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Physical growth and development characteristics
of low-birth-weight infants

T. Ye. Shumna, T. O. Levchuk

Zaporizhzhia State Medical University, Ukraine

Purpose. The analysis of low-birth-weight infants’ physical growth and development indices (weight of body, length of body,
head circumference) on standard curves for timely diagnosis and correction of their health changes.

Materials and methods. The retrospective analysis of 1389 children’s development case histories (form Ne 112) was carried
out. Physical growth and development indices (weight of body, length of body, head circumference) were estimated in 41
children who were born with a body weight between 1500-2499 grams and in 17 healthy children who at birth weighted 2500
and over. Four groups were formed: the | group — 10 premature children (32.9 + 0.6 weeks of gestation) with body weight
of 1500-1999 g (1775 + 48.77 g); the Il group — 14 premature children (34.43 + 0.39 weeks of gestation) with birth weight
of 2000-2499 g (2205.71 = 37.71 g); the Il group — 17 full-term newborn (38.00  0.23 weeks of gestation) with intrauterine
growth retardation with body weight of 2320.59 + 42.99 g; the IV comparison group — 17 healthy children (39.00 + 0.27 weeks
of gestation) with birth weight of 3347.14 + 84.12 g. For physical development of premature children assessment we used
Fenton growth chart for preterm infants. Physical development assessment of full-term infants was carried out according to
the World Health Organization recommendations.

Results. Children with intrauterine growth retardation made up a risk group for the physical disorders development (weight
deficit or overweight). Dynamics of physical development indicators (monthly weight and length of body growth) in premature
infants with birth weight of 1500-1999 g is similar to the ones of full-term healthy babies. The physical development of children
born with a weight of more than 2000 g and children with intrauterine growth retardation was characterized by the same growth
rate of body weight and length indicators within the first year of life.

Conclusions. In neonatologists, pediatricians and family doctors practice for valid assessment of children physical development
born preterm with low birth weight, it is necessary to use the Fenton growth chart for preterm infants up to the age of 40 weeks
in some cases up to 50 weeks.

XapakrepucTuka GpisuuHOro po3BUTKY AiTe NEPLUIOTrO POKY XKUTTA,
AKi HapoAKEHi 3 Manol0 Macolo Tina

T. €. WymHa, T. 0. AeBuyk

MeTa po60oTm — aHani3 NokasHkiB HisMYHOro PO3BMTKY (MacK Tina, OBXUHK Tina, 06BOAY ronoBm) Ha NEePLLOMY POL XUTTS
AiTel, ki HapoKeHi 3 Manot Macoto Tina, Ans CBOEYacHoi AiarHOCTUKM Ta KOpeKLii 3MiH CTaHy iXHbOro 340pOB'S.

Marepianu Ta MmeToau. 3aiiCHeHMIN peTpoCnekTMBHWIA aHania 1389 icTopiit po3suTky Aiteit (dhopma 112) Ta ouiHeH NoKasHKN
(i3nyHOro PO3BMTKY Ha NEPLUOMY POLLi XUTTS B 41 AuTUHW, SKi Hapoaunvcs i3 macoto Tina 15002499 1, i 17 3goposux aiten, ski
npy HapomkeHHi Manu macy Tina 2500 r i 6inblwe. Cdopmysanu 4 rpynu: | — 10 giten, ski HApomKeHi nepegyacHo Ha 32,9 + 0,6
TWXKHS rectauii 3 macoto 1500-1499 r (1775 + 48,77 r); Il rpyna — 14 piten, ski nepegyacHo HapomkeHi Ha 34,43 + 0,39 TwxHs re-
cTaujiiHoro Biky, 3 Macoto 2000-2499 1 (2205,71 £ 37,71 r); Il - 17 noHowueHnx aiteit, siki HapomkeHi Ha 38,00 £ 0,23 TvkHs recTaujii
3 3aTPUMKOLO BHYTPILLHBOYTPOBHOrO po3BuTKY Ta Macoto Ao 2320,59 + 42,99 r; IV rpyna nopiBHsHHS — 17 JOHOLIEHWX 300POBUX
aiten, ski HapomkeHi Ha 39 £ 0,27 TxHs recTauii 3 macoto 3347,14 + 84,12 . [1ns ouiHoBaHHS (i3n4HOr0 po3BUTKY NepenyacHo
HaPOKEHWX JiTEl M1 BUKOPUCTOBYBaNH Aiarpamn PeHToHa Ans HeOHOLIEHWX AiTer. OLiHIoBany gisudHUI PO3BUTOK JOHOLLEHNX
ZiTen BignoBigHO 40 pekoMeHAaaLin BcecBiTHBOI opraHisaLlii 0XOpOHY 300POB'SA 3TiAHO 3 KIiHIYHUM NPOTOKONOM MEAUYHOrO 0TSy
3a 300POBO ANTWHOLO BikoM A0 3 pokiB (Hakas MiHicTepcTea oxopoHy 30opoB’st Ykpainu Big 20.03.2008 p. Ne 149).
Pesyniratu. [liTn 3 3aTpUMKOIO BHYTPILLIHEOYTPOGHOMO PO3BMTKY CTAHOBWIW rPYNY PU3MKY LLOAO PO3BUTKY NOPYLLEHb (i3NYHOMO
pO3BUTKY (AediumTy Macy abo HagMipHoi MacK Tina). [AuHamika Nokas3HWKIB isnyHOro po3BUTKY (LLOMICSYHOT Nnpubaskv Macy
Ta QOBXMHU Tina) AiTen, ski HapomkeHi nepegyacHo 3 macoto 1500-1999 r, nogibHa A0 NOKA3HWKIB JOHOLLEHUX 300POBUX
aiten. OisnyHnin po3BMTOK AiTEN, SKi HApomKeHi 3 Macoto noHaa 2000 T, i AiTen i3 3aTPUMKO BHYTPILLIHEOYTPOOHOTO PO3BUTKY
XapakTepu3yBaBCs OAHAKOBMUMY TEMNaMM 3POCTaHHS MOKa3HUKIB Macy Ta JOBXMHM Tifla Ha NepLUIoMy POLLi XWTTS.

BucHoBKW. Y npakTvLi HeoHaTOsOriB, NegiaTpis i Nikapis CiMENHOT MEQULMHA NSt KOPEKTHOTO OLHIOBAHHS (Di3NYHOrO Po3-
BUTKY ZiTEN, SKi HAPOMKEHI NepeayacHo 3 Manok Macoto Tina, Tpeba BYKopuCToByBaTH diarpamn OeHToHa 40 AOCATHEHHS
ckoperosaHoro Biky 40-50 TvxHiB.

Xapakrepuctuka GU3MUECKOro pa3BUTUA AeTei NepBoOro roAa XXU3HU,
POAMBLUKXCA C HU3KOW MaccoM Tena

T. E. WymHas, T. 0. AeBuyk

Llenb pa6oTbl — aHanu3 nokasatener (hr3nyeckoro pa3suTus (Macchl Tena, ANMHbI Tena, OKPY)XHOCTU roroBbI) Ha NEPBOM
rofly XXU3Hu AETeN, POAMBLUMXCS C HU3KOW Maccoi Tena, s CBOeBPEMEHHOMN ANAarHOCTUKN N KOPPEKLIMN M3MEHEHUI COCTO-
SHWS! YX 300POBbSI.
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Matepuanbl u metoabl. PetpocnektneHo npoaHanuanposanu 1389 uctopun passutus geteit (dopma 112) n oueHunm
rnokasatenu M3nN4ecKoro pa3BrTHS Ha NePBOM rody Xm3Hu y 41 pebeHka, KoTopble poannuck ¢ Maccon Tena 1500-2499 r,
1y 17 3p0poBbIx AeTei, poamBLumxcs ¢ Maccoi Tena 2500 r u Gonee. Cchopmmposanu 4 rpynnbl: | — 10 npexaeBpeMeHHo
poamBLmxcs aeten Ha 32,9 + 0,6 Hegenu rectaumm ¢ maccon 1500-1999 1 (1775 48,77 r); Il rpynna — 14 npexaeBpeMeHHO
poauBLumxcs aeten Ha 34,43 + 0,39 Hepenu ¢ maccon (2000-2499 r) 2205,71 + 37,71 r; Ill rpynna — 17 SOHOLWEHHbIX Ae-
Ten, poamsLumxcs Ha 38,00 + 0,23 Hegenu rectaumum ¢ 3aaepXKorn BHyTpUyTpoBbHOro passuTus 1 maccon 2320,59 + 42,99 ;
IV rpynna cpaBHeHust — 17 JOHOLIEHHbIX 300POBbIX AeTen, poauswmxcs Ha 39 + 0,27 Hepenu rectauum ¢ Maccom
3347,14 £ 84,12 1. [INs OLEHKN (hU3NYECKOTO pasBUTUS NPEXAEBPEMEHHO POXAEHHBIX AETEV Mbl UCTIONb30BaNu AnarpaMmbl
®deHTOHa AN HeAOHOLLEeHHbIX AeTel. OueHka hr3n4ecKoro pa3suTIS JOHOLLEHHbIX AETEN MPOBOAMNACH COMNACcHO PEKOMEH-
Aaumsm BcemmpHoii opraHuaaLyn oxpaHbl 340pOBbSt U KMMHUYECKOMY NPOTOKOY MEAULIMHCKOTO HabMioAeHust 3a 300pOoBbIM
pebeHkom Ao 3 net (npukas MuHucTepcTea 3apaBooxpaHeHus Ykpautbl ot 20. 03. 2008 r. Ne 149).

Pe3ynikrartbl. [letv ¢ 3aaepKKkorn BHyTPUYTPOOGHOIO pasB1TUS COCTaBUNM IPYMMY pUcka Mo pasBUTUIO HapyLLEHW (U3NYECKOrO
pasBuTUs (oeduumTa Macchl UM Ype3MepHoW mMacchl Tena). uHamuka nokasatenen ranyeckoro passuTus (exemMecsy-
Has npubaBka Macchl 1 ANUHbI Tena) NpexaeBpeMeHHO poausLumxcs aeten ¢ Mmaccon 1500-1999 r nogobHa nokasarensm
[IOHOLLIEHHbIX 300pOBbIX AeTe. dusnyeckoe pa3suTve geTeir, poaveLumxcs ¢ Mmaccon 6onee 2000 r, n feTeit ¢ 3aaepxKon
BHYTPUYTPOBHOMO pasBUTMS XapaKTepu30Banoch OAMHAKOBBIMM TEMNAMM YBENUYEHNS NOKasaTenei Maccol U AnvHbI Tena
Ha NepBOM oy KU3HW.

BbiBoAbIl. B npakTuke HeoHaTONOroB, NeAUaTpPOB M BPaA4YeEN CEMEVNHON MEAULMHBI AN KOPPEKTHOW OLEHKN (Pr13NYECKOrO
pasBUTUS AETEN, POAVBLUMXCA NPEXAEBPEMEHHO C H3KON MACCOW Tena, HeobxoaMMo Ucnonb3oBaTh AvarpaMmmbl PeHTOHa
[10 [IOCTWKEHMS CKOPPEKTUPOBaHHOro BodpacTa 40-50 Hegenb.

Introduction

Child welfare from birth remains one of the urgent pediat-
rics problems and the most important element of socio-eco-
nomic and socio-cultural development of any country [1,2].
Special monitoring needs to be given to children born with
low body weight, because even after the neonatal period
morbidity rates are 2-10 times higher than the rates of
children born with normal birth weight [2]. Newborn child
with low body weight is a baby born with weight less than
2500 grams, regardless of gestational age at birth [3].
About 10 % of children are born with body weight below
2500 grams, and 50 % of these children were born prema-
turely, in other words a childbirth happens earlier than 37
weeks and 28.7 % is with intrauterine growth retardation
or with low weight in relation to gestational age [4]. This
category of children morbidity exceeds 3 times the morbi-
dity of newborns with body weight at birth more than 2500
grams. Also, every third child who has such problems faces
decrease in physical development in future [5]. That is
why to assess physical development of such children, it
is recommended to use Fenton growth chart for preterm
infants [6]. It contains more accurate indicators of physical
development of children up to 30 weeks and over 36 weeks
of gestation and better reflects the growth rate of premature
infants. And only after 10 weeks of postnatal age physical
development of a child can be assessed by schedules of
body length and weight in accordance to age, regulated in
Ukraine by the Ministry of Health Care Order Ne 149 dated
20/03/2008 [7]. The influence of the physical development
dynamics of children born with low body weight on their
further development and morbidity is absolutely proved
[8]. The level of physical development in childhood is one
of the objective indicators of health condition, because it
is a dynamic process of growth and biological maturation
of child in a particular period of life. A deviation from
the norm of physical development may be the first sign
of a disease or functional impairment. The most reliable
indicator of child physical development is measurement of
body weight and length as well as of head circumference.
Fenton growth chart for premature infants are used to
evaluate the physical development of premature babies.

To assess the physical development of normal infants
the recommendations of the World Health Organization
are used [6,7]. Thus, the correct measurement of body
weight, body length and head circumference with a mark
of specified indexes on standard curves allows to perform
appropriate monitoring and to detect child insufficient or
excessive growth timely.

Purpose

The analysis of low-birth-weight infants’ physical growth and
development indices (weight of body, length of body, head
circumference) on standard curves for timely diagnosis and
correction of their health change

Materials and methods

The retrospective analysis of 1389 children’s development
case histories (form Ne 112) was carried out. Physical
growth and development indices (weight of body, length
of body, head circumference) in 58 children (28 boys and
30 girls) were studied: n 41 children who were born with
a body weight between 15002499 grams and 17 healthy
children who at birth weighted 2500 and over. Four groups
were formed: the | group — 10 premature children (32.9 £ 0.6
weeks of gestation) with body weight of 1500-1999 g
(1775 + 48.77 g); the Il group — 14 premature children
(34.43 £ 0.39 weeks of gestation) with birth weight of
2000-2499 g (2205.71 £ 37.71 g); the lll group — 17 full-term
newborn (38.00 £ 0.23 weeks of gestation) with intrauterine
growth retardation with body weight of 2320.59 + 42.99 g;
the IV comparison group — 17 healthy children (39.00 + 0.27
weeks of gestation) with birth weight of 3347.14 £ 84.12 g.
For physical development of premature children assess-
ment we used Fenton growth chart for preterm infants.
Weight and length of body, head circumference in children
born premature were determined [6]. Physical development
assessment of full-term infants was carried out according
to the World Health Organization recommendations. We
studied weight, body length and head circumference in
infants every month [7].
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Statistical processing of data was carried out using
conventional variational statistical methods using a licensed
software package Statistica for Windows 6.1.RU, serial
number AXXR712D833214SAN5. We checked the distri-
bution of quantities using the Shapiro-Wilk test. We used
parametric statistical methods for normal distribution:
the mean (M) and standard deviation (SD) or standard error
of mean (m), the Student’s t-test; nonparametric statistical
methods: the «2 x 2 Table», the ¥? criterion, the Mann-
Whitney U-test. Differences P < 0.05 were considered
statistically significant [9].

Results and discussion

Also indexes of premature children physical development
were evaluated according to the Fenton growth chart
for preterm infants [6]. Assessment in accordance with
the Fenton growth chart has been carried out up to the post-
conceptual children’s age of 50 weeks. Children of the first
group have been assessed by the Fenton growth chart up
to three months of calendar age, children of the second
group have been assessed up to two months of calendar
age.

Original research

Thus, after born, 100 % of children of the | group at
birth had normal weight according to gestation period. In
the Il group it has been observed that 85.71 % of children
had normal weight, 7.14 % had accelerated growth and
7.14 % had physical developmental impairment. Also, we
made an assessment of children physical growth using
the World Health Organization (WHO) recommendations
for medical supervision of a healthy child under the age
of 3 years (Weight at Age, Girls and Weight at Age, Boys)
[7]. Thus, 100 % of the | observation group children had
extremely low body weight at birth (the mass of body below
3 standard deviations); 92.86 % of the Il group children
had low weight (the mass of body below 2 standard devia-
tions) and 7.14 % had normal weight. Mass normalization
among children of the | group took place at 8 months and
among children of the Il group took place at 4 months
(Table 1, 2).

Among children of the IIl group 52.94 % had lack of
weight at birth, 11.77 % had extremely low birth weight,
35.29 % had normal weight at birth. 88.24 % of the Il group
children had body weight within the age norm at 12 months,
about 6 % had lack of weight and 5.88 % made up a risk
group for excess weight development (Table 3).

Table 1. Comparative characteristics of physical growth of children born with body weight between 1500-1999 grams

Age Fenton growth chart for preterm infants The recommendations for healthy child

(month) Delay Norm Accelerated growth ~ Norm Low growth Very low growth
postnatal growth

0 0 %" 100 %* 0% 0 %* 0% 100 %*

1 0 %" 90 %* 10% 0 %* 71.42 %* 28.57 %

2 0 %" 100 % 0% 71.43 % 14.29 % 14.29 %

3 0 %" 100 % 0% 75 % 8.33 % 16.67 %

4 —** —** —** 87.5% 12.5% 0%

5 —** —** —* 80 % 20 % 0%

6 —** —** = 80 % 20 % 0%

7 = —** - 80 % 20 % 0%

8 = —** —** 100 % 0% 0%

9 = —** —** 100 % 0% 0%

10 —** —** —** 100 % 0% 0%

" —** —** —* 100 % 0% 0%

12 —* —** — 100 % 0% 0%

*: comparison of children physical growth method of evaluation (P < 0.05);

** assessment in accordance with the Fenton growth chart had been carried out up to the postconceptual children’s age of 50 weeks.

Table 2. Comparative characteristics of physical growth of children born with body weight between 2000-2499 grams

Age (month) Fenton growth chart for preterm infants The recommendations for healthy child
Delay postnatal growth Norm Accelerated growth Norm Low growth Very low growth

0 714 %* 85.71 %* 714 % 7.14 %" 92.86 %" 0%
1 0 %* 100 %* 0% 72.73 %* 27.27 %* 0%
2 0% 100 % 0% 100 % 0% 0%
3 —** ** * 90 %* 10 % 0%
4 - * * 100 % 0% 0%
5 - * * 100 % 0% 0%
6 — * * 100 % 0% 0%
7 - i — 100 % 0% 0%
8 —** —** — 100 % 0% 0%
9 —** —** — 100 % 0% 0%
10 —** —** il 100 % 0% 0%
1 — —* — 100 % 0% 0%
12 —** —* — 100 % 0% 0%

* comparison of method of evaluation of physical growth of children (P < 0.05);
**: assessments in accordance with the Fenton growth chart had been carried out up to the postconceptual children’s age of 50 weeks.
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Table 3. Physical growth of small-for-gestation age infants

Age The recommendations for healthy child

(month)  Norm Low growth  Very low growth  Possible excessive Excessive
growth growth

0 35.29 % 52.94 % 1.77 % 0% 0%

1 35.29 % 58.82 % 5.88 % 0% 0%

2 52.94 % 42.18 % 5.88 % 0% 0%

3 58.82 % 35.29 % 5.88 % 0% 0%

4 76.47 % 17.66 % 5.88 % 0% 0%

5 94.11 % 0% 5.88 % 0% 0%

6 82.35% 1M.77 % 0% 0% 0%

7 82.35% 0% 5.88 % 177 % 0%

8 82.35% 0% 5.88 % 177 % 0%

9 88.24 % 0% 0% 5.88 % 5.88 %

10 94.11 % 0% 0% 5.88 % 0%

1 88.24 % 0% 5.88 % 5.88 % 0%

12 88.24 % 0% 5.88 % 5.88 % 0%

Table 4. Mean (M) of weight gain (g), standard error (+m)

Age Groups

(month) I n v

1 1164.28 £ 84.094  1200.0 £ 79.48" 95067 £ 96.32"24  1065.71+97.51"2%
2 1014.0 £ 241.302%¢ 1050.0 + 113.07"  1038.28 £ 103.40"#  933.3 + 44,9572
3 1055.00 + 26144754 650.0 +230.05"#4 790.83+53.11"2 755,83 +55.15"%
4 77000 £271.85%¢  850.0+ 113.03"¢  891.824092.66"¢ 58333 +64.357%
5 670.0£50.662%¢  500.0461.01"¢ 516017351  538.89 £ 42.31"2%
6 325.0£275.00%%  600.0£86.02"  77545+9548"4 55556+ 65322
7 32004535474 5000 £ 11454754 41011 £ 114307 445467149 "7
8 393.33£38442% 3000 96.69"F¢ 576,67 £95.32"7# 37503 +68.792F
9 436.32£75.067% 2000+ 69.72°¢ 25444 +155.747¢ 46250 + 88.017%
10 31006£7503" 4000+ 119.02¢  448.0+311.05"24 29287 + 855677
11 490.98 + 168.552% 2001 £ 76.32"¢  168.2+67.07"# 510.0 + 176,352
12 31087 £ 98.78"¢  350.0£150.0°¢  203.33£44.85"F 2500+ 104.08"2

1%,2%3% 4% comparison of the 1%%, 2", 3, 4™ groups of children (P < 0.05).

Table 5. Mean (M) of weight (g), standard error (+ m)

Age
(month)

Groups

v

©W 0 N O OB W N -~ O

- o

12

1775.0 £ 48.777 %4
2964.28 + 97.512%#
4655.72 + 225.77%%#
4960.67 + 225.77*
5601.67 + 220.76%
6366.67 + 425.57*
6608.33 £ 162.497
6916.0 + 141.732:%#
7585.0 + 385.782%#
7896.67 + 187.33%%#
8203.33 + 249.69%#
8210.0 £ 178.45% %+
8840.0 £471.812%#

2205.71 4 37.71"%#
3316.15 £ 62.41"%#
4430.0 £ 156.92"#
5313.64,0 + 202.94*
5947.27 +128.23"
6385.71 £ 145.86*
7022.73 £219.23"%
7722.22 £180.11"%
7925.0 +180.77¢
8188.89 + 202.38%*
8450.1 £ 273.52"%#
8607.14 £ 150.00"*
9215.0 £ 156.36" ¢

2320.58 +42.99"##
3296.66 + 108.5"##
4176.66 + 158.71"#
5090.66 + 167.82*
5738.18 £ 213.80“
6479.16 £ 352.34"
7096.92 £ 301.53"¢
7742.72 + 308.89"#
7895.45 + 339.21%
8543.00 + 348.66%
8858 .57 + 506.08"%
8475.00 £ 418.22"*
9376.25 + 400.54"¢

3347.14 £ 84.00" %%

4485.71 + 127.03"2%

5412.50 £ 171.01"2%

6230.00 + 178.48" %%
6729.16 £ 210.56"
7215.00 £ 216.28" %
7769.23 £ 194.68" %%
8265.38 + 197,61"2%
8675.00 + 226.59" %%

8880.00 + 285.89"%
9465.00 + 275.68"%

9720.00 £ 396.73"#~
9984.61 £ 242.80"#%

1.2.3.4 comparison of 1%, 2", 3¢, 4" group of children (P < 0.05).
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As a part of the study the following results were ob-
tained: the children of the | group at 1 month of life had
normal weight according to postconceptual age in 90 % of
cases and 10 % had accelerated growth, and at 2 and 3
months 100 % of children had body weight within normal
limits. Among the children of the Il group normal weight at
birth was registered in 85.71 % of cases, accelerated growth

was in 7.14 % of cases, physical developmental impairment
was in 7.14 % of children, but at 1 and 2 months of life all
children had normal weight.

Statistical difference between the number of boys
and girls and the indicators of their physical development
(body weight, length of body, head circumference) has not
been found. The children were breast-fed up to the age of
six months.

Results of children’s weight study are presented in
the Tables 4, 5 and Fig. 1.

Children born prematurely (the | and Il groups) at
the first month of life had significantly bigger body weight
then normal newborn of the IV group (1164.28 + 84.09 g
and 1200.0 £79.48 g against 1065.71 + 97,51 g; P < 0.05).
Small-for-gestation age infants (the Ill group) had signifi-
cantly less weight gain (950.67 + 96.32 g). At the second
month of life normal newborn of the IV group had the small-
estweight gain (933.3 £44.95 g against 1014.0 £ 241.30 g
and 1050.0 + 113.07 g and 1038.28 + 103.40 g;
P <0.05).

At the third month of life children from the Il group
have significantly lower body weight gain in comparison
with the |, Il and IV groups children (650.0 + 230.05 g
against 1055.00 + 261.44 g and 790.83 + 53.11 g and
755.83 £ 55.15 g; P < 0.05). At the fourth month the | and
IV groups and Il and I1l groups children were observed to
have identical weight gain and prematurely born children
with weight ranging from 2000 g to 2499 g and children
with intrauterine growth and development retardation had
significantly less weight gain. At the fifth month the | and
IV groups children gained body weight significantly great-
er than children of the Il and IIl groups (670.0 + 50.66 g
and 538.89 + 42.31 g against 500.0 + 61.01 g and
516.0 £ 173.51 g; P < 0.05). Children of the | and I
groups were registered to have almost the same weight.
Infants born with weight less than 2000 g gained weight
significantly in the sixth month (325.0 + 275.00 g). Among
the Il and IIl groups there were no differences in children
weight gain. The weight gain in infants of the | group and
in healthy infants was less than in infants of the Il and Il
groups (325.0 + 275.00 g and 555.56 + 65.32 g against
600.0 £ 86.02 g and 775.45 + 95.48 g; P < 0.05). During
the seventh month the lowest weight gain was in infants
of the | group (320.0 + 53.54 g) and the greatest weight
gain was in infants of the Il group (500.0 £ 114.54 g;
P < 0.05). There was no fairly significant difference in
weight gain between children of the Ill and IV groups.
Children of the Il observation group gained the lowest
weight during the eighth month (300.0 + 96.69 g against
393.33+38.44gand 576.67 +95.32gand 375.03+68.79g;
P <0.05).

The small-for-gestation age infants gained weight
more than those who were born premature with weight
less than 2000 g, but gained weight less than normal
infants. During the ninth month children of the Il group
gained weight least of all, and healthy infants gained
weight the most. However, small-for-gestation age infants
had less weight gain than healthy infants, but higher than
premature babies. During the tenth month children of the IlI
group had greater weight gain than children of the | and IV
groups (448.0 £ 311.05 g against 310.06 + 75.03 g and
292.87 + 85.56 g; P < 0.05). But 11-month-old infants of

3anopoxckuii MeguumHekuin xypHan. Tom 20, Ne 1(106), sHeapb—despans 2018 .



the Il and IV groups gained weight more than children of
the I and I1l groups (200.1 + 76.32 g and 510.0 £ 176.35 g
against 490.98 + 168.55 g and 168.2 + 67.07 g; P < 0.05).
During this age the small-for-gestation age infants had
the least weight gain. During the twelfth month the greatest
body weight gain was observed among children of the |
and Il groups, the smallest — among children of the Ill and
IV groups.

One-year-old infants of the Il and Il groups had
approximately equal weight (9215.0 + 156.36 g and
9376.25 + 400.54 g), that was significantly greater
than weight of the IV observation groups children
(9984.61 £ 242.80 g) and the smallest weight had children
of the | groups (8840.0 + 471.81 g).

Also weight of normal infants was significantly higher
than weight of other children groups every month. However,
infants weight of the 1, Il and Il groups also did not differ
significantly at the third and at fifth months of life.

Results of children’s length study are presented in
the Table 6, 7 and Fig. 2.

Every month the healthy babies had body length
significantly greater than all children, born with low body
weight. Children of the | group had significantly the lowest
rates of body length within the first four months of life, but
starting from the fifth month of life these children caught
up with children of the Il and IIl groups. In the first half of
the first year (from the 15t up to 6™ month of life) body length
of full-term infants increased significantly slower than
body length of children from other groups. Children with
intrauterine growth and development retardation aged 7
months of life had significantly lower body length gain than
other groups children (1.0 + 0.45 cm against 2.0+ 0.25 cm
and 2.0+ 0.5cmand 2.0 £ 0.51 cm; P < 0.05). However,
it should be mentioned that at this age children of the I, Il
and |V groups had equal body length gain. At the eighth
month of life children of the Il group were registered to have
the largest body length gain (2.3 + 0.44 cm) and the smal-
lest length gain was among children born prematurely with
aweight less than 2000 g and healthy children (1.5+0.9cm
and 1.5 £ 0.75 cm). Significantly greater gain in body
length at the ninth and tenth month of life was registered
among healthy babies, in comparison with children born
prematurely with low body weight. At the eleventh month,
significantly the highest body length gain was observed
among children of the | observation group (1.6 £ 0.67
cm) than among other groups, and significantly the low-
est length gain was among children with intrauterine
growth retardation (1.25 + 0.43 cm). At twelve months,
the indicators of body length gain were significantly
the greatest among children of the Ill group and the smal-
lest among prematurely born infants with weight from
2000 g to 2499 g (3.50 + 1.1 cm against 2.78 + 0.98 cm;
P <0.05).

At 1 year old the normal infants of the IV groups had
the largest body length (75.0 £ 0.978 cm) and small-for-ge-
station age infants of the Ill group had the smallest body
length (73.22 £ 0.82 cm).

Results of the head circumference study are presented
in the Table 8 and Fig. 3.

In the first two months of life prematurely born infants
with weight less than 2000 grams had the smallest head
circumference. Significantly greater head circumference
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Fig. 1. Physical Growth schedule: Weight to Age.
Table 6. Mean (M) of gain in length (cm), standard error (xm)
Age (month) Groups
| Il ] \%
1 3.35+0.55%¢ 6.0+.09"% 3540487 2.24+092"7%
2 6.0 +1.53%# 55+1.2¢ 5.0+0.93" 475+1.07"%%
3 2.5+0.95% 3.5+0.85"% 3.0+0.337% 2.25+0.85"%%
4 4.0+0.67%%# 2.87+0.56" 2.75+0,8" 2.5+048"2%
5 3.0+1.1% 3.0+041% 25+0.91% 1.5+0.5"2%
6 3.0+ 14 20+£05" 2.5+0.56" 2.0+043"2¥
7 2.0+0.25° 20+05% 1.0+ 04574 20+0.51%
8 15+£0.97% 231044754 2.0+0.56"2¢ 1.5+0.75%%
9 23+0.87%% 2.5+048"% 1.79+0.27"#4 3.0£1.0"%
10 2.89£0.95% 15+0.55% 1.25+0.63% 3.0+0.88"%
1 1.6+0.67%% 1.34 £0.34"% 1.25+043 "2# 1.50 £ 0.5*
12 2.78 £0.982%# 323+1.0"%4 350+ 1.1 3.0+1.0%%
2,34 comparison of the 1%, 2, 3, 4" groups of children (P < 0.05).
Table 7. Mean (M) of length (cm), standard error (xm)
Age (month) Groups
| Il ] \%

0 42.38+£0.6424  4538+0.82"%%  47.06+0.43"*#
1 46.58 + 0.8 49.25+0.88" 49.67 £0.92"+
2 51.67 +0.8%%# 54.75+0.89"# 54.89 +0.62"%
3 54.29 +1.0%%# 5745+ 0.7" 57.28 +0.67"%
4 57.50 £ 1.1#%¢ 60.00 +1.07"# 59.39 + 0.47"#
5 61.25+0.75" 62.50 +0.96* 62.37 +1.1%

6 63.33 £ 0.42%% 64.44 +0.95"% 64.7£0.9"%

7 65.50 + 0.5 66.60 £ 1.61%# 66.56 + 0.68"

8 67.50 + 1.27% 66.9 % 1.47"%# 67.5+0.52%

9 68.52 + 0.57%# 68.28 + 0.97%# 69.38 + 0.66%*
10 70.33 +£0.37%¢ 69.05 + 1.53%# 71.25+0.812¢
1 71.56 + 0.46%¢ 70.5+2.5"¢ 71.43 £0.597%
12 7460+ 0.337%4  7362£098"% 4  73.22+0.82"%

52.53 £0.68" %%
53.75+1.75"#%
58.50 +1.0"%¥
61.30+0.76"
63.60 + 1.23"%*
65.66 + 1.45"#*
66.31+£0.79"2%
66.56 + 0.67 "*¥
69.0+1.73"2¥
70.3+0.97"%%
7342 +1.81"2%
74.0 £2.65"23"
75.0£0.978" %%

2,374 comparison of the 1%, 2%, 3¢, 4" groups of children (P < 0.05).

was observed among healthy babies during the 6 month
of life. At one year old the indicators of head circumference
among prematurely born infants who had weight less than
2000 g at birth and healthy children were 46.7 + 0.58 cm
and 46.5 + 0.65 cm. The head circumference in children
born with weight of more than 2000 g and children with
intrauterine growth retardation was characterized by
the same indicators.
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Table 8. Mean (M) of head circumference (cm), standard error (+tm)

Age (month) Groups

| Il ] IV
0 2944 +0.63%%%  31.0+0.27"%# 32.1240.33"2# 34.0+0.36"%%
1 33.79£0.732%%  35.0+0.56"* 35.10 £0.36"* 37.0+0.66"%%
2 35.8+0.377%# 38.0+0.83" 37.5+1.44"% 39.0+0.36"%%
3 38.08+0.557%4  38.0+0.58"% 38.23+ 042174 40.0+£0.34"%%
4 38.9+0.67%%4 39.5+0.77"5# 38.68 +1.75"+ 41.0+0.38"%
5 39.67 £ 0.46% 40.5+£0.98"# 39.0£0.98" 41.0£0.58"%%
6 4123 +0.5%% 41.0+0.33"% 425+0.66"% 43.0+0.35"%%
7 41.78 £ 0.4%%# 42.0+0.6" 4275+ 0.74"# 42.25+0.25"%%
8 42.83+0.6°% 4311 £1.5" 4376 +0.67" 42.15+0.15"%%
9 434£0.7%% 43.67 +0.67°# 44.0 £0.38"% 43.0 £0.34"%%
10 4544 +0.557%4  4421+1.0"% 445+ 045" 44.0+0.88"%%
" 46.2£0.37% 44.67 +0.50 45.0+0.33" 445+ 05"2%
12 46.7 £ 0.58% 45.0+0.73"# 455+ 046" 46.5 £ 0.65°%
2:3.4" comparison of the 1%, 2¢, 3¢, 4" groups of children (P < 0.05).
80
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Fig. 2. Physical Growth Schedule: Length to Age.
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Fig. 3. Physical Growth Schedule: Head circumference to Age.

Conclusions

1. Children with intrauterine growth retardation made up
arisk group of physical growth (weight deficit or overweight)

disorders development.
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2. Dynamics of physical development indicators (month-
ly body weight and length gain) in infants born prematurely
with a weight between 15001999 grams is similar to that
in normal newborns.

3. The physical development of children born with a
weight of more than 2000 grams and children with intra-

uterine growth retardation was characterized by the same
growth rate of body weight and length indicators in the first
year of life.

4. In neonatologists, pediatricians and family doctors
practice for valid assessment of children physical develop-
ment born preterm with low birth weight, it is necessary to
use the Fenton growth chart for preterm infants up to the age
of 40 weeks in some cases up to 50 weeks.
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