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Abstracts

The article discusses data from recent scientific research dedicated to the analysis and comparison of
anthropometric indicators in 11-year-old children with visual impairments compared to their relatively
healthy peers. Due to partial or profound impairment of the visual analyzer and its functions, the authors
suggest that these children exhibit significant lag in physical development. Scientists note low anthropometric
indicators, specifically in body weight, height, chest circumference, and chest excursion in children with
visual impairments. The goal of the research is to conduct a comparative analysis of anthropometric
indicators in 11-year-old children with visual impairments and their relatively healthy peers.

Research Methods. The study involved 20 children: 11-year-old, comprising 10 children with visual
impairments attending the Educational and Rehabilitation Center “Zoresvit” in Odesa, and 10 relatively
healthy children. The healthy children received basic secondary education at the Supportive Educational
Institution “Vypasnyansky Educational Establishment of General Secondary Education” of the Molohivska
village council in the Bilhorod-Dnistrovskyi district of the Odesa region. The scientific research was
conducted in accordance with the fundamental principles of the “Ethical Principles for Conducting Human
Research” as outlined in the Helsinki Declaration (1964-2013). The accomplishment of the research
objectives was carried out using commonly accepted methods: including theoretical analysis of
scientific literature on the chosen research topic, standard anthropometry, and mathematical data processing.
Results. In conducting a comparative analysis of these indicators in groups of 11-year-old children with
visual impairments and their relatively healthy peers, it is noted that for some of these indicators, children
with visual dysfunctions exceed their peers. These indicators include body weight and body length by both
absolute and sigma values, as well as the chest excursion indicator. However, corresponding statistical
analysis showed that the difference between the groups is statistically significant only for body weight
indicators (p<0.01), while for the rest of the indicators, the differences do not reach statistical significance.
In other words, 11-year-old children with visual impairments significantly differed from their relatively
healthy peers prlmarlly in terms of body weight, both in kilograms and in sigma assessments, taking into
account age-specific norms. Conclusions. The difference in anthropometric indicators between groups of
children with visual impairments and their relatively healthy peers is statistically significant only for body
weight indicators (p<0.01). This suggests that children with visual impairments have significant differences
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in body weight compared to their healthy peers. Interestingly, for the rest of the investigated indicators,
differences do not reach statistical significance. This may indicate that, despite visual impairments, other
aspects of physical development in these children may be similar to their healthy counterparts. The
conducted comparative analysis of anthropometric indicators highlights that some children with visual
dysfunctions exceed their peers, specifically in terms of body weight and body length indicators by both
absolute and sigma values.

Key words: physical development, anthropometric indicators, children, visual impairments.

VY crarTi po3MISHYTO JaHi Cy4acHUX HAayKOBHX JOCIIIKEHb, MPUCBIYEHUX aHANI3y Ta MOPIBHSHHIO
aHTPONIOMETPHYHAX MOKa3HUKIB JiTeil 11 pokiB 3 MOpyIIEHHSIM 30py 3 iX BiI[HOCHO 3/I0POBHMH OIHO-
JIITKaMHU. BHacnmox YaCcTKOBOTO a00 TITHOOKOT0 TIOPYLICHHS! 30POBOTO aHanizatopa Ta Horo (byHKuu/I Ha

TYMKY aBTOplB y niTei Bm3HaqaeTLcsi 3Ha4YHE BIJCTaBaHHA y (1)13HqH0My PO3BUTKY. HayKOBLu BiJ3HAua-
IOTh HU3BLKI aHTpOHOMeTpI/I‘lHl MOKa3HHUKH, & caMe MacH Ta 3pOCTy Tifa, 06B0;[y TPYIHOI KIITHHU # eKc-
Kypcii y aitei i3 TOPYLICHHAM 30Dy. MeTa JOCJTIIKeHHS TI0JISITae y HOplBHSIJ'ILHOMy aHaisi aHTPOIIO-
METPUYHUX MOKA3HHKIB Y ,Z[lTeI/I 11 pOKlB 13 MOPYIICHHAM 30py 3 ix BI,Z[HOCHO 310POBHMH OJIHOJIITKAMH.
MeTozm AocaiIKeHHs. Y TOCTiKEeHHI B3sUH yyacTh 20 ,Z[lTeI/I 11 pokiB, 3 sikux 10 miTeit i3 TIOpYIICHHSAM
30Dy, 5Kl HaB4aIKuCch y HaBuanbHO-peabimiTamiiHoMy I.IeHTpl «30pecBiT» M. Oﬂecn ta 10 giTelt BiIHOCHO
3nopoBux. OcTaHH1 3;[06y13ann 6330By CepeNHI0 OCBlTy B OHOpHOMy 3aKiaagl OCcBITH «BHUMacHIHCHKUI
3aKiIajl 3araabHOi cepelHboi OCBITH» MONOTiBChKOi CilbechKoi paau binropox-J/{HicTpoBChKOTO paiioHy
Onecbkoi oOacri. HayKOBe JOCHIKEHHS pean13OBaHo 3 JOTPUMaHHSM OCHOBHHUX MONoxkeHb «lIpaBuin
E€TUYHUX HpI/IHI.II/IHlB MPOBE/ICHHSI HAYKOBHMX JIOCIIKEHDb 32 YUaCTIO JIOAUHI, 3aTBEP/KCHIX leabcin-
CBKOIO ,Z[eKJ'IapaI_I1€IO (1964-2013 pp.). Bupimennsi noctaBieHux 3aBIaHb nocnmmeﬂﬂﬂ MPOBOIMJIOCH
3aFaJIbHOHpI/IHHﬂTI/IMI/I MeTOaMMH: TCOPETHYIHOTO aHaNi3y JaHUX HAYKOBOI JIITepaTypH 3 BUOpAHOI TeMU
I[OCJ'IIIL)KCHH}I CTaHI[apTHOI aHTpOHOMeTpu Ta MaTeMaTHYHOL 06po61<14 JaHuX. Pe3yJ11,TaTn. HpOBoz[ﬂqH
MOPIBHSUIBHUIN aHaNi3 LU MOKa3HUKIB y rpymnax aitei 11 pOKlB 13 MOPYILIEHHM 30py Ta IXHIX BIIHOCHO
310POBHX OI[HOJ'IITKIB BII3HAUMMO, 10 32 IESKUMH 3 HUX JIITH 13 30pOBUMU AUCHYHKIIIIMH IEPEBUIIYIOTH
CBOIX OMHOMITKIB. Ll¢ moka3Huku mMacu Ta JIOBKHHH TiJIa 32 a0COMIOTHUMHY T4 CUTMAJILHUMU 3HAYEHHS-
MH, a TaKOX TOKAa3HUK eKCKypCii TpyAHOi KITUHU. BTIM BiAMOBITHUN CTAaTHUCTUYHHUM aHali3 MOKa3aB,
10 PI3HULS MK IpyNamy € CTaTHCTHIHO I[OCTOBlpHOI-O JMIIe 3a MmokazHukamu Macu Tina (p<o, 01) a3a
PeLITor IMOKAa3HUKIB BI,I[MIHHOCTI He Ha6yBa10Tb plBHiI CTaTUCTUYHOT 3Haqym00T1 Tob6to 11-piuni gitu
13 MOPYLICHHSIM 30pY CyTTEBO BlI[p13H$IJ'II/IC$I BiJl IXHIX BiJTHOCHO 3JI0POBUX OTHOIITKIB 3HAYHO OLTBIION0
Macoo TiNa, sIK y KiTorpamax, Tak 1 y CUTMalbHHX OI[IHKaX, BU3HAUCHUX 3 YPaxXyBaHHSM HOPM [t BIKY.
Bucnosku. Pisnung 3a AHTPONOMETPUYHUMH MIOKa3HHKAMHU MK Tpymamu JiTei i3 MOpyLIeHHIM 30py
Ta 1X BIAHOCHO 3/10POBHMH OJIHOJITKAMHU € CTATUCTUYHO JOCTOBIPHOIO JIUIIE 33 MOKa3HUKAMU MAacH Tijla
(p<0 01). LlixaBum € TOil dakr, 10 33 PELITOK ,E[OCJ'III[)KyBaHI/IX MOKa3HUKIB BIIMIHHOCTI HE HaOyBalOTh
PIBHS CTaTUCTUYHOI 3Haqym00T1 HpOBOI[iI‘II/I MOPIBHAIIBHUYN aHAaIi3 ,Z[OCJ'II,H)KYBaHI/IX aHTPONOMETPHIHAX
MOKAa3HMKIB y rpymax jaitei 11 pOKlB 13 IOpYIIEHHAM 30Dy Ta iXHiX BiIHOCHO 310pOBHX O,Z[HOJIITKIB BifI-
3HAYKMMO, 110 32 JeSIKUMH 3 HUX JIITH 13 30pOBUMU AUC(YHKITISIMU IEPEBUIITYIOTh CBOIX OHOMITKIB. A came
3a MOKa3HMKAMH MACH Ta JOBXUHU Tija 32 a0COIIOTHUMHU T4 CUTMaIbHUMHY 3HAYEHHSIMU.

Kniouogi cnosa: $hiznunmii po3BUTOK, aHTPONIOMETPUYHI TOKA3HUKHU, ITH, TOPYLIEHHS 30DY.

Introduction. Significant lag in physical
development is observed in children due to par-
tial or profound impairment of the visual ana-
lyzer and its functions [4]. Scientists note [5; 6]
low anthropometric indicators, a body weight
and body height, chest circumference and excur-
sion [7]. Authors particularly note a rapid lag in
physical development indicators [6] of middle
school-aged children with visual impairments
compared to their relatively healthy peers [1;
17]. These changes may be due to difficulties
in visual-motor coordination [3; 9], which sub-
sequently of lead to hypodinamia, which, over-
all, has a negative impact on the development of

motor activity in children with visual impairment
[8]. Analysis of recent research [11] and publi-
cations dedicated to analysis [14] and compar-
ison [16] of indicators of physical development
in children with visual impairments compared to
their relatively healthy peers [18] determined the
discrepancy in opinions regarding the severity of
delay. This statement is supported by the exceed-
ing of certain indicators of physical development
in children with visual impairments compared
to their relatively healthy peers. For example:
significant overweight in children with visual
impairments [12]. It is possible to assume that
the increase in body weight in children with
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visual impairments is due to a sedentary lifestyle,
hypodynamia, or spatial-coordination disorders
[9; 12]. The lack of consensus regarding the
delay in physical development disorders or the
exceeding of certain anthropometric indicators
in children with visual impairment compared to
their healthy peers underscores the relevance of
the presented study.

The aim of the study is to conduct a com-
parative analysis of anthropometric indicators in
11-year-old children with visual impairment in
relation to their healthy peers.

Materials and Methods of the Study. Twenty
11-year-old children participated in the study,
including 10 children with visual impairment
who attended the Educational and Rehabilitation
Center “Zoresvit” in Odesa, and 10 relatively
healthy children. The latter received basic sec-
ondary education at the Educational Institution
“Vypasniansky Educational Institution of Gen-
eral Secondary Education” of the Mologivska
village council in the Bilhorod-Dnistrovskyi dis-
trict of the Odesa region. The scientific research
was conducted in accordance with the fundamen-
tal principles of the “Rules of Ethical Principles
for Conducting Human Research”, as approved
by the Helsinki Declaration (1964-2013). The
tasks set in the research were addressed using
commonly accepted methods: theoretical anal-
ysis of scientific literature on the chosen research
topic [13], standard anthropometry [15], and
mathematical data processing [2].

To analyze and compare anthropometric
indicators of 11-year-old children with visual
impairmentrelativetotheirhealthypeers, methods
of central tendency assessment (mean, mode)
and distribution variability (standard deviation,
quartiles) were employed. To prepare the data
for the application of statistical procedures, a
procedure for checking the research results for
normality was employed using the Kolmogorov-
Smirnov goodness-of-fit tests with Lilliefors
correction and Shapiro-Wilk test. To determine
differences in anthropometric indicators between
children with visual impairment and their
relatively healthy peers, as well as within this
sample, the method of comparing independent
samples using the Mann-Whitney U test and
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Student’s t-test was applied. The processing of
research results was conducted using IBM SPSS
Statistics 21 software, and graphical material
was prepared in the Microsoft Excel package.

The research findings. In the group of
11-year-old children with visual impairment,
body weight ranged from 35 kg to 58 kg, with
an average of (45.8+7.3) kg. Height varied
from 140 cm to 156 cm, with an average of
(148.1+5.65) cm. Chest circumference during
inhalation ranged from 68 cm to 80 cm, with an
average of (74.2+4.39) cm, and during exhala-
tion from 65 cm to 79 cm, with an average of
(71.7£5.21) cm. Chest excursion ranged from
2 cm to 4 cm, with an average of (2.9+0.88) cm.

The data presented in figure 1 showed that in
the majority of 11-year-old children with visual
impairment, body weight exceeded the norm for
their age (80%). The height of these children
was above the average level in 30% and high in
another 30%. Regarding chest circumference,
30% of the children corresponded to a high
level, 30% were above average, and 40% were
at an average level. In terms of chest excursion,
70% of the children showed an average level,
while 30% showed a low level. This indicates
that the majority of 1l-year-old children with
visual impairment had anthropometric indicators
characterized by above-normal values for
weight, height, and chest circumference, with
moderate chest excursion. Before proceeding
to the comparative analysis of the obtained
anthropometric results for 11-year-old children
in this group, let’s evaluate the distribution
parameters within the group and determine the
appropriate statistical methods to apply to them
(Table 1).

The table data indicate that body weight and
chest circumference indicators are normally
distributed, and therefore, we will characterize
the distribution center by means and standard
deviations. To assess the statistical significance of
differences, we will apply the Student’s t-test. The
distribution of height also has normal parameters
in the group of 11-year-old children. However,
chest excursion is characterized by a non-normal
distribution. It is evident that for the latter two
indicators, we will choose non-parametric
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Fig. 1. Distribution of 11-year-old children with visual impairment
by the expression of anthropometric indicators in percentages (n=10)

Table 1
The results of checking the distribution of physical development indicators
in 11-year-old children with visual impairment for normality
11 years old (n=10)
< e T
The indicators Kolmogorov Smlrn‘ov ,v’v1th Lilliefors “Shapiro-Wilk”
correction
D P W P
Body weight, kg 0.156 p>0.20 0.945 p>0.20
Height, standing, cm 0.163 p>0.20 0.93 p>0.20
Chest circumference 0,.259 p<0.05 0.899 p>0.20
inhalation, cm
Chest circumference 0.171 p>0.20 0.913 p>0.20
exhalation, cm
Chest excursion 0.248 p<0.05 0.805 p<0.05
Body weight (o) 0,218 p>0.10 0,917 p>0.20
Height, standing (o) 0,217 p>0,20 0,909 p>0.20
Chest circumference () 0.178 p>0.20 0.936 p>0.20

statistical analysis criteria. Among relatively
healthy children, there were no individuals with
a high body weight level overall. Fifty percent of
the children were characterized by above-normal
body weight, and 50% had normal body weight
(Fig. 2).

The height of these children corresponded to
the norm in 50% of cases, with the remaining
children either slightly taller than the norm for
11 years (30%) or considered tall for their age
(20%). Regarding the chest circumference and
excursion indicators, the data for 11-year-olds
without visual deprivation were the same as
those in the group with visual deprivation. In
other words, 11-year-old children without visual
deprivation generally have lower body weight

and height. However, chest circumference and
excursion in them are approximately the same
as in children with visual deprivation. The check
for normality of the results of measuring physical
development indicators in the group of relatively
healthy children showed that all of them, except
for the chest excursion indicator by frequency
distribution, are similar to normal (Table 2).

To compare anthropometric indicators of
11-year-old children with visual impairment with
their relatively healthy peers, the results will be
analyzed using the mean and standard deviation.
Comparative  analysis of anthropometric
indicators will be conducted using the Student’s
t-test. Only for the chest excursion indicator,
we will choose quartiles of distribution and
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Fig. 2. Distribution of relatively healthy 11-year-old children
by the expression of anthropometric indicators in percentages (n=10),
depicting levels of development

Table 2

The results of checking the distribution of anthropometric indicators in 11-year-old children
with visual impairment and their relatively healthy peers for normality

11-year-olds with visual impairment (n=10) | 11-year-old relatively healthy peers (n=10)
Kolmogorov-Smirnov Kolmogorov-
Indicators with Lilliefors Shapiro-Wilk Smirnov with Shapiro-Wilk
correction Lilliefors correction
D p W p D p W p
Body weight, kg 0.156 p>0.20 0.945 p>0.20 0.197 p>0.20 0.951 p>0.20
He‘ght’c f:la“dmg’ 0.163 | p>020 | 0.93 p>0.20 0225 | p>0.10 | 0904 | p>0.20
Chest circum-
ference inhalation, 0.259 p<0.05 0.899 p>0.20 0.214 p>0.20 0.881 p>0.10
cm
Chest circum-
ference exhalation, 0.171 p>0.20 0.913 p>0.20 0.197 p>0.20 0.899 p>0.20
cm
Chest excursion 0.248 p<0.05 0.805 p<0.05 0.381 p<0.05 0.64 p<0.05
Body weight (o) 0.218 p>0.10 0.917 p>0.20 0.177 p>0.20 0.919 p>0.20
He‘ghtzs;andmg 0217 | p>020 | 0909 | p>020 | 0202 | p=020 | 089 | p>0.10
Chest circum-
ference (o) 0.178 p>0.20 0.936 p>0.20 0.17 p>0.20 0.926 p>0.20

the U-criterion. Conducting a comparative
analysis of these indicators in groups of 11-year-
old children with visual impairment and their
relatively healthy peers, it is noteworthy that in
some of them, children with visual impairments
exceed their peers (Table 3). These are indicators
of body weight and height in absolute and sigma
values, as well as the chest excursion indicator.
At the same time, data on chest circumference
in relatively healthy 11-year-old children are
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somewhat higher than in the group to which we
pay careful attention. However, the correspond-
ing statistical analysis showed that the difference
between the groups is statistically significant
only for body weight indicators (p<0.01), while
for the other indicators, the differences do not
reach the level of statistical significance. In other
words, 11-year-old children with visual impair-
ment significantly differed from their relatively
healthy peers in terms of body weight, both in
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Table 3

Differences in the expression of anthropometric indicators between 11-year-old children
with visual impairment and their relatively healthy peers

Indicators of physical development
- $ g S g - b5
= £ 29 2o = o~ 2
Compared | Statis-tical o0 o - § S| = § £ e ,E 20 ) o £
. . I on - L o © L o O L »  ~ b1 L Q0 ~
groups indi-cators E 3 = eS| =2 = 5 E © < R0
Z 2 o 5&; CE=Z| O3 Z z C E
S s QO = 0 = [ S = @
i 35| 3% = G
5 45.8 148.1 74.2 71.7 2.9 227 1.10 0.97
with visual s 7.32 5.65 439 5.21 0.88 1.65 0.88 1.21
impairment Me 45 149 76 73 3 2.51 1.36 1.24
(n=10) 25% 43 143 71 67 2 1.39 0.32 -0.22
75% 51 152 77 75 4 2.62 1.77 1.74
5 37 146.5 74.7 72.5 2.6 0.56 0.84 1.04
. s 1.94 4.81 45 4.86 0.52 0.59 0.74 1.26
relatively
healthy (n=10) Me 38 147 77 74 3 0.6 0.93 1.33
25% 35 142 71 68 2 -0.01 0.12 -0.19
75% 38 150 78 76 3 0.98 1.33 1.67
t 2 . 2 . — 2. . 12
Validity of L 379 0?8 075 036 = 78 OjO 07
diff
rerences o p<0,01 | p>0,05 | p>0,05 | p>0,05 | p>0,05 | p<0,01 | p>0,05 | p>0,05

Note: The level of significance of differences was determined using the following critical values: UKp(IO; 10; 0.05)=23;

. (18;0.01)=2.88.

kilograms and in sigma values, determined tak-
ing age norms into account.

Discussion. Analyzing the data of the scien-
tific study, it was found that in some anthropo-
metric indicators, children with visual impair-
ments exceed their peers. These are the indicators
of body weight and height in both absolute and
sigma values. The chest excursion indicator of
children with visual impairment also exceeds the
corresponding indicator in comparison with their
healthy peers. However, the conducted study
revealed that the difference in anthropomet-
ric indicators between groups of children with
visual impairment and their relatively healthy
peers is statistically significant only for body
weight indicators (p<0.01). This assumption has
already been discussed by the authors [16]. It is
interesting that for the rest of the investigated
indicators, the differences do not reach the level
of statistical significance. Analyzing the data of
chest circumference in relatively healthy chil-
dren, it was found that they are slightly higher
than in the group of children with visual impair-
ment. The experiment confirmed the data on
reduced indicators of physical development in

children with visual impairment [11] compared
to their healthy peers [18]. The presented values
of physical development indicators in children
with visual impairment exceeding the results of
their relatively healthy peers may be due to dif-
ficulties in visual-motor orientation and a seden-
tary lifestyle [1; 3; 9].

Conclusions. The data from recent scien-
tific research confirm the fact that children with
visual impairment may experience a slowdown
in the natural growth of anthropometric indica-
tors, which are indicators of physical develop-
ment. However, the age dynamics of changes
in physical development in children with visual
impairments remain preserved. In the presented
scientific study, data were obtained that confirm
the opposite statement. The difference in anthro-
pometric indicators between groups of children
with visual impairment and their relatively
healthy peers is statistically significant only for
body weight indicators (p<0.01). Interestingly,
for the rest of the investigated indicators, the dif-
ferences do not reach the level of statistical sig-
nificance. Performing a comparative analysis of
the studied anthropometric indicators in groups
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of 11-year-old children with visual impairments
and their relatively healthy peers, it is notewor-
thy that, in some aspects, children with visual
dysfunctions exceed their peers. Specifically,
in terms of body weight and height indicators
by both absolute and sigma values. There is an
observed excess by both absolute and sigma val-
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