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Abstract. Anthropometry, vital functions and lifestyle of 9th-grade students from
industrial city and beyond have been studied. There are predominant fat mass in
body composition of boys from industrial area and higher blood pressure levels
comparatively to rural residents. Sedentary style of life, tendency to fast food
consuming, increased incidence of colds are typical for the industrial district
inhabitants regardless of gender. Thus, the results indicate high probability for
potential cardiovascular risk, which requires wide promotion of healthy lifestyle and
nutrition with the involvement of all members of the family.
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Actuality of the topic. Worsening of ecological situation and socio-economic state
of considerable part of population, stress factors lead to progressive worsening of
parameters of health of children. In spite of numerous studies in sector of
ecopathology of children, detection of abnormalities of children dependent on
ecology is still an important mission, because of both a considerable variety of effects
of environmental factors on health of children and difficulties of finding of cause-
effect relationships [1, 2, 3, 4]. Pollution of atmospheric air by industrial emissions,
especially by ones of chemical plants and auto transport, is one of the most important
problems of industrial city [5, 6, 7]. Heavy metals are main ecological pollutants,
they decrease host defences opportunities in general, effecting on immunity and
health state of children and teenagers.

According to official data (guideline ofMinistry of Public Healthof Ukraine [25],
annual report of Ministry of Public Healthof Ukraine about health state of population
of Kharkiv region and results of work of sanitary-and-epidemiologic institution,

ecological atlas of Kharkiv region [17,18,19]), districts with good and satisfactory
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ecological situation have been defined.While this distribution it was taken into

account such parameters, as pollution of meals, pollution of atmospheric air,
anthropogenic load of autotransport on atmospheric air, anthropogenic load of
stationary sources on atmospheric air, accumulation and storage of wastes, emissions
of pollutants.

Despite of presence of results of study of effects of environmental factors on health
state, features of development of children haven’t been revealed up to the present.
Purpose — to identify the features of anthropometric parameters, vital functions and
lifestyle of 9th-grade students that live in the industrial city (urban) and beyond
(rural).

Object and methods of studying.94 teenagers, students of 9th grade (43 boys and
51 girls) aged 14-15 years have been studied. Amongexaminedteenagerstherewere42
students from the city with areas with adverse environmental background (urban) and
52 students from districts of region with favourable environmental background (rural).
Data on environmental background have been obtained from official statistical
reports by region.The students of 9th grade have been chosen due to the fact that
these persons of puberty age, who are preparingto enter high school or other
educational institutions, so require monitoring of adaptive opportunities in connection
with necessity for development of plans for prophylactic medical examination for
entry in adulthood.

While carrying out anthropometry the following parameters have been taken into
account: body mass in kilograms (M, kg); standing height in meters (H, m)
(measurements have been held by device Seca-202); chest circumference in
centimetres (ChC, cm); waist circumference in centimetres (WC, cm); hip
circumference in centimetres (HC, cm); mid-arm circumference in centimetres (MAC,
cm); thigh circumference in centimetres (ThC, cm); shin circumference in
centimetres (ShC, cm); also body mass index (BMI) and body surface area (BSA)
have been calculated by formulas. In addition skinfold thickness (mass of
subcutaneous tissue) has been measured with a help of mechanical spring Lange

Skinfold Caliper (Beta Technology, USA) (accuracy 1 mm) in standard positions:
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under scapula (STS), over biceps (STB), over triceps (STT), in ileocecal region

(STD)with following calculation of total skinfold thickness (TST) by algebraic sum.
Method for studying of body structure V.G.A. Durnin and others with standards for
teenagers, assessment of percentage of fat in organism (% of fat) have been used for
studying of body structure.

Following main vital functions have been studied: respiratory rate (RR), heart rate
(HR), systolic blood pressure (SBP) and diastolic blood pressure (DBP), which has
been measured by«Omron M-6» device.

Features of general life style have been studied by questioning with a help of
specially compiling form, answers of which reflect features of diet, physical activity,
sleep, presence of acute respiratory infections and chronic diseases.

Mathematical data processing and statistical analysis have been held by personal
computer with a help of statistical programs “EXCELL FOR WINDOWS” and
“STATISTICA 7.0. FOR WINDOWS”.Both qualitative character (presence or
absence of feature) and parametric character (age, height, mass, etc) have been
assessed. Mean value (M), standard deviation (0) have been used as group
characteristics. Difference between parameters is considered statistically significant
atp <0.05.

Results of research and their discussion.

There were nosignificant changes in fraction of examined teenagers neither in
sex(54.3% girls and 45.7% boys), nor in inhabitancy (44.7% inhabitants of city and
55.3% inhabitant of region).

The average age of the examined urban teenagers was 14,36 £+ 0,58 years and of rural
ones wasl4,23 + 0,83 (p> 0.05). Significant differences among examined by age
among girls and boys has been established (p> 0.05), indicating that the groups did
not differ significantly from each other.

Comparative analysis of anthropomorphic measurements and parameters of both
urban and rural boys and girls separately have been conducted. Results of analysis are

submitted in tab. 1.
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As it is seen from tab. 1, anthropomorphic measurements and parameters of rural

girls and boyshave significant changes: girls have significantly lower such parameters
as M, H, BSA, WC, WC/HC than boys, and respectively they have significantly
larger STB, STT, STS, STI, TST, % of fat. So far as mentioned parameters don’t
have significant changes from normalized onesaccording to this age and sex, it
maintains that obtained results reflect normal physiological sexual differences of
physical development of children, which become significant in pubescence.

Table 1
Anthropomorphic measurements and parameters of boys and girls that
live in the city (urban) districts of region (rural)

Male Female
Urban Rural Urban Rural
Parameter (n=26) (n=17) (n=16) (n=35)
M=o M=o M=o \Y E='e)

M, kg 58,59+8,98 61,50+8,48 52.81=14.47 53.07+8.41

H, m 1,69+0,05* 1,73+0,06* 1,60+0,08 1,63+0,06
BMI 20,54+2.55 20,65+3,16 20,42+4.61 19,98+2.81

BSrAr; 54 1,65+0,14 1,71£0,13 1,5240.21 1,55+0,13
ChC,cm | 83,15+6,04 85,00+7,43 82.69+6,79 81,44+8.72
WC,cm | 71,69+5,54 74.29+8 84 67.44+10.47 65,56£11,93
HC,cm | 89,96+0,33 91,64+6,14 90,63%6,16 90,06+7.30

WC/HC 0,80+0,04 0.81£0.07 0,74+0,06 0,73£0.06

WC/H 0,43+0,02 0,43+0.05 0,42+0,06 0,40+0,04
ThC, cm | 45,38+4,09 43.24+5,06 47,69+6,15 45,12+4 81
ShC,cm | 31,38+3,58*% | 34,644325% 32,56%3,86 33.1842.,69
MAC, cm | 25,73%2,56 25,06+2,63 24,1943 25 23,74+2.98
STB, mm | 24,31+4,66* 11,47+7,55% 20,75+6,62 19,19+14 43
STT, mm | 23,85%6,15% 12,11+6,46* 21,63+4.91 20,09+16.,89
STS, mm | 12,58+4,75 11,35+6,41 13,75+8,71 16,33+11,48
STL, mm | 17,92+8,36 18,06+£13,90 | 21,00+13,46 24,068.07
TST, mm | 78,65£20,11* | 53,00£31,96* | 77,12+30,24 79.67+25 .31
% of fat | 33,2942,93% | 26,45+14,93* 32,8343,52 32.96+13,35

*P <0,05

Other tendency has been found while comparing anthropomorphic measurements and
parameters of urbanteenagers. According to data of tab. 4, boys have significantly

largerH, BSA, WC/HC that can be explained by physiological sexual differences. At
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the same time, male teenagers have statistically larger STB, and there are no sexual

differences in such parameters as STT, STS, STI, TST, % of fat. Therefore,

enlargement of body mass of boys is due to not muscular component (physiological
type), but due to both muscular component and fat component with significant
prevalence of the lastone.

On the next step of analysis anthropomorphic measurements and parameters
dependent on inhabitancy have been comparing. Taking into account sexual
physiological differences, analysis have been conductedseparately for girls and boys.
Obtained data (tab.l) illustrate absence of differences in all anthropomorphic
measurements and parameters of girls with different inhabitancy. In addition, all
studied anthropomorphic parameters don’t significantly differ from normalized ones.
Rural boys have statistically larger H (p<0.05) and ShC(p<0.05). Meanwhile, there is
no difference in M (p>0.05), boys from villagehave lower STB, STT, TST, % of fat
(allp<0.05). This data indicate of the fact that urban boys have decreased muscular
component of body mass and increased fat component. In addition, it can be proved
by the fact that value of TST, % of fat of urban boys is significantly larger than
normalized ones.

The data compared with the results obtained by Swedish scientists [34] that in
assessing the anthropometric parameters have not obtained significant differences
due to inhabitants. At the same time, they assessed only basic parameters (height,
weight, BMI), while the thickness of skin folds and fat% have not been evaluated at
all. At the same time these parameters allow you to find out the nature of enlargement
of body mass, whether it is increased due to muscular component or fat component.
The study of body structure provides more accurate assessment of the cardiovascular
risk than measuring of only body weight and BMI.

During assessing parameters of vital functions of ruralboys and girls (tab.2), it has
been found out that girls have more frequent HR (p<0.05). Differences in other

parameters haven’t been found (all p>0.05).
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Other situation has been detected during comparing vital functions of urban teenagers

(tab.2). Urban boys have statistically significant higher systolic blood pressure than

girls (p<0.05). Other differences in vital functions haven’t been found.

Table 2.
Parameters of vital functions of boys and girls that live in districts of region
Female Male
Parameter Urban (n=16) | Rural (n=35) Urban(n=26) Rural(n=17)
M=o M+o M+o M=o
HR, 'rzfits Per | 036741346 | 9331418.65 | 75.69+14.76 | 79,00+15.49
RR, brff‘nths Per | 19904050 | 18,10+1,06 17.242.30 17.342.10

SBP mm Hg. |119,93+13,78 | 116,69+13,50 | 131,35+11,66* | 120,59+16,53*

DBP mm Hg. | 74,73+£11,90 | 76,69+10,93 75,69+12,05* 69,29+7,28*

*P <0,05
While comparing vital functions of girls, significant differences dependent on
inhabitancy haven’t been found (p>0.05 for all) (tab.2). Urban boys have
significantly higher SBP and DBP than both parameters of rural male teenagers and
normalized ones.
This fact attract attention, if enlargement of % of fat of urban boys is also added. On
one side, this relation is interdependent, on the other it marks out urban boys to risk
group of formation of cardiovascular pathology.
Features of way of life of teenagers have been analyzed (tab.3). As it is seen from
tab.3, urban teenagers (place with unsatisfactory general ecological assessment) eat
fast food, suffer from respiratory diseases significantly more frequent and spend
significantly more time at TV and computer (all p<0.05). They spend significantly
less time on open air than rural teenagers of the same age (p>0.05).
Worldwide studies founded out that there is a correlation between main causes of
overweight or obesity and inappropriate eating habits with lack of physicalactivity
[37]. Ostrowska et al. [38] found that obese people ate moreoften between meals, had
a night eating problem, did notcontrol the calorific value of meals, compared to

people withnormal weight.
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Scientists pay an increased attention for the differences of life style in rural and urban

adolescent. Most of these results indicate dietary faults and a high risk of developing
obesity in people living in rural areas. While analyzing school journeys and leisure
activities in rural and urban adolescents Norway scientists have been found out that
both rural and urban teenager spent more time on inactively, such as television and
computer games, than on regular physical activity with no differences between the
two groups. However this study also indicated that the median distance walked or
cycled to school or bus stop of urban teenagers was three times greater than the same
median distance of rural teenagers [39].

Table 3.

Features of general life styleof teenagers from the city (urban) and from districts
of region (rural)

Feature Urban teenagers, % | Rural teenagers, %
(n=42) (n=52)
Training in sports group 28.6 28.8
Walking in the open air for more than 8 26.0% 46.2%
hours a week
Eating fast food f\(;vre Zr;{ore than 3 times a 64.3% 23.1%
Eating Vegetab}es and fruits more than 5 69.0 719
time a week
Acute resplratgry diseases more than 3 45 0% 15.4%
fimes a year
Sleep for more than 8 hours a day 80.9 84.6
Presence of chronic diseases 333 28.8
Time spend at computer, TV for more g3 3% 38 5%
than 2 hours a day

*P<0.05
Some American authors have observed that rural youths are at greater risk than urban
youths for obesity and physical inactivity [40, 41]. The study conducted in Ontario,
Canada [42] found that the level of urbanization had an influence on increased body
mass among teenagers, in which percentage of overweight and obesity from the rural
area was significantly higher than in the urban area. Scientists from Croatia reported
that rural teenagers eat more fast food and soft drinks than urban ones [43]. Also

adolescents from rural area more often preferred fast food than fruit and vegetables.
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There is a similar research of the USA scientists [44] observed that school-age

children in rural Mississippi were at a high risk of obesity caused by a prevalence of
fat, salt and soft drinks and a low part of fruit and vegetables in their diet.

However in our study we received other data and according to them urban
adolescents had more mistakes in lifestyle with inappropriate eating habits and lack
of physical activity. It may be explained by different traditions and life style habits in
our region.

Conclusions.

1. General anthropometric parameters of boys and girls who live in the industrial
city and beyond don’t significantly differ from normalized ones. The identified
gender differences are physiological for teenagers. At the same time, urban boys has
significantly higher fat component than muscle component of body composition.

2. Systolic and diastolic blood pressure of boys from the industrial city
significantly exceeds normal levels as well as the value of boys from rural districts.

3. Sedentary lifestyle, tendency to consume fast-food and recurrent respiratory
problems more typical for the urban adolescents.

4. Peculiarities of physical development, general health and lifestyle of 9th grade
adolescents form industrial city, are potentially unfavourable for the cardiovascular

risk development, which requires promotion of healthy lifestyle.
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Yauuenko T.B., Maxeesa H.1., Kosanv B.A., Maxeesa E.A., bysxcuncoka H.P.
Oco0MBOCTI cTaHy 310POB’H Ta CTHJIIO JKUTTH IIVTIITKIB, 110 MEIIKAKTH B
IHAYyCTpiaJbHOMY MICTi Ta 32 HOr0 MeKaMHu
Xaprxiscokutl HayioHarbHULL MeOUyHULl yHigepcumem, YKpaina
Pe3rome. Y poOOTi BUBHAIIMCA OCHOBHI OCOOJIMBOCT1 aHTPOTIOMETPUYHUX MTapaMeETpiB,
BITAIbHUX (YHKIIM Ta 0cOOJMBOCTEH crocoly JKUTTA Y4HIB 9-X KiaciB, IO
MEIIKaIOTh B IHAYCTpialbHOMY MICTI Ta 3a HOro mexamu. BcTaHOBIIEHO, IO Yy
XJIOTIIIB, 10 MEIIKAIOTh B 1HAYCTplaIbHOMY pailoHI MiCTa MepeBary Mae >KHpPOBHM
KOMIIOHEHT CTPYKTYypH Tila, a TaKOoX pIBHI apTepiaibHOTO THUCKY BHINI, HIK Y
MENIKaHIIB cena. [ BCIX MENIKaHLIB 1HAYCTPIaJbHOTO pailoHy HE3aJeKHO Bif
CTaTl TUIIOBUMH € CTaTUYHUHN CHOCIO KUTTS, CXWIIBHICTD 10 CHIOKUBaHHS (acT-pyny,
MJBUINEHA 3aXBOPIOBAHICTh Ha 3acTyay. OTKe, OTpUMaHi pe3yJbTaTh CBIMYAThH PO
BHUCOKI INIIAHCH TOTEHIIITHOr0 (OopMyBaHHS KapIiOBAaCKYJSIPHOTO PHU3UKY, IO
noTpedye HIMPOKOTO BIPOBAIKEHHS COLIATBHUX MPOrpaMm 1100 30POBOTO CIIOCO0Y

KHUTTS Ta XapuyBaHH 13 3aJy4EHHSIM BCiX YWICHIB POJAMHU.
KarouoBi ciaoBa: miniTKy, KapIlOBacKyJSpHUN PHU3HMK, aHTPONOMETPUYHI
napameTpHu, BiTalbHI QyHKIIi, CIIOCIO KUTTS

Yauuenko T.B., Maxeesa H.U., Kosanv B.A., Maxeesa E.A., byscunckas H.P.
Oco0eHHOCTH COCTOSIHMS 310POBbS U CTHJISA KU3HH NMOAPOCTKOB,
NPOKMBAKIIMX B MHAYCTPUAIBLHOM rOpo/ie 1 3a ero npeaejiamMmu
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Xapvrosckuii HAYUOHATbHBI MEOUYUHCKUL YHUsepcumem, Ykpauna
Pe3stome. B pabore wu3ydanuch OCHOBHBIE OCOOCHHOCTH AaHTPOIIOMETPUYECKUX
napaMeTpoB, BUTAIbHBIX (PYHKIIMHA U OCOOCHHOCTEW oOpa3a >KM3HHM ydammuxcs 9-x
KJIACCOB, TMPOKMBAIOIIMX B MHAYCTPUAIBHOM TOPOJAE M 3a Eromnpeiesiamu.
VY CcTaHOBNIEHO, YTO Y MAJIIBYMKOB, IPOKHUBAIOIINX B MHYCTPUATILHOM paiioHe Topo/a,
KUPOBOM KOMIIOHEHT CTPYKTYpbl Tejia IpeoOianaeT HaJa MbIIICYHbIM, YpPOHH
apTepUaNbHOTO JaBJICHUS BBIIIE, YeM Yy KuTened cema. [l Bcex kurteniB
MHAYCTPHUAIBHOTO paiioHa HE3aBUCUMO OT I10JIa TUIHYHBI CTATUYHBIA 00pa3 KHU3HHU,
CKJIOHHOCTb K yNOoTpeOseHnto gpacTtdya, NoBbIIeHHAs 3a001€Ba€MOCTh POCTYI0M.
Takum 00pa3om, MOJyYEHHBIE PE3yJIbTAaThl CBUACTEIBCTBYIOT O BBICOKHMX IIAaHCaX
MOTEHLIAJLHOTO  (OPMHUPOBAHHUS KapAMOBACKYJSPHOTO pHUCKA, dYTO TpedyeT
IIMPOKOTO BHEAPEHHUS COIMAJIBHBIX NPOrpaMM MO 3J0pPOBOMY 00pa3y KHU3HH H
MUTAHUS C IPUBJICYCHUEM BCEX UJICHOB CEMBH.

KuaroueBble cii0Ba: MOAPOCTKH, KapJAHOBACKYJSIPHBIM PHUCK, aHTPOMOMETPUUECKUE
napameTphbl, BUTaIbHble QYHKLINHU, 00pa3 )KU3HU
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