain in CA 2 months cl7 3,370 0,066
Delay of growth in CA 12 months c18 0,471 0,493
Delay weight gain in CA 24 months cl9 2,530 0,112
Delay growth in CA 24 months c 20 3,998 0,046
Delay growth in CA 24 months c21 1,391 0,237
% delta - rate over 28 c 22 0,142 0,706
% alfa - rhythm least 22 c23 4,898 0,027
Slight lagging of cognitive development c24 10,087 0,001
Delay of cognitive development c25 30,962 0,000
Delay of large motor skills c 26 10,087 0,001
Slight lagging of fine motor c 27 11,596 0.001
development ’
Delay of fine motor development c 28 14,045 0,000
Slight lagging of expressive language c29 11,596 0.001
development ’
Delay of expressive language ¢ 30 10,830 0.001
development ’
Slight lagging of impressive language c3l 4,898

development 0,027
Delay of impressive language c 32 3,792 0.052
development ’
Slight lagging of socio-emotional c33 4,898

development 0.027
Delay of socio-emotional development c 34 9,367 0,002
Slight lagging of adaptive development c35 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 did not demonstrate power
relations and degree value, sufficient to take account of significant factors in the
development of disability. Predictors of sufficient power relations led to the next, the
second step of a logistic regression model, to the achievement of a high percentage of
concordance. The 23 steps of removing each predictor were completed; the three final
equations were built:

Z (Disability) = 200.759+ (52.056 * Awvailability BPD) + (-5.558 * theta —
rhythm on standard EEG) + (32.657 * Delay of gross motor skills in CA 12 months)
1)

(This equation provided the concordance rate - 97%, ¥2 = 99. 76, (N = 171) (p
<0,001));

and / or

Z (Disability) = -239.758 + (14,235 * delta-rhythm on standard EEG) + (-9.533
* delta-rhythm on standard EEG) + (136.601 * Slight lagging of gross motor skills at
12 months corrected age) (2)

(This equation provided the concordance rate - 98%, ¥2 = 108, 5, (N = 169) (p
<0,001))

and / or

Z (Disability) = - 3.414 + (3.274 * Delay of gross motor skills in 12 months
corrected age) + (2.879 * Slight lagging of fine motor skills development in 12
months corrected age) + (4.263 * Delay of adaptive developmental in 12 months
corrected age) (3)

(This equation provided the concordance rate - 84%, ¥2 = 64,2, (N = 69) (p
<0,001)).

Predictive model (1) has shown that the most statistically selected among
disparate and 38 characters for calculation of the probability of disability at an early
age is one clinical indication (presence BPD), instrumental sign of (theta - rhythm on

EEG) and symptoms assessment using the of development scale.



If the child does not has BPD (model (2)) and slight lagging of gross motor
development, for predicting disability in the logistic model should involve two
standard EEG parameter (theta and delta-rhythm on EEG)

Both these equations demonstrate the use of standard EEG for predicting
shortages of functions at an early age. Lack of perinatal data flow equations
underscores the difficulty in predicting the outputs of premature infants in the
neonatal period.

The last (3) model included data of children without lesions of central nervous
system Equation (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 equation valuable for its use by primary care doctors where is impossible to
perform a standard EEG.

5. Discussion

About 17% of children aged from birth to 18 years old have a developmental
disability in the general pediatric population, but just only 30% of children are
diagnosed in preschool age [*]. A particular risk for developmental disorders are
premature infants, as a further careful monitoring after discharge from obstetric
hospitals and their skilled training can reduce these risks [*°]. Very premature babies
have an increased incidence of cerebral palsy, 75% of which occurs in children with
bilateral cystic periventricular leucomalacia. Even 4% of children with gestation age
less than 32 weeks with the absence of neurosonographic changes are developing
cerebral palsy [*].

Predictors of disability and cerebral palsy in premature infants are considered
due to central nervous system injury and using neuroimaging methods
(neurosonography and magnetic resonance imaging). Equally important the using of
the multiple tools, such as neurological, motor exams, neurophysiological

assessments in neonatal period [ ** *°

]. But cerebral palsy may develops without
evidence of organic damage to the central nervous system, because such a reputable
organization as the Council on Children With Disabilities, to improve the early
identification of children with retarded development and behavioral problems

recommends that all infants and young children were examined for retention areas



development. At a minimum, evaluation of using standardized screening tools should
be made of all children aged 9 months, 18 months, 24 (or 30) months [*].

Our original study had shown an attempt to develop prediction improves by
there were using non-invasive methods - standard EEG and scale development. This
technological product that allows in terms of care young children who were born
prematurely, predict its course and functional deficit are able to make of doctor’s
focuses on the child development for the purposes of

1) Early diagnosis of developmental disorders;

2) Timely guidance of children in rehabilitation programs and early
intervention;

3) Planning follow-up observations for premature children after discharge from
obstetric hospitals;

4) Create individual plans for health surveillance;

5) Counseling and parental involvement in children's development.

6. Conclusion

The tool for predicting the development delay and disability in children born
prematurely was established by multiple logistic regression. The basis predictors are
clinical, instrumental (standard EEG), and developmental scale results. This allows of
a practicing doctor to focus on the development of the child and to apply of children
with developmental delays to early intervention or rehabilitative services.
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Abstract

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
children were processed. Perinatal period, electroencephalographic patterns and

developmental assessment by KID-RCDI-2000 was performed. Multivariate



statistical logistic regression analysis was used to determine the predictors of
disability in young children. Results. Predictive factors of disability (from 38 clinical
and instrumental characteristics) were following: bronchopulmonary dysplasia,
electroencephalographic’s patterns as delta- and teta-rhythm, and developmental
delay by developmental scale till 12 month corrected age. Conclusion. The tool for
predicting the development delay and disability in children born prematurely was
established by multiple logistic regressions. The basis predictors are clinical,
instrumental (standard EEG), and developmental scale results. This allows of a
practicing doctor to focus on the development of the child and to apply of children
with developmental delays to early intervention or rehabilitative services.
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Pesrome

[lenp 3akmroyanach B OLICHKE OLEHKM Pa3BUTHsA HEIOHOIICHHBIX JETEM B PAHHEM
BO3pAacTe€ M MPOTHO3UPOBAHUM HWHBAIMIHOCTA. Marepuaibl U METOAbl. bbuin
oOpabotanbl  ganHble 172  ngereit.  M3ydeHbl  TepuUHATANbHBIA  MEPHUOI,
anekTposHIedamorpadpudeckne Moaenu u orneHka passutus KID-RCDI-2000. s
onpeeeHs TPEAUKTOPOB MHBAIMTHOCTH Y JETEH OBLI MCIIOJIb30BaH MHOTOMEPHBII
CTaTUCTHUYECKUWA  JIOTUCTUYECKUH  PErpecCUOHHBIM  aHaim3.  Pe3ymnbTarhl.
[IporHoctuueckumu  ¢akTopaMu  UHBAIMAHOCTH (M3 38  KIMHUYECKUX U
WHCTPYMEHTAIBHBIX ~ XapaKTEPUCTUK) ObUIM  CJeAyIolue:  OpoHXoJeroyHas
IUCIUIa3us, Takue JeKTposHuedanorpadpuyeckue MarTepHbl, Kak JelbTa-u TeTa-
pUTM, 3aJep)KKa  pa3BUTUS 1O  IIKajle  pa3BUTHS A0  12-mecsayHOro
CKOPPEKTUPOBAHHOIO0 Bo3pacta. BeiBoa. MHCTpyMEHT NPOTrHO3MpPOBAHUS 3aIEPKKU
Pa3BUTHUS U MHBAIMIHOCTH Y JIETEH, POXKICHHBIX MPEXKIECBPEMEHHO, ObLIT YCTAaHOBJICH
HECKOJIbKUMH  JIOTUCTUYECKUMHU  perpeccusiMi. OCHOBHBIMH  MNPEIUKTOPAMHU
ABJISIIOTCS KJIIMHUYECKHE, MHCTpyMEeHTalbHble (cTaHaaptHas O3I') mokazarenu u
MOKa3aTeld IIKajdbl Pa3BUTUA. IJTO TMO3BOJISIET MPAKTUKYIOIIEMY  Bpady
COCPEIOTOYUTLCS Ha pPa3BUTHH peOEHKA W TMPUMEHSThY JeTed C 3aJiepKKaMu

Pa3BUTHA paAaHHETO BMCHIATCIILCTBA UJIN pea6I/IJ]I/ITaI_[I/IOHHBI€ YCIIyTH.
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paHHEC ACTCTBO

Pesrome

Merta nonArana B OLIHII PO3BUTKY HEJOHOIIEHUX HEMOBIAT Y pPaHHbOMY JAUTHUHCTBI
Ta MPOTHO3yBaHHI 1HBaNmiAHOCTI. Matepianu ta meroau. Jani mpo 172 nmiteit Oymnu
o0poOsieHi. BuBYeHO mnepuHATAIBHUNA  aHaMHe3, eleKTpoeHIedanorpadiui
MOKAa3HUKH Ta pe3ynabTaTu ouinkamu po3BuTky KID-RCDI-2000. [Ins Bu3HaueHHS
IPEAUKTOPIB 1HBAJITHOCTI Y MaJCHBKUX JITe OyB BUKOPHUCTAHMM OaraTOMipHHI
CTATUCTUYHMM JIOTICTUYHMI perpeciiHuil a”am3. PesynapTaTu. Ilpornoctuysi
YUHHUKHA 1HBaNIAHOCTI (3 38 KIIIHIYHHUX Ta I1HCTPYMEHTAJIbHUX XapaKTEPUCTHUK)
BKJIIOUAJIM OpPOHXOJIETEHEBY JMCIUIA3i0, MATTEpHU eleKTpoeHIedanorpadii Taki, 5K
JieNbTa- Ta TETa-PUTM, a TAKOXK 3aTPUMKY PO3BHUTKY y Mepioa A0 12-MICAYHOTO BIKY.
BucHoBOK. [HCTpyMEHT IPOrHO3YBaHHS 3aTPUMKY PO3BUTKY Ta 1HBAJIIAHOCTI y JITEH,
HapO/)KEHUX MepeauyacHo, OyB BCTAHOBJICHUN KUIbKOMA JIOTICTUYHUMH PErPECIIMHU.
OCHOBHMMH MNpPEIUKTOpPaMHU € KIIHIYHI, 1HCTpyMeHTadbH1 (ctangaptHi EEI) Ta
pe3ysbTaTH PO3BUTKY HIKanH. Lle 103BoJsi€ MPaKTUKYIOUOMY JIIKAPEBI 30CEPEIUTH
yBary Ha pPO3BUTKY AUTHHHU Ta 3aCTOCYBaHHI y JITE€H 3 3aTPUMKAMH PO3BUTKY
PaHHBOTO BTPY4YaHHA a00 peadlmiTaliiiHuX MOCYT.

KirouoBi croBa: HeZJOHOIIEHA TUTHHA, 1HBAJIITHICTh, TPEAUKTOPH, PAHHE JTUTUHCTBO

References

1. Nicole Baumann, Peter Bartmann, Dieter Wolke. Health-Related Quality of Life Into
Adulthood After Very Preterm Birth. Pediatrics. 2016, 137 (Ne 4).

2. Saigal, S. Quality of life of former premature infants during adolescence and
beyond. Early Hum Dev. 2013, VVol.89(4): 209-213

3. Saigal, S. Functional outcomes of very premature infants into adulthood. Fetal
Neonatal Med. 2014, Vol. 19(2):125-130


http://pediatrics.aappublications.org/
http://pediatrics.aappublications.org/content/137/4

4. Verrips, E, Vogels, T, Saigal, S, et al. Health-related quality of life for extremely
low birth weight adolescents in Canada, Germany, and the Netherlands. Pediatrics.
2008, Vol. 122(3):556-561

5. World Bank/ Early childhood development (chapter 5). World Development
Report 2015: Mind, Society, and Behavior. 2015. Available at:
http://www.worldbank.org/content/dam/Worldbank/Publications/WDR/WDR %2020
15/WDR-2015-Full-Report.pdf. Accessed September 29, 2015

6. Christensen, D.L., Schieve, LA, Devine, O, Drews-Botsch, C. Socioeconomic
status, child enrichment factors, and cognitive performance among preschool-age
children: results from the Follow-Up of Growth and Development Experiences study.
Res Dev Disabil. 2014, Vol.35(7): 1789-1801

7. Lawn J.E., Blencowe H, Oza S, et al; Lancet Every Newborn Study Group. Every
Newborn: progress, priorities, and potential beyond survival. Lancet. 2014,
V01.384(9938):189-205

8. Mijna Hadders-Algra. Early Diagnosis and Early Intervention in Cerebral Palsy.
Front Neurol. 2014, 5: 185.

9. Papile LA, et al. Intraventricular hemorrhage in very low birth weight infants:
associated risk factors and outcome in the neonatal period. J Pediatr. 1978, 92:529.
10. Richard A. Polin, Alan R. Spitzer. Fetal & neonatal secrets. Second edition.
Mosby Elsevier.: Philadelphia. 2007, 499 p.

11. Program KID RCDI for assessment of child development. The e-resource

available at: http://www.eii.ru/informacionnyj centr/voprosnik kid i rcdi/

12. Atlas and Classification of Electroencephalography/ Luders H, Noachtar S, eds.
Philadelphia: WB Saunders; 2000: 203p ISBN-13: 978-0721665542 Available at:
http://epidoc.ru/diagnose_treat/eeg/cl_eeg.html

13. Age Terminology During the Perinatal Period. Pediatrics. 2004, 114 (5), 1362 -
1364.

14. Centers for Disease Control and Prevention. Developmental Screening. Available
at: http://www.cdc.gov/ncbddd/child/devtool.htm

15. American Academy of Pediatrics, Committee on Fetus and Newborn. Hospital
discharge of the high-risk neonate. Pediatrics. 2008,V0l.122(5):1119-1126. 123.


http://www.worldbank.org/content/dam/Worldbank/Publications/WDR/WDR%202015/WDR-2015-Full-Report.pdf
http://www.worldbank.org/content/dam/Worldbank/Publications/WDR/WDR%202015/WDR-2015-Full-Report.pdf
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hadders-Algra%20M%5Bauth%5D
http://www.eii.ru/informacionnyj_centr/voprosnik_kid_i_rcdi/
http://epidoc.ru/diagnose_treat/eeg/cl_eeg.html

16. Ancel PY, Livinec F, Larroque B, et al. EPIPAGE group study. Cerebral palsy
among very preterm children in relation to gestational age and neonatal ultrasound
abnormalities: the EPIPAGE cohort study. Pediatrics. 2006, VVol.117(3): 828-835

17. Constantinou JC, Adamson-Macedo EN, Mirmiran M, Fleisher BE. Movement,
Imaging and neurobehavioral assessment as predictors of cerebral palsy in preterm
infants. J Perinatol. 2007, 27:225-910.

18. Leijser LM, Vein AA, Liauw L, Strauss T, Veen S, Wezel-Meijler GV. Prediction
of short-term neurological outcome in full-term neonates with hypoxic-ischaemic
encephalopathy based on combined use of electroencephalogram and neuro-imaging.
Neuropediatrics. 2007, 38:219-271

19. Skiold B, Eriksson C, Eliasson AC, Adén U, Vollmer B. General movements and
magnetic resonance imaging in the prediction of neuromotor outcome in children
born extremely preterm. Early Hum Dev. 2013, 89:467

20. Council on Children With Disabilities, Section on Developmental Behavioral
Pediatrics, Bright Futures Steering Committee, Medical Home Initiatives for Children
With Special Needs Project Advisory Committee. Identifying infants and young
children with developmental disorders in the medical home: an algorithm for
developmental surveillance and screening. Pediatrics (2006), VVol.118:405.

Jani npo aBTopa

Pira Onena OnekcanapiBHa, TOKTOp MEINYHUX HayK, podecop, XapKiBCbKUN HaIllOHATbHUN
MEINYHUN yHIBEpCUTET, Kadeapa neniatpii Nel Ta HeoHarosorii; mpodecop.

[Tp.Hayku, 4 XHMY, 61022, , Ten. 0662884409, yeletskayaelena@gmail.com

ORCID ID 0000-0003-0531-3914
Researcher ID U-2881-2017


http://www.uptodate.com/contents/developmental-behavioral-surveillance-and-screening-in-primary-care/abstract/11
http://www.uptodate.com/contents/developmental-behavioral-surveillance-and-screening-in-primary-care/abstract/11
http://www.uptodate.com/contents/developmental-behavioral-surveillance-and-screening-in-primary-care/abstract/11
mailto:yeletskayaelena@gmail.com

