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SUMMARY

Introduction Athersclerosis is a multifactorial disease that begins in childhood. There are few reports
regarding influence of risk factors on the atherosclerotic processes in early period of life and adolescence.
Objective The aim of this study was to present and analyze risk factor trends in school children over a
10-year period that were included and followed-up by the Yugoslav Study of Atherosclerosis Precur-
sors in School Children (YUSAD Study).

Methods There were three examinations of selected population from 13 centres. The first examina-
tion was performed when children were 10 years of age (first group; N=6381 participants), the second
examination on the same population when they were 15 years of age (second group; N=5017) and third
when children were 19/20 years of age (third group; N=1293). Evaluated parameters included: BMI, waist
circumference (WaC) and lipid profile (total cholesterol, HDL cholesterol, LDL cholesterol and triglyceride).
Results A significant elevation of values (p<0.001) of BMI, WaC and triglycerides and a significant decline
(p<0.001) of total cholesterol and LDL cholesterol in boys over 5 and 10-year period was noticed. There
was a significant elevation (p<0.001) of BMI, WaC and HDL values and a significant decline in LDL choles-
terol values in girls over the 5 and 10-year period.

Conclusion Our results point out that girls between 10 and 19/20 years have a better lipid profile during
growth. It should be stressed out that childhood and adolescence can be more beneficial in the obser-

vation of risk factor influences on pathological, genetic and clinical levels.
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INTRODUCTION

Atherosclerosis is a complex chronic disease that
begins in childhood with accumulation of foam
cells and T lymphocytes in the arterial intima
[1]. It is often unrecognized in children, since
this period of life is characterized by asympto-
matic phase of the disease [2]. Beside well docu-
mented correlation of risk factors on the devel-
opment of cardiovascular diseases (CVD) in
adults, there is still limited data regarding its
influence in children. However, there are studies
stressing out the correlation of body mass index
(BMI) and proatherosclerotic profile in children
[3,4]. It has been also noticed that hypertension
in paediatric population is more likely to persist
in later life, influencing the intima media thick-
ness (IMT) changes [1] and that children with
diabetes type I present with changes of IMT as
well [5]. These observations clearly point out that
even in early childhood there is a great need for
establishing healthy life style habits to reduce
the influence of risk [6].

OBJECTIVE

The aim of our study was to present and analyze
risk factors trends in school children over 10

years that were included and followed-up in the
Yugoslav Study of Atherosclerosis Precursors in
School Children (YUSAD study).

MATERIAL AND METHODS
Study group

YUSAD study is a prospective multicentric
study that began in 1998. It involved 13 centres
from Serbia (Cukarica, Palilula, PoZarevac,
UtZice, Kraljevo, Knjazevac, Bor, Ni$, Pristina,
Subotica, Zajecar, Arilje and Despotovac), a
centre from Greece (Athens), a centre from
Montenegro (Podgorica) and a centre from
Bosnia and Herzegovina (Gradiska).

There were three examinations of selected
population. The first examination was condu-
cted when children were 10 years of age (first
group), the second examination of the same
population done after 5 years when they were
aged 15 years (second group) and the third
one also after 5 years when the children were
aged 19-20 years (third group). On the first
examination the evaluated children included
6381 participants (3257 boys and 3124 girls).
The second examination included 5017 partic-
ipants (2567 boys and 2450 girls), while the
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third one evaluated 1293 participants (555 boys and 738
girls).

Evaluated parameters included BMI, waist circumfer-
ence (WaC) and lipid profile (total cholesterol, HDL choles-
terol, LDL cholesterol and triglyceride).

Data collection

Prior the inclusion of children into the study, a written
informed consent was obtained from parents or guardians.
A standardized questionnaire was used and performed
by board certified paediatricians. In all 3 examinations
protocols were identical. The children from all groups were
randomly chosen from both genders.

Statistical presentation and analysis

For the presentation of BMI, WaC and lipid profile we
used percentual distribution of the interval 5%, 25%, 50%,
75% and 95%, while mean values with standard deviation
were used for the determination of trends and statistical
significance among different age groups and between
genders of the same age groups. For statistical analysis of
BMI, WaC and lipid profile values we used students t test,
with statistical significance set on p<0.05. For 5 years and
10 years trends presentation we used difference between
two mean values (AMYV); the positive trend was presented
by sign +, while the negative one by -, and these differences
between genders in same age groups were presented by
AMYV, but for higher values for boys a “b” letter was added

« »

and for higher values for girls a “g” letter.

RESULTS

In our study on the first and second examinations we
evaluated 4208 children (50.48% boys and 49.52% girls)
regarding BMI and WaC. For the evaluation of total
cholesterol on the first examination we included 5770
participants (51.27% boys and 48.73% girls), for HDL
5758 school children (51.29% boys and 48.71% girls),
LDL 5732 children (51.31% boys and 48.69% girls) and
5770 regarding triglycerides (51.27% boys and 48.73%

Table 1. Percentual distribution of anthropometric parameters

girls). For the evaluation of total cholesterol on the second
examination we included 3958 children (51.04% boys and
48.96% girls), for HDL 3585 children (51.24% boys and
48.76% girls), for LDL 3578 children (51.26% boys and
48.74% girls) and for triglycerides 3959 children (51.07%
boys and 48.93% girls). On the third examination for BMI
and WaC we included 1293 participants (42.92% boys and
57.08% girls). For the evaluation of total cholesterol on the
third examination we included 1278 children (42.98% boys
and 57.02% girls), for HDL 1274 children (42.94% boys and
57.06% girls), for LDL 1270 participants (42.99% boys and
57.01% girls) and for triglycerides 1278 children (42.96%
boys and 57.04% girls).

In Table 1 and Table 2 we present the percentual distri-
bution of anthropometric and lipid parameters in differ-
ent age groups (10 years, 15 years and 19-20 years) sepa-
rately for boys and girls.

In Table 3 we present trends and correlation of observed
anthropometric parameters (BMI and WaC) and lipid
profile parameters (HDL, LDL and triglycerides) in the
boys. There was a significant elevation of values (p<0.001)
for BMI, WaC and triglycerides in boys population over 5
and 10 year period, while regarding other parameters of the
lipid profile there were no statistically significant changes
in HDL cholesterol values over 5 and 10 year period. For
total cholesterol and LDL cholesterol, between the first
and second age group, as well as over the 10-year period,
a significant decline (p<0.001) was observed.

In Table 4 we present trends and correlation of observed
anthropometric parameters (BMI and WaC) and lipid
profile parameters (HDL, LDL and triglycerides) for the
girl population. We found a significant elevation of values
(p<0.001) for BMI, WaC and HDL in the girls popula-
tion over 5 and 10-year period, while for other parameters
from the lipid profile there was a significant decline in LDL
cholesterol values over 5 and 10-year period. In the chil-
dren between 10 and 15 years of age we did not find statis-
tical significance (p>0.05) regarding total cholesterol, while
between 15 and 19-20 years we noticed a significant decline
(p<0.001). Regarding triglyceride value trends, there was a
significant elevation (p<0.001) between 10 and 15 years of
life, while during the next 5 years we noticed a significant
decline (p<0.001) in triglyceride values, implicating the
absence of statistical significance (p>0.05) in trend values
changes over 10-year period.

Percentiles

Parameters Gender Age group 5 25 50 75 %
First 13.98 15.26 16.45 18.25 22.89
Boys Second 16.06 18.02 19.60 21.84 26.89
) Third 18.41 20.61 22.44 24.45 29.01
BMI (kg/m?) First 13.52 14.92 16.30 18.29 22.96
Girls Second 16.32 18.31 19.90 21.97 27.15
Third 17.60 19.15 20.57 22.31 26.81
First 51.50 57.00 60.00 65.50 79.00
Boys Second 53.00 67.00 71.50 77.00 91.50
WaC (cm) Third 69.00 75.00 80.00 86.00 98.00
First 51.00 55.70 59.00 65.00 77.00
Girls Second 60.00 64.50 69.00 74.00 87.00
Third 62.00 68.00 73.00 78.00 89.00
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Table 2. Percentual distribution of lipid parameters

Table 4. Anthropometric and lipid parameters trends and correlation in girls

Percentiles
Parameters Gender Age group
5 25 50 75 95
First 3.16 3.80 4.27 4.77 5.60
Boys Second 3.00 3.60 4.02 4.60 5.60
Total cholesterol Third 3.10 3.61 410 4.59 5.41
(mmol/L) First 3.20 3.85 436 4.84 5.70
Girls Second 3.19 3.86 4.31 4.91 5.94
Third 3.15 3.80 4.25 4.77 5.53
First 0.90 1.20 1.41 1.64 2.06
Boys Second 0.80 1.06 1.36 1.70 2.20
Third 0.85 1.16 1.39 1.68 2.07
HDL (mmol/L) -
First 0.90 1.16 1.39 1.60 2.00
Girls Second 0.87 11 1.46 1.86 2.38
Third 1.00 1.37 1.62 1.99 2.59
First 1.54 2.16 2.57 3.12 3.90
Boys Second 1.1 1.80 2.24 2.90 4.00
Third 1.32 1.87 2.24 2.70 3.50
LDL (mmol/L) -
First 1.63 2.22 2.68 3.19 4.10
Girls Second 1.20 1.93 2.40 3.00 4.10
Third 1.19 1.82 2.21 2.70 3.47
First 0.35 0.51 0.68 0.90 1.40
Boys Second 0.40 0.60 0.81 1.00 1.59
Triglycerides Third 0.43 0.63 0.81 111 1.89
(mmol/L) First 0.40 0.58 0.73 0.98 1.53
Girls Second 0.42 0.65 0.86 1.03 1.60
Third 0.40 0.57 0.72 0.93 1.43
Table 3. Anthropometric and lipid parameters trends and correlation in boys
Boys First and second group Second and third group First and third group
AMV t-test AMV t-test AMV t-test
BMI (kg/m?) +3.14 33.11* +2.57 16.29* +5.81 41.30%
WacC (cm) +11.16 41.58* +7.81 17.67* +18.97 48.46*
Total cholesterol (mmol/L) -0.13 5.81* -0.01 0.26 -0.14 4.03*
HDL (mmol/L) -0.02 1.74 +0.01 0.46 -0.01 0.58
LDL (mmol/L) -0.29 12.37* -0.05 1.24 -0.34 9.96*
Triglycerides (mmol/L) +0.12 10.37* +0.08 3.61* +0.20 10.41*
*p<0.001

First and second group

Second and third group

First and third group

Girls
AMV t-test AMV t-test AMV t-test
BMI (kg/m?) +3.58 36.46%* +0.61 4.31%* +4.19 33.43%*
WacC (cm) +8.96 34.41%* +3.57 9.71%* +12.53 35.76%*
Total cholesterol (mmol/L) +0.04 1.66 -0.12 3.35%* -0.08 2.42*
HDL (mmol/L) +0.11 8.92%* +0.18 8.45%* +0.29 18.19**
LDL (mmol/L) -0.23 9.14%* -0.24 6.43%* -0.47 14.67%*
Triglycerides (mmol/L) +0.08 6.87*%* -0.08 4.25%* 0.00 0.00
* p<0.05; ** p<0.001
Table 5. Anthropometric and lipid parameters trends and correlation between genders (boys/girls)
Ttest First group Second group Third group
AMV t-test AMV t-test AMV t-test
BMI (kg/m?) 0.20 (b) 2.26* 0.24 (9) 2.31* 1.72 (b) 9.98***
WacC (cm) 0.94 (b) 3.77%** 3.14 (b) 11.26%** 7.38 (b) 15.40%**
Total cholesterol (mmol/L) 0.08 (9) 3.92%** 0.25(9) 9.53%** 0.14 (9) 3.25%*
HDL (mmol/L) 0.04 (b) 4.33%*x 0.09 (9) 5.86%** 0.26 (9) 9.54%**
LDL (mmol/L) 0.09 (9) 4.48%** 0.15 (g) 5.13%** 0.04 (b) 1.00
Triglycerides (mmol/L) 0.07 (9) 6.91%** 0.03 (9) 2.27* 0.13 (b) 4,32%%%

* p<0.05; ** p<0.01; *** p<0.001
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In Table 5 we present trends and correlation of observed
anthropometric parameters (BMI and WaC) and lipid
profile parameters (HDL, LDL and triglycerides) between
genders of the same age group. We found a significantly
higher BMI, WaC and HDL cholesterol values in the boy
population aged 10 years, WaC values in boys aged 15 years
and BMI, WaC, LDL and triglyceride values in boys aged
19/20 years. Other parameters in the observed age groups
were significantly frequent in the girl population.

DISCUSSION

Over the past years, it was Vague in 1947 that was among
the first to question the importance of fat distribution on
obesity complications over excess fatness [7]. Nowadays,
we are the witnesses of epidemiological proportions of
obesity in children that are rising especially in last decades.
It is important to stress out that obesity, particularly
abdominal, is independent risk factor for the elevation of
blood pressure values and later development of CVD [8].
Also, the abdominal fat correlates with BMI, implicating
a higher proportion in obese rather than in overweight
children and adolescents [9].

We demonstrated that over 5 and 10 year period, BMI
and waist circumference values were increased. Such an
observation is in correlation with physiological changes
(growth) during this period. However, the proportion of
WaC increase was higher in girls between 10 and 15 years
of age than between 15 and 19-20 years of age, while there
was less discrepancy in the difference between the propor-
tions of the two 5-year age groups in boy population.

The importance of abdominal fat on overall health status
and the need for its reduction was presented by Despres,
who critically questioned abdominal fat as cholesterol of
the 21% century [10].

Regarding the lipid profile, in the group of boys there
was a negative trend for total cholesterol that was signif-
icant for the age group between 10 and 15 years and 10
and 19-20 years. This observation was not found in the
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TpeHA0BM aHTPONOMETPUjCKUX U IMNUAHUX NAapameTapa Koj,
Aeue LWKONCKOr y3pacTa: gecet roguHa cryguje JYCAQ

Cnaeko CumeyHoBuh', Cpehko Hegerbkoenh?, Mebka Munununh', Munuja Bykotuh?,
/BaHa HosakoBuh?**, Haga Majkuh-CrHrx*?, NejaH Hukonuh', Oujana Pucumnh?,

Jejan CumeyHoBuh?*, MiBaHa MeTpoHnh'*, Bnagumup Pagnosuh’

'YHUBep3UTETCKA feyja KNuHIKa, beorpag, Cp6uja; 2KnuHnukn yeHtap Cpbuje, beorpag, Cpbuja;
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*MepunumHckmn dakynTeT, YHUBep3uTeT y beorpagy, beorpaa, Cpbuja;

*MapmaueyTcku dakyntet, YHuBep3uTeT y beorpagy, beorpag, Cpbuja

KPATAK CAQPXKA)J

YBop Atepocknepo3a je MynTudakTopcka bonect Koja 3anouu-
tbe jow y feTnibcTBy. O6jaB/beHO je Masio nofataka o yTuLajy
dakTopa pr3mKa Ha NpoLece aTepoCKepo3e y paHoOM nepuo-
Ay XKMBOTa 1 afionecLeHLuju.

Linn papa Lwb paga je 610 Aa ce nprkasy 1 aHanmsnpajy TpeH-
[OBU GaKTOpa pu3iKa KoA AeLie LUKOJCKOT y3pacTa Koja cy buna
YKJbyueHa y JyrocnoBeHCKy CTyAmjy MpeKypcopa aTepocKiepo-
3e Kog wkoncke geue (JYCALL) TOKOM AeCeTOroanLLHEer neproaa.
Metope papa ObaBsbeHa cy Tpy npernefa Ha ogabpaHoj nony-
naumju n3 13 LueHTapa. MpBu nperneg je 06yxBaTro AeLly y3pa-
cta o 10 roguHa (MpBa rpyna; 6.318 ncnutaHnka), apyru npe-
rnef je ypaheH Ha 1CToj nonynauujv Kaga cy geua nmana 15 ro-
AviHa (apyra rpyna; 5.017 ucnutanuka), a Tpehwv nperneg je oba-
BJbEH Kop felle y3pacTa 19-20 rognHa (Tpeha rpyna; 1.293 nc-
nuTaHuka). icnutueanum cy cnepehn napametpu: UHAEKC Tene-
CHe mace (eHrn. Body Mass Index — BMI), o6um cTpyka (OC) v nu-

MpumrbeH « Received: 14/05/2010

nuaHy npodun (HMBO yKynHor, LDL n HDL xonectepona v Hu-
BO TPUrANLEPUIA).

PesynTtatu TOKOM NETOrOAULLHET 1 JeCETOTOANLLHET Nepro-
[a KoJ ieyaka Cy youeHw 3HauajHo noseharbe BpegHoct BMI,
OC v Tpurnuuepupa (p<0,001) 1 3HaYajHO CMakEeHE BPefHO-
cTn yKynHor u LDL xonectepona (p<0,001). Koz gesojunua cy
TOKOM NOCMaTpaHor nepriofa 3anaeHu 3HadyajHo noeeharbe
BpenHocTn BMI, OC n HDL-xonectepona (p<0,001) n 3HauajHO
Ccmametbe HBoa LDL-xonectepona (p<0,001).

3akrbyyvak Pe3yntaty ucTpaxkmBarba Cy Nokasanu ja AeBojun-
Le y3pacta of, 10 1 19-20 roguHa umajy 60sby NUNUAHN NPOo-
¢dun. HeonxogHo je nctahu ga geTnCTBO 1 afjonecueHum;a,
Kao paHy Nepuoam X1BoTa, MOry UMaTN BENNKY KOPUCT Y NC-
TpaxmBarVMa yTuLaja GakTopa pu3mKa Ha MaToNOLLKOM, re-
HETUYKOM U1 KIIMHNYKOM HUBOY.

KmbyuHe peun: atepockiepo3sa; MHAEKC TenecHe Mace; xone-
cTeporn; aeua
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