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Abstract. Childhood obesity has become a global
public health problem. This paper describes the current
prevalence of school-age children obesity in Chernivtsi
region. We examined 848 children (mean age — 13,9+0,06
years) from different parts of the region. Body mass index
(BMI) and waist-to-hip index were calculated, Z-index of
BMI was estimated according to the local anthropometric
percentiles standards. The prevalence of total overweight
was 19,9 % including 13,6 % of obesity. The prevalence
also varies by age, gender and place of living. In boys over-

weight was in 20,8 % and 19,2 % — in girls, obesity —
14,6 % and 12,3 % respectively. The prevalence of obesity
is the highest in age 12 and 13 years — more than 20 %. The
overweight in our children has positive correlation with
higher systolic blood pressure (1=0,27, p<0,05) and nega-
tive with physical performance (r=-0,21, p<0,05).
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Background. Overweight and obesity among
adult and children remain as public health problems all
over the world [6, 7]. In the past three decades, child
overweight and obesity prevalence has risen substan-
tially in most high-income countries and, from the
scarce data available, seems to be rising rapidly in
low-income and middle-income countries [4, 5]. Ex-
cess of body weight in childhood is associated with
overweight in adulthood and higher risk of different
diseases, disability and premature death. Childhood
obesity increases general morbidity and mortality and
its effects on cardiovascular risk factors in adulthood
are substantial. There are also obesity-related diseases
such as metabolic syndrome, diabetes mellitus second
type, arterial hypertension and other cardiovascular
disease [1, 6]. The World Health Organization classi-
fies adult individuals as overweight if their body mass
index (BMI) exceeds 25 kg/m” and obese if BMI ex-
ceeds 30 kg/ m’. With this classification the preva-
lence of obesity in the United States and Europe has
been 20 % and even more [7]. These levels of obesity
targeted education, prevention, and early detection
programs for those persons at the greatest risk. Nutri-
tive and metabolic determinants, lifestyle choices and
genetic predispositions are major factors contributing
to obesity [3, 4]. The difference between adult and
children overweight detection has methodical issues.
The detection of children overweight is generally
based on levels of weight adjusted for height in rela-
tion to national gender and age percentile standard.
For early childhood simple weight-for-height propor-
tion is used but for school-age children BMI is more
suitable. The overweight is estimated with the level of
BMI value over 90 % and obesity in cases with level
over 95 % [6]. In Ukraine the prevalence of over-
weight and obesity in school-age children in recent
years has not been studied thoroughly. Overweight
and obesity, as well as their related diseases, are
largely preventable. Prevention of childhood obesity
therefore needs high priority.

Objective: The aim of this study was to deter-
mine the prevalence of obesity among school-age
children living in Chernivtsi region.

Materials and methods. In total 848 children
in age 10-17 years (mean age — 13,9+0,06 years,
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45,4 % boys and 54,6 % girls) from urban and rural
areas of region were examined in schools during
screening for elevated blood pressure. The study
includes assessment of resting anthropometric data,
physical activity habits, blood pressure, structure and
quality of nutrition, food preferences, family and
socioeconomic data. The anthropometric measure-
ments and pubertal assessments were carried out on
all children. Body weight was measured in kilograms
(to one decimal point) using a digital balance and
height was measured to the nearest 1 cm using a sta-
diometer. Waist and hip circumference were meas-
ured in a standing position in centimeters using an
inelastic tape. BMI and waist-to-hip index were cal-
culated, according to local anthropometric percen-
tiles standards Z-index of BMI was estimated.
Unlike in adults, BMI cut-off points used to classify
overweight and obesity in children should be sex—
age-specific. Overweight and obesity were defined
as BMI over the 90" (Z-index > 2) and 95" percen-
tile (Z-index > 3) respectively. Pubertal assessment
in children was obtained using the Tanner 5-point
pubertal self-rating scale. Statistical analysis was
conducted with program Statistica (version 5.11,
StatSoft Inc.). Data were expressed as mean + stan-
dard error for quantitative variables and as numbers
and percentages for categorical variables. Statistical
analysis was performed using the Student’s t-test for
numerical variables. All p-values were two-tailed
and p<0,05 was considered statistically significant.
Results of the research and their discussion.
Anthropometric measurements were taken at each
research age group and were standardized using pro-
cedures Z-index assessment for BMI. In total cohort
Z-index of BMI was slightly higher 0-point —
0,43+0,05. There were no significant difference be-
tween boys and girls — Z-index BMI in boys
0,37+0,08 and in girls — 0,48+0,06 (p>0,05). The
prevalence of total overweight was 19,9 % including
13,6 % of obesity. In boys overweight was 20,8 %
and 19,2 % — in girls, obesity accordingly — 14,6 %
and 12,3 %. For comparison recent studies by WHO
indicate that approximately 20 % of school age-
children in European countries are overweight and
5 % are obese [7]. In our research level of obesity
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was nearly triple higher. The gender distribution of
BMI Z-index was shown on figure 1. There were
difference between children body mass dependent on
place of living: Z-index of rural students was twice
higher (0,70+0,10) in comparison with urban
(0,34+0,06, p<0,05) and prevalence of overweight
also differed — 24,6 % and 18,2 % accordingly.

The dynamic of anthropometric measurements
and indexes in our research was shown in the table.
The body mass and the chest circumference were
arising gradually with linear dependence to age. Both
indexes were nearly the same in all age subgroups.
The BMI level and the waist-to-hip index were
changed with the age in opposite direction but posi-
tively correlate with overweight.

The body mass and chest circumference dif-
fered non-significantly in non-overweight and over-
weight children. The difference of data was signifi-
cant in BMI — (18,9+0,08) kg/m” versus (25,5+0,27)
kg/mz, in Z-index of BMI — -0,13+0,04 versus
2,67+0,04 and in waist-to-hip index — 0,77+0,003
versus 0,81£0,005. All these indexes after adjusting
for age had diagnostic values for obese children too
and could be used for diagnostic of overweight and
obesity in different age group.

We also analyzed the prevalence of overweight
and obesity in children for age groups between 10
and 17 years (fig. 2). The highest prevalence of obe-
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sity was in 12 and 13 years — more than 20 %
(20,7 % and 21,3 %). The decrease in next age pe-
riod correlated with puberty stage (r=-0,14, p<0,05)
and pubertal stature growth acceleration (r=-0,21,
p<0,05). The velocity of the stature increment ex-
ceeds the rate of increase in the body mass. Our data
differ from results obtained in our region by other
pediatrician where the changes were linear in nature
[2]. By our opinion the difference depends mostly on
inequality of the research design.

Although current understanding of the health
consequences of overweight is predominately based
on adult studies, increasing evidence suggests that
childhood obesity has a number of not only immedi-
ate but long-term health programming consequences.
Overweight and obese children are likely to maintain
their status in adulthood and will be at higher risks
for developing chronic diseases such as hyperten-
sion, heart disease and certain other problems. The
overweight in our children also has positive correla-
tion with systolic blood pressure (r=0,27, p<0,05)
and negative with physical performance (r=-0,21,
p<0,05).

In conclusion, childhood obesity is a serious
public threat in many countries worldwide including
Ukraine. Obesity has many health and financial con-
sequences to individuals, their families and society in
general and is largely preventable. Therefore, diag-
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Fig.1. Children distribution by Z-index of BMI according to gender
Table
Anthropometric data and indexes in different age group
Age of children
Index
10 11 12 13 14 15 16 17
Body mass, k 34,5 41,0 474 50,5 56,9 58,6 59,7 61,9
9 9 9 9 bl b bl 9 bl
Chest circumference, cm 67,1 72,8 77,6 79,6 82,6 83,7 85,4 87,9
BMI, kg/m* 17,3 18,7 19,9 20,0 20,5 20,6 20,7 21,9
Waist-to-hip index 0,83 0,82 0,80 0,78 0,79 0,76 0,76 0,75
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Fig. 2. Age trend in overweight and obesity in surveyed children
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U3BbITOYHBINA BEC U O)KUPEHHUE Y JETEN NIKOJBHOI'O BO3PACTA
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Pe3iome. [leTckoe OXXHMpEeHUE CTaNO BaXKHON MPOOIEMOi 0XpaHBI 0OLIECTBEHHOTO 310poBhs. B pabore ananuzupyercs
COBPEMEHHBIII YpOBEHb OXHPCHHUS y AETeH IIKONBHOTO Bo3pacTta YepHoBuikoi obmactu. OOGcnmemoBano 848 nereit
(cpenumii Bo3pact — 13,940,06 net) u3 pasHbix gacteit oomactu. Munexc maccs! Tena (MMT) u unnexc tanus-6enpa nox-
CUNTHIBAINCH, KpoMe Toro ompexesuicst Z-uaaekc IMT B cOOTBETCTBHH C JIOKaJbHBIMH aHTPOIIOMETPHUYECKUMU MEPIICH-
TWIBHBIMH CTaHIapTaMu. PacnpoctpaneHHOCTh 001eit n30bITOYHOM Macchl Tena coctasisuia 19,9 %, B ToM 4nciie oxupe-
nue — 13,6%. YactoTa U30BITOYHOM Macchl H3MEHSUIACh B 3aBUCHMOCTH OT BO3pacTa, IoJIa U MecTa IpoxkuBaHus. V30sTou-
HbIl Bec Ob y 20,8 % manpunkoB u'y 19,2 % neBymiek, 0xupeHne, COOTBETCTBEHHO, ¥ 14,6 % u 12,3 %. Yactora oxupe-
HUs ObUTa HauBhICIIEH B Bo3pacTte 12 u 13 net — Gonee 20%. M30bITouHBII BeC y AeTelt KOPPETUPYET C MOBBIIIEHUEM CHC-
TOJMYECKOT0 apTepuanbHoro qasnenus (r=0,27, p<0,05) u uMeeT OTpUIATENBHYIO B3aUMOCBS3b ¢ (PU3NIecKoil paboTOCHO-
cobHOCTRIO (1=-0,21, p<0,05).

KnrodeBble c10Ba: 1eTH MIKOJIBHOTO BO3pAcTa, HHIAEKC MACCHI TeNa, N30BITOUHBII BEC, 0)KUPCHHUE
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HAJIMIPHA MACA TLJIA TA OKHUPIHHS Y JITENA LIKIJILHOI'O BIKY
I0O.M. Heyumaiino, H.1. Koemiok

Pe3tome. Jlutsiae OXXUPIHHS CTAIO BAXKIMBOIO IPOOIEMOI0 OXOPOHU CYCIIUIBHOTO 370pOB's. Y poOOTi aHami3yeThes
Cy4JacHHIl piBeHb OXHPIHHS y JiTeil mKkimbHOro Biky YepniBempkoi obmacti. OGcresxeno 848 miteit (cepemii Bik —
(13,9+0,06 pokiB) 3 pi3Hux yactuH obnacti. Ingexc macu tina (IMT) Ta inmekc Tamis-crerHa oOpaxoByBaNuCs, KPiM TOrO
Bu3HavaBcsl Z-inpexc IMT 3rigHO 3 JIOKaJbHUMH aHTPOIIOMETPUYHHMMH INEpLEHTWIFHUMH cTaHaaptaMu. [lommpeHicts
3arajbHOI Ha UIMIIKOBOI MacH Tijla ctaHoBmia 19,9 %, y ToMy umcni oxupinns - 13,6%. HYacrora HaJyIMIIKOBOT MacH Tiia
3MIHIOBaJIacs 3aJIEKHO BiJ BiKy, cTari Ta Micus npokusanHs. HaammikoBa maca tina Oyna y 20,8 xiomuukis i B 19,2 %
JiBYAT, OXKUPIiHHSA, BiANOBiAHO, —y 14,6 % 1 12,3 %. YacToTra oxxupiHHS € HaBUIOI0 y Bini 12 Ta 13 pokis — 6inbime 20 %.
HapnMmipaa maca Tina y aiTelt KOpemroe 3 MiABUIIEHHSIM CHCTOJIIYHOTO apTepiansHoro tucky (r=0,27, p<0,05) i mae HeraTus-
HUH 3B'5130K 3 (hiznuHOIO MpanesaarHicTio (r=-0,21, p<0,05).

KunrodoBi ciioBa: ity IIKUTBHOTO BiKY, IHIEKC MacH Tijla, HaAMipHa Maca Tijla, OXKUPIHHS.
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