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Ce nu este cunoscut, deocamdata, la subiectul abordat

Nu este documentat suficient profilul factorilor conventio-
nali de risc cardiovascular la populatia tanara.

Ipoteza de cercetare

Persoanele tinere au modificari ale factorilor de risc car-
diovascular care ar putea evolua in entitdti nozologice, mai
tarziu.

Noutatea adusa literaturii stiintifice din domeniu

Sunt caracterizati factorii conventionali de risc cardiovas-
cular la tinerii din Republica Moldova.

Rezumat

Introducere. Bolile cardiovasculare reprezintd cauza a
mai mult din jumatate din mortalitatea generald in Republica
Moldova. Dislipidemia si obezitatea sunt cunoscute ca factori
modificabili de risc cardiovascular, iar instalarea lor in copila-
rie va lasa amprenta, care se va manifesta odata cu inaintarea
in varsta. Identificarea precoce si delimitarea grupului de risc
este importanta pentru interventiile preventive individualizate
la tineri. Scopul studiului a fost evaluarea spectrului factorilor
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What is not known yet, about the topic

The profile of conventional cardiovascular risk factors in
young population is not enough documented.

Research hypothesis

The young population present changes in the cardiovas-
cular risk factors which later may evolve into cardiovascular
diseases.

Article’s added novelty on this scientific topic

The article presents the characteristic of the conventional
cardiovascular risk factors in the cohort of young Moldovans.

Abstract

Introduction. Cardiovascular diseases are responsible for
more than half of total mortality in the Republic of Moldova.
Dyslipidaemia and obesity are recognized as modifiable car-
diovascular risk factors, and lipid levels have a tendency to
track from childhood to adulthood. Early identification and
delimitation of the risk group is important for potential in-
dividualized preventive interventions in the young people.
Therefore, the aim of the study was to assess the spectrum of



conventionali de risc cardiovascular in cohorta tinerilor din Re-
publica Moldova.

Material si metode. Studiul de tip transversal, cu utilizarea
chestionarului STEPS (OMS), a fost efectuat pe un esantion de
446 de studenti ai anului intai de studii de la facultatile de Medici-
nd, Farmacie si Stomatologie ale Universitatii de Stat de Medicina
si Farmacie ,Nicolae Testemitanu” (140 de barbati si 306 femei).
Toti participantii au fost supusi examenului clinic antropometric
si evaluarii lipidelor serice. Datele statistice au fost analizate in
mediul de programare R, folosind aplicatiile ,ggplot2’si ,epitool’

Rezultate. Au fost identificati 355 (79,8%) de subiecti cu
valorile indicelui masei corporale sub 25 kg/m? si 91 (20,2%)
de persoane cu valori peste 25 kg/m? Conform valorilor prag
populational- si sex-specifice pentru circumferinta abdomi-
nala, 138 (30,9%) de subiecti aveau obezitate centrala (20 de
barbati si 118 femei). Concentratiile lipoproteinelor cu densi-
tate Tnalta la barbatii cu obezitate centrald, obezi/suprapon-
derali, au fost peste valorile prag sex-specifice (1,0 mmol/I),
in timp ce la femeile cu obezitate centrala si obeze/suprapon-
derale, acestea erau egale sau mai mici decat valorile normale
sex-specifice (1,3 mmol/1).

Concluzii. Rezultatele studiului au demonstrat ca supra-
ponderalitatea/obezitatea sunt fenomene frecvent intalnite in
randul tinerilor din Republica Moldova. La subiectii non-obezi,
concentratiile lipoproteinelor cu densitate 1nalta au fost mai
mari decat la participantii care sufera de obezitate centrala.
Circumferinta abdominala a avut tendinta de a fi un parame-
tru antropometric discriminator mai robust pentru subiectii
cu niveluri anormale de lipide si ar putea fi aplicat pentru se-
lectarea tinerilor cu risc cardiovascular sporit.

Cuvinte cheie: factori conventionali de risc cardiovascular,
parametri antropometrici, lipide serice, colesterol, populatia
tanara.

Introducere

Bolile cardiovasculare (BCV) prezinta una din cauzele de
deces si dizabilitate la nivel mondial [1, 2]. In Republica Mol-
dova, BCV cauzeaza 56% din mortalitatea totald si 26% din
decesele premature in randul populatiei apte de muncg, avand
o tendintd de crestere cu 34% In ultimii 10 ani [3].

Desi, factorii conventionali de risc cardiovascular sunt stu-
diati in diferite grupuri de varsta (copildrie, adolescenta si
adulti), profilul acestora la tineri nu este suficient documentat
[4-7]. Tinerii tind sa nu apeleze la serviciile de sanatate, deoa-
rece ei nu prezinta simptome clinice.

Identificarea precoce a factorilor de risc cardiovascular are
o importanta clinic, fiindca majoritatea acestor factori sunt
reversibili si prin urmare, efectele lor pot fi diminuate.

Dislipidemia si obezitatea sunt recunoscute ca factori modi-
ficabili de risc cardiovascular, care actioneaza in mod indepen-
dent sau impreuna. Ateroscleroza asimptomatica debuteaza
precoce in copilarie, iar manifestarile ei clinice apar la varsta
adulta. Mai mult decat atat, obezitatea si dislipidemia evoluea-
za din copilarie la maturitate. Coactiunea acestor factori modifi-
cabili de risc cardiovascular asupra arteriosclerozei in copilarie
sunt bine documentate [6, 8].

Factorii de risc cardiovascular la tineri

the conventional cardiovascular risk factors in the cohort of
young Moldovans.

Material and methods. A cross-sectional study using the
questionnaire WHO STEPS involved 446 first year students
from the faculties of Medicine, Pharmacy and Dentistry of the
Nicolae Testemitanu State University of Medicine and Pharma-
cy (140 males, 306 females). All the participants underwent
anthropometric clinical examination and serum lipids evalua-
tion. The statistical data were analysed in R language environ-
ment, using ‘ggplot2’ and ‘epitool’ packages.

Results. Three hundred and thirty-five subjects with body
mass index values under 25 kg/m? (79.8%) and 91 persons
(20.2%) with higher values were identified. According to
population- and sex-specific cut-off for waist circumference,
138 (30.9%) subjects had central obesity (20 men and 118
women). High density lipoprotein cholesterol concentrations
in overweight/obese and centrally obese males were higher
than sex-specific cut-off (1.0 mmol/1), while in overweight/
obese and centrally obese females these were equal or lower
than sex-specific normal values (1.3 mmol/1).

Conclusions. Our data showed that overweight/obes-
ity and central obesity are common phenomena in young
Moldovans. The high density lipoprotein cholesterol level was
higher in non-obese subjects than in centrally obese subjects.
Waist circumference tended to be a better anthropometric pa-
rameter identifying subjects with abnormal lipid levels and
could potentially be used for the selection of young individuals
with elevated cardiovascular risk.

Key words: conventional cardiovascular risk factors, an-
thropometric parameters, serum lipids, cholesterol, young
population.

Introduction

Cardiovascular diseases (CVD) are the leading cause
of death and disability worldwide [1, 2]. In the Republic of
Moldova, CVD_are responsible for 56% of total mortality and
26% of premature deaths among working age population,
with a growth tendency of 34% during the last 10 years [3].

Although the conventional cardiovascular risk factors are
well studied in different age groups (childhood, adolescence
and adulthood), their profile in young people is not document-
ed enough [4-7]. Young people tend not to appeal to health
services, because they don't present any clinical symptoms.

Early identification of the cardiovascular risk factors has
a crucial clinical importance, as many of these are reversible
and thus, their effects can be diminished. Therefore, the delim-
itation of the risk group in early ages is important for planning
effective preventive interventions.

Dyslipidaemia and obesity are recognized as modifiable
cardiovascular risk factors, acting independently or together.
Although, the asymptomatic atherosclerosis starts in child-
hood, it becomes clinically manifested in adults. Moreover,
the obesity and dyslipidaemia have the tendency to track into
adulthood. Concerted actions of these modifiable factors in
childhood upon atherosclerosis in maturity are well-docu-
mented [6, 8].



Cardiovascular risk factors in young people

Unele studii efectuate la tineri au raportat ca indicele ma-
sei corporale (IMC) si circumferinta abdominala (CA) sunt
factori predictori ai riscului cardiovascular [9-11]. Studiul
populational, efectuat in randul tinerilor finlandezi, care au
fost urmariti din copilarie pana la maturitate, a demonstrat
corelatii semnificative dintre variabilele de risc cardiovascu-
lar - lipoproteine cu densitate joasa (LDLc), lipoproteine cu
densitate inalta (HDLc), nivelul trigliceridelor (TG) si IMC etc.
Fenomenul sugereaza identificarea factorilor de risc cardio-
vascular in adolescenta si necesitatea aplicarii strategiilor de
interventie preventiva in randul tinerilor [11].

Scopul studiului nostru a fost de a evalua spectrul facto-
rilor conventionali de risc cardiovascular in cohorta tinerilor
din Republica Moldova.

Material si metode

Studiul transversal a fost efectuat pe un esantion de 446
de studenti (140 de barbati si 306 femei) ai anului [ de la fa-
cultatile Medicind, Farmacie si Stomatologie a Universitatii de
Stat de Medicina si Farmacie (USMF) ,Nicolae Testemitanu”, cu
varste cuprinse intre 18-29 de ani. Acest studiu a fost realizat
in perioada septembrie - noiembrie 2011. Studiul a obtinut
aprobarea Comitetului de Etica a Cercetarii a USMF ,Nicolae
Testemitanu”(proces-verbal din 21.02.2011). Participantii la
studiu au semnat consimtamantul informat, anterior comple-
tarii chestionarului STEPS (OMS) [12]. Chestionarele au fost
depersonalizate si analizate.

Toti participantii au fost supusi examenului clinic si antro-
pometric In cadrul Clinicii Universitare de Asistenta Medicala
Primarad a USMF ,Nicolae Testemitanu”.

Indicii antropometrici selectati: talia, masa corporala, IMC,
CA. Talia si masa au fost masurate, utilizand cantarul electro-
nic (MC 660 Marsden, China), combinat cu antropometru. IMC
s-a calculat conform formulei: IMC (kg/m?) = masa corporala
(kg) / talie? (m?) (OMS) [13].

Circumferinta abdominala a fost masuratd, folosind o ban-
da antropometrica non-elastica, pozitionata in jurul abdome-
nului, la mijlocul distantei dintre marginea de jos a ultimei
vertebre palpabile si varful cristei iliace.

Sangele venos a fost recoltat dupa un post anterior de 12 ore,
serul fiind separat, alicotat si pastrat la temperatura de -70°C.
Perioada de pana la congelare nu a depasit 6 ore. Lipidele serice
au fost determinate 1n laboratorul de Biochimie al USMF , Nico-
lae Testemitanu”. Concentratiile serice de TG au fost apreciate,
utilizdnd metoda enzimatica-colorimetrica (Triglicerides Mono
SL NEW, ELITech Clinical Systems, Franta). Concentratiile coleste-
rolului total (Tc) au fost masurate prin metoda enzimatica (ELI-
Tech Clinical Systems, Franta). Estimarea concentratiilor HDLc a
fost efectuats, utilizand metoda de precipitare (HDL Colesterol SL,
ELITech Clinical Systems, Franta).

Concentratiile serice de LDLc au fost calculate, folosind
formula Friedwald (aplicata pentru valorile TG <4,5 mmol/1):
LDLc (mmol/1) = Tc - HDLc - (TG/2,2) [14]. Colesterolul
non-HDL a fost apreciat prin formula: non-HDLc = Tc - HDLc
(mmol/1) [15].

Participantii au fost grupati potrivit valorilor prag ale para-
metrilor antropometrici pentru interpretarea datelor obtinu-
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A number of studies performed in young people have re-
ported that the body mass index (BMI) and waist circumfer-
ence (WC) are predictors of cardiovascular risk [9-11]. The
population study of Finnish young people, followed-up since
their childhood into adulthood, established significant cor-
relations between cardiovascular risk variables (low density
lipoprotein cholesterol (LDLc), high density lipoprotein cho-
lesterol (HDLc), triglyceride levels (TG) and BMI etc.), suggest-
ing that identification of risk factors in adolescence signals the
need to apply preventive intervention strategies in young peo-
ple [11].

The aim of our study was to assess the spectrum of con-
ventional cardiovascular risk factors in the cohort of young
Moldovans.

Material and methods

Cross-sectional study involved 446 first-year students
from faculties of Medicine, Pharmacy and Dentistry of the
Nicolae Testemitanu State University of Medicine and Pharma-
cy, aged between 18-29 years, including 140 males and 306
females. This study has been carried out in September - No-
vember 2011. The study received Nicolae Testemitanu SUMPh
Research Ethics Committee approval (21.02.2011). All the
participants had the informed consent signed before filling
in the STEPS (WHO) questionnaire [12]. The questionnaires
were depersonalised and then analysed.

All the participants underwent the anthropometric and
clinical examination at the University Clinic of Primary Health
Care. Selected anthropometric indices were: height, weight,
BMI, WC. The height and weight were measured using the
electronic device MC 660 Marsden (China), with weighing scale
and height measuring board. BMI was calculated according to
the WHO formula: BMI (kg/m?) = weight (kg) / height? (m?)
WHO [13]. Waist circumference was measured by non-elastic
millimetre tape, positioned around the waist at the midpoint
between the lower margin of the last palpable rib and the top
of the iliac crest.

Venous blood samples were drawn after an overnight
fasting and serum was separated into aliquots and stored at
-70°C until analysis. The period before freezing did not exceed
6 hours. Serum lipids were evaluated in the Laboratory of
Biochemistry, Nicolae Testemitanu SUMPh. Serum TG concen-
trations were determined using the enzymatic-colorimetric
method (Triglycerides Mono SL NEW, ELITech Clinical Systems,
France). Total cholesterol (Tc) concentrations were measured
by the enzymatic cholesterol esterase-cholesterol oxidase
method (Cholesterol SL ELITech Clinical Systems, France). The
estimation of HDLc concentrations was performed using pre-
cipitation method (HDL Cholesterol ELITech Clinical Systems,
France).

Serum LDLc concentrations were estimated using Fried-
wald formula (applied for the TG values <4,5 mmol/1): LDLc
(mmol/1) = Tc - HDLc - (TG/2,2) [14]. Non-HDL cholesterol
was calculated as follows: nonHDLc = Tc - HDLc (mmol/1) [15].

The participants were grouped according to the anthropo-
metric parameters’ cut-off values for the interpretation of the
obtained data (Table 1). The subjects having WC parameter



Tabelul 1. Valorile prag folosite la interpretarea parametrilor antropometrici.

Factorii de risc cardiovascular la tineri

Valori prag Parametri antropometrici
cAd <94 cm
sub Grupul IMC,: IMC<25 kg/m? Grupul CA
CA Q <80 cm
peste Grupul IMC,: IMC225 kg/m? Grupul CA,: CA 6\ =94 cm
CA Q@ 280 cm
Table 1. Cut-offs used for the anthropometric parameters interpretation.
Cut-off Anthropometric parameter
below BMI, group: BMI<25 kg/m? WC, group: we 6\ <94 cm
WC @ <80 cm
above BMI, group: BMI225 kg/m? WC, group: we 6\ =94 cm
WC Q280 cm

te (Tabelul 1). Subiectii cu parametrii CA sub valorile prag au
fost considerati non-obezi, iar cei cu parametrii peste valorile
prag - cu obezitate centrald.

Valorile parametrilor lipidici peste valorile prag au fost in-
terpretate ca fiind anormale si asociate cu un risc cardiovascu-
lar sporit. Pentru HDLc, valorile sub valorile prag au fost inter-
pretate si asociate cu un risc cardiovascular inalt (Tabelul 2).

Pentru calcularea parametrilor statistici, a fost folosit me-
diul de programare R, utilizand aplicatiile ,ggplot2’ si ,epitool’
[16-18]. S-au calculat diferentele dintre valorile medii statistic
semnificative (p<0,05) si intervalul lor de incredere 95%.

Rezultate

Grupurile pentru analiza parametrilor lipidici au fost for-
mate, utilizand valorile prag ale IMC si CA.

in studiul nostru, au fost identificati 355 (79,8%) de su-
biecti cu valori IMC sub 25 kg/m?, care au format grupul IMC,
si91(20,2%) de persoane cu valori IMC peste 25 kg/m?, inclusi
in gruRul IMC,. Grupul IMC, a constituit 93 de barbati si 262 de
femei. In acest grup, au fost observate diferente statistic sem-
nificative intre sexe pentru toti parametrii antropometrici.
Valorile medii ale IMC au fost 21,90+0,21 kg/m? la barbati si
20,70+0,13 kg/m? lafemei (p=1x10*,C195%: 1,08-1,31); pen-

Tabelul 2. Valorile prag folosite la interpretarea parametrilor lipidici.

below the cut-off values were considered with non-central
obesity, while those with values over the cut-off - as having
central obesity.

Lipid parameters’ values above the cut-offs were interpreted
as abnormal and associated with elevated cardiovascular risk.
Only for the HDLc the values below than the cut-offs were inter-
preted as associated with high cardiovascular risk (Table 2).

The R language environment was used to calculate statis-
tical parameters using reshape2’ and ‘epitool’ packages [16-
18]. Statistically significant differences between mean values
(p<0.05) and their 95% confidence interval (CI) were calcu-
lated.

Results

BMI and WC cut-off values were used to form the groups
for analysis of lipid traits.

In our study, 355 subjects had values below 25 kg/m?
(79.8%), forming BMI, group and 91 persons (20.2%) had
values higher than 25 kg/m* - BMI, group. The BMI, group
comprised of 93 males and 262 females. Significant sex differ-
ences were observed for all the anthropometric parameters
in this group. BMI values were 21.90+0.21 kg/m? in males
and 20.70+0.13 kg/m? in females (p=1x10-%, CI95%: 1.08-

Valorile prag Tc LDLc HDLc nonHDLc TG
<1,0 mmol/1 (&)
sub <5,2 mmol/] <3,4 mmol/l <3,8 mmol/] <1,7 mmol/l
<1,3 mmol/1 ()
>1,0 mmol/1 (3)
peste 25,2 mmol/1 23,4 mmol/] 23,8 mmol/1 21,7 mmol/]
>1,3 mmol/1 ()
Table 2. Cut-offs used for the lipid parameters interpretation.
Cut-off Tc LDLc HDLc nonHDLc TG
<1.0 mmol/1 ()
below <5.2 mmol/l <3.4 mmol/l <3.8 mmol/1 <1.7 mmol/1
<1.3 mmol/1 ()
>1.0 mmol/1 (&)
above >5.2 mmol/l 23.4 mmol/l 23.8 mmol/1 21.7 mmol/1

>1.3 mmol/1 ()




Cardiovascular risk factors in young people

tru masa corporal3, valorile medii au fost de 68,90+0,76 kg si
respectiv, de 56,00+0,43 kg (p<1x10°%, CI95%: 12,69-13,12).
Circumferinta abdominala a fost de 79,10+0,57 cm, la barbati
side 76,90+0,45 cm, la femei (p=7,2x10, CI95%: 2,00-2,43).

Grupul IMC, a inclus 47 bdrbati si 44 femei, cu diferente
statistice semnificative intre sexe doar pentru parametrul
masei corporale: 87,50+1,50 kg la barbati si 77,80+2,37 kg
la femei (p=107%, CI95%: 9,16-10,18). Valorile IMC au fost
27,60+0,31 kg/m?la barbati si 28,90+0,68 kg/m?la femei, pe
cand circumferinta abdominala a fost 91,40+1,43 cm la bar-
bati si 93,10+1,83 cm, la femei, fara diferenta statistic semni-
ficativa.

in randul subiectilor cu valori IMC sub 25 kg/m? (grupul
IMC1), numai doi parametri lipidici au prezentat valori semni-
ficativ diferite Intre sexe. Concentratiile Tc au fost de 4,36+0,03
mmol/], 1a femei si de 4,21+0,03 mmol/l, la barbati (p=0,04,
CI195%: 0,09-0,25) si HDLc a fost 1,32+0,01 mmol/], la femei si
1,23+0,11 mmol/l, la barbatii (p=4,6x102, C195%: 0,05-0,13).
Concentratiile LDLc nu au prezentat diferente intre sexe, ates-
tand valorile: 2,38+0,03 mmol/], la femei si 2,39+0,03 mmol/],
la barbati, iar concentratiile non-HDL-colesterol au fost de
2,99+0,02 mmol/], la femei si de 3,08+0,02 mmol/l, la barbati.
Trigliceridele au atins valorile: 1,44+0,01 mmol/], la femei si
1,45+0,01 mmol/], la barbati.

Subiectii cu IMC225 kg/m? au prezentat diferente sem-
nificative intre sexe pentru parametrul non-HDL-colesterol:
2,85+0,02 mmol/], la femei si 3,19+0,01 mmol/l, la barbati
(p=5,8x103, CI95%: 0,24-0,45). Restul parametrilor lipidici
analizati nu au prezentat diferente semnificative intre sexe.
Concentratia Tc a fost de 4,35+0,03 mmol/l, la femei si de
4,26+0,03 mmol/], la barbati. in acelasi timp, concentratii
LDLc au fost de 2,52+0,03 mmol/], la femei si de 2,26+0,21
mmol/], la barbati. HDLc a fost de 1,26+0,01 mmol/I, la femei
si de 1,25+0,01 mmol/], la barbati. Concentratiile trigliceri-
delor au fost de 1,53+0,02 mmol/], la femei si de 1,46+0,01
mmol/l, 1a barbati.

Conform valorilor prag etnic- si sex- specifice pentru pa-
rametrul CA, 308 (69,1%) subiecti nu au prezentat obezitate
centrald (grupul CA)), iar 138 (30,9%) de subiecti au Intrunit
criteriile de obezitate centrald (grupul CA,).

Grupul CA, a cuprins 120 de barbati si 188 de femei. Toti
parametrii antropometrici au fost semnificativ diferiti in-
tre sexe. Ei s-au caracterizat prin valorile IMC de 22,90+0,24
kg/m?, la barbati si de 20,35+0,19 kg/m? la femei (p<1x10°¢,
CI195%: 2,42-2,67). Masa corporala a fost de 71,65+0,58 kg
si 54,39+0,54 kg, respectiv (p<1x10°¢, C195%: 17,04-17,48).
Circumferinta abdominala la barbati a fost de 80,45+0,58 cm,
in timp ce la femei a fost de 73,29+0,37 cm (p<1x10°°, C195%:
6,98-7,35).

Grupul CA, a fost constituit din 20 de barbati si 118 femei.
Diferente semnificative specifice genului au fost inregistrate
pentru toti parametrii antropometrici examinati. Masa corpo-
rald a fost de 96,10+1,87 kg, la barbati si de 66,70+1,20 kg, la
femei (p<1x10°%, CI95%: 28,83-29,98).Valorile IMC au fost de
29,20+0,44 kg/m? la barbati si de 24,30+0,31 kg/m? la femei
(p=1x107°, CI95%: 4,62-5,26). Barbatii au prezentat valori
medii pentru parametrul CA semnificativ mai mari, in compa-
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1.31); the weight was 68.90+0.76 kg and, correspondingly,
56.00+0.43 kg (p<1x10°, C195%: 12.69-13.12). Waist circum-
ference was 79.10+0.57 cm in males, while females were char-
acterized by 76.90+0.45 cm (p=7.2x1073, C195%: 2.00-2.43).

BMI, group was comprised of 47 males and 44 females,
only the weight parameter was significantly different between
sexes in this group: 87.50£1.50 kg in males and 77.80+2.37
kg in females (p=1x10~, C195%: 9.16-10.18). BMI values were
27.60£0.31 kg/m? in males and 28.90+0.68 kg/m? in females,
while waist circumference was 91.40+1.43 cm in male sub-
jects and 93.10£1.83 cm in female subjects, with no statistical
significance.

In subjects with BMI value below 25 kg/m? (BMI, group),
two lipid parameters were significantly different between sex-
es. Tc concentrations were 4.36+0.03 mmol/I in females and
4.21+£0.03 mmol/] in males (p=0.04, CI95%: 0.09-0.25) and
HDLc was 1.32+0.01 mmol/l in female samples, while males
were characterized by 1.23+0.11 mmol/1 (p=4.6x10, C195%:
0.05-0.13). LDLc concentrations did not show differences
between sexes with values 2.38+0.03 mmol/l in females and
2.39£0.03 mmol/l in males and nonHDLc concentrations were
2.99+0.02 mmol/l in females and 3.08+0.02 mmol/] in males.
Triglycerides values were 1.44+0.01 mmol/] in female partici-
pants and 1.45+0.01 mmol/l in males.

Subjects with BMI=25 kg/m? showed significant differenc-
es between sexes for nonHDLc: 2.85+0.02 mmol/] in females
and 3.19+0.01 mmol/l in males (p=5.8x1073, CI95%: 0.24-
0.45). The rest of the lipid parameters showed no significant
differences between sexes. Total cholesterol concentrations
were 4.3520.03 mmol/l in females and 4.26+0.03 mmol/]
in males. At the same time, low density lipoproteins concen-
trations were 2.52+0.03 mmol/l in females and 2.26+0.21
mmol/lin males. HDLc concentrations were 1.26+0.01 mmol/1
in females and 1.25+0.01 mmol/I in males. Triglycerides con-
centrations were 1.53+0.02 mmol/] in females and 1.46+0.01
mmol/l in males.

According to ethnic- and sex-specific WC cut-offs, 308
(69.1%) were centrally non-obese (WC, group) and 138
(30.9%) subjects were centrally obese (WC, group).

WC, group included 120 males and 188 females. All the an-
thropometric parameters were significantly different between
sexes. They were characterized by BMI values of 22.90+0.24
kg/m? in males and 20.35+0.19 kg/m? in females (p<1x10°,
CI95%: 2.42-2.67). Their weight was 71.65+0.58 kg and
54.39+0.54 kg, respectively (p<1x10°, CI95%: 17.04-17.48).
Waist circumference in males was 80.45+0.58 cm, while
73.29+0.37 cm in females (p<1x10¢, C195%: 6.98-7.35).

WC, group included 20 males and 118 females. Gender-
specific differences were significant for all the anthropometric
parameters studied. Weight was 96.10+1.87 kg in males and
66.70+1.20 kg in females (p<1x10, CI95%: 28.83-29.98). BMI
values were 29.20+0.44 kg/m? in males and 24.30+0.31 kg/m? in
females (p=1x10~, CI95%: 4.62-5.26). Males showed mean WC
significantly higher in comparison to females (100.00+1.13 cm
and 88.70+0.77 cm, respectively; p<1x10°,CI195%: 10.80-11.71).

The differences of HDLc concentrations between sexes were
significant in the WC, group: 1.31+0.02 mmol/l in females and
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Fig. 1 The number of subjects identified by anthropometric parameters with abnormal lipid profile.

ratie cu femeile: 100,00+1,13 cm si 88,70+0,77 cm, respectiv
(p<1x10°, CI95%: 10,80-11,71).

Diferente semnificative intre sexe pentru HDLc au fost
observate In grupul CA: 1,31+0,02 mmol/l, pentru femei
si 1,23+0,03 mmol/], pentru barbati (p=0,01, CI95%: 0,04-
0,12). Concentratiile colesterolului total au fost de 4,35+0,30
mmol/l, la femei si de 4,22+0,03 mmol/], la barbati. Con-
centratiile LDLc au fost de 2,40+0,03 mmol/], la femei si de
2,37+0,02 mmol/], la barbati. Concentratiile serice ale non-
HDL-colesterolului au fost de 3,10+0,02 mmol/], la femei si
de 3,11+0,03 mmol/], 1a barbati. Media concentratiilor trigli-
ceridelor a fost de 1,43+0,01 mmol/I], la femei si de 1,46+0,01
mmol/l, 1a barbati.

Grupul CA, a fost caracterizat prin diferente semnificati-
ve dintre sexe doar pentru parametrul non-HDL-colesterol:
2,76+0,02 mmol/], la femei si 3,20+0,02 mmol/l, 1a barbati
(p<1x10°¢, CI95%: 0,33-0,56). Concentratiile colesterolului
total au fost de 4,38+0,03 mmol/], la femei si de 4,28+0,02
mmol/l, la barbati. Concentratiile estimate de LDLc au fost
de 2,40+0,03 mmol/], la femei si de 2,20+0,02 mmol/], la bar-
bati. Nivelul HDLc a fost de 1,30+0,01 mmol/] pentru femei si
1,27+0,01 mmol/l], la barbati. Continutul trigliceridelor a fost
de 1,49+0,01 mmol/], 1a femei si 1,42+0,01 mmol/], la barbati.

Trebuie de remarcat faptul ca valorile medii ale tuturor pa-
rametrilor lipidici, cu exceptia concentratiilor HDLc, in toate

1.23£0.03 mmol/] for males (p=0.01, C195%: 0.04-0.12). Total
cholesterol concentrations were 4.35+0.30 mmol/I in females
and 4.22+0.03 mmol/l in males. LDLc concentrations were
2.40+0.03 mmol/l in females and 2.37+0.02 mmol/] in males.
Serum concentrations of nonHDLc were of 3.10+0.02 mmol/l in
females and 3.11+0.03 mmol/l in males. Mean triglyceride con-
centrations were 1.43+0.01 mmol/l in females and 1.46+0.01
mmol/l in males.

WC, group was characterized by significant differences be-
tween sexes only for nonHDLc: 2.76£0.02 mmol/] in females
and 3.20+0.02 mmol/l in males (p<1x10, C195%: 0.33-0.56).
Concentration of total cholesterol were 4.38+0.03 mmol/l in
females and 4.28+0.02 mmol/l in males. Estimated LDLc con-
centrations were 2.40+0.03 mmol/] in females and 2.20+0.02
mmol/] in males. HDLc level was 1.30+0.01 mmol/1 for fe-
males and 1.27+0.01 mmol/l in males. Triglycerides content
was 1.49+£0.01 mmol/l in females and 1.42+0.01 mmol/l in
males.

It should be noted that the mean values of all lipid param-
eters, except HDLc concentrations, in all the groups of subjects
were lower than recommended cut-off values [14]. The HDLc
concentrations in males were higher than the cut-off values
in both BMI and WC groups. The HDLc concentrations in fe-
males were above the cut-off for underweighted/ normopon-
deral subjects and centrally non-obese ones. Besides, females
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grupurile de subiecti studiati, au fost sub valorile prag reco-
mandate [14]. Concentratiile de HDLc la barbati au fost peste
valorile prag atat in grupul IMC, cat si in grupul CA. Concentra-
tiile de HDLc la femei au fost peste valorile prag pentru subiec-
tii normoponderali/subponderali si cele fara obezitate centra-
1a. Totodatd, femeile din grupurile IMC, si CA, au prezentat
concentratii de HDLc egale sau sub valoarea prag acceptata.

in acelasi timp, raportul dintre parametrii antropometrici
si profilurile lipidice anormale a fost diferit (Figura 1). in gene-
ral, grupul CA, a cuprins mai multi subiecti decat grupul IMC,,
fapt ce denota ca CA ar putea identifica mai multe persoane
cu profil lipidic modificat. Asadar, identificarea persoanelor cu
mai mult de un parametru lipidic modificat, folosind unul din
parametrii antropometrici, poate avea importanta practica.

Prin urmare, analiza parametrilor studiati a aratat cd, con-
centratiile lipidelor normale s-au observat in 44% din cazurile
de obezitate/supraponderabilitate si in 40% din cazuri - la
persoanele cu obezitate centrala. Celelalte grupuri au cuprins
subiectii cu unul si/sau mai multi parametri lipidici anormali.
Concentratiile anormale ale lipidelor au fost depistate la 77%
din subiectii obezi si supraponderali si in peste 85% din ca-
zurile de obezitate centrala. Doi subiecti cu obezitate centrala
au avut trei parametri lipidici anormali, In timp ce aveau un
IMC normal. Cu toate cd testarea statistica a parametrului x2
a aratat lipsa asocierii dintre numarul de subiecti grupati si
CA (x*=2,79; p=0,59), estimarea sanselor pentru identificarea
subiectilor cu profil lipidic anormal, aplicand parametrul CA,
a fost de 1,26 (p=0,41; CI95%: 0,73-2,16), ceea ce semnifica
probabilitatea unui identificator mai bun.

Discutii

Rezultatele studiului nostru, folosind IMC in calitate de
indicator de risc CV, a constatat o prevalenta relativ mare de
subiecti supraponderali/obezi - 91(20,2%) de participanti.
Utilizadnd CA in calitate de indicator antropometric de risc CV,
138 (30,9%) de participanti au fost identificati drept subiecti
care sufera de obezitate centrala.

Ponderea studentilor supraponderali/obezi, In functie de
parametrul IMC in studii similare, efectuate in Slovacia, Iorda-
nia si Turcia, a variat de la 17,0% la 47,4% [19-21]. Proiectul
national, consacrat factorilor de risc pentru bolile netransmi-
sibile (STEPS), realizat in cadrul populatiei tinere (18-29 de
ani), a relevat o valoare medie a IMC de 24,4 kg/m? la bar-
bati si de 23,2 kg/m?, pentru femei [22]. In urma prezentului
studiu, s-au identificat urmatoarele valori medii ale IMC: 23,8
kg/m?, la barbati si 21,9 kg/m?, la femei. Prevalenta obezita-
tii de tip central la tinerii studenti italieni a fost mai mica de-
cat in studiul nostru, reprezentand 11% [23]. Alte studii au
demonstrat faptul, ca obezitatea evaluata cu indicatorul CA a
fost un factor predictor mai bun pentru BCV [24, 25]. Recent,
s-a demonstrat, ca utilizarea IMC drept indicator unic de risc
CV, poate duce la ,clasificari eronate” ale persoanelor cu masa
corporala ,normald”, implicand, ulterior, lipsa de actiuni con-
secvente [26]. Graves si colab. au obtinut dovezi consistente in
favoarea obezitatii evaluate prin indicatorul raportul circum-
ferinta abdomenului/talie (CA/T), drept un predictor mai bun
al riscului CV la adolescenti [27]. Evaluarea valorii predictive
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in groups BMI2 and WC2 had HDLc concentrations equal or
lower than accepted cut-off.

At the same time, the relationship between the anthropo-
metric parameters and abnormal lipid profiles was different
(Figure 1). Generally, WC, group included more subjects than
BMI, meaning WC could identify more persons with abnormal
lipid profile. Besides, the identification of persons with more
than one abnormal lipid trait using one of the anthropometric
parameters may have practical importance.

Thus, the analysis showed that normal lipid concentra-
tions were observed in 44% of overweight/obese cases and
40% of centrally obese individuals. The rest of the groups in-
cluded subjects with one and/or more abnormal lipid param-
eters. Abnormal lipid concentrations were detected in 77%
of overweight and obese subjects and over 85% of centrally
obese cases. Two centrally obese subjects had three abnormal
lipid parameters, while having normal BMI. Though statisti-
cal testing of the x? parameter showed lack of association be-
tween number of grouped subjects and WC (x?=2.79; p=0.59),
odds ratio for the identification of the subjects with abnormal
lipid profile applying WC parameter was 1.26 (p=0.41; CI95%:
0.73-2.16), meaning it could be a better identifier.

Discussions

The results of our study, using BMI as an indicator of CV
risk, revealed a relatively high prevalence of overweight/
obese subjects, as follows, 91 participants (20.2%). It was ob-
served that according to WC 138 participants (30.9%) were
classified as centrally obese subjects.

The percentage of overweight/obese students, according
to BMI parameter in similar studies, performed in Slovakia,
Jordan and Turkey varied from 17.0 % to 47.4% [19-21]. The
National STEPS survey conducted in young population (18-
29 years old), revealed mean BMI value 24.4 kg/m? in men
and 23.2 kg/m? for females [22]. The present study results
showed mean BMI value 23.8 kg/m? in men and 21.9 kg/m?
in women. The prevalence of central obesity assessed by WC
in Italian young students was lower than in the current study,
representing 11% [23]. Other studies showed WC was a better
predictor for CVD_[24, 25]. Recently, it was demonstrated that
using BMI as sole indicator of CV risk may lead to “misclas-
sification” of the “healthy” weight people with further lack of
taking care and actions [26]. Graves et al. had good evidences
that central obesity assessed by waist-to-height ratio (WHtR)
indicator was a better CV risk predictor in adolescents [27].
The assessment of predictive value of WHtR might be useful in
young Moldavian population.

Thus, our study showed that the prevalence of participants
with abnormal lipid profile in the group with BMI under the
cut-off values is higher than in the non-obese subjects. One of
the study’s findings was that there were no observations of
LDLc elevated values in the group of males with BMI>25 kg/
m? or “obese” and very few in females (one and, correspond-
ingly, three cases), whereas, three male participants with el-
evated LDLc values and normal anthropometric parameters
were identified. More females with low HDLc values were de-
termined in WC, group, than those identified in BMI, group



a CA/T ar putea fi utild pentru populatia tanara din Republica
Moldova.

Studiul nostru a demonstrat, ca prevalenta participantilor
cu profil lipidic modificat in grupul IMC, este mai mare decat
in grupul CA,. Una dintre constatari a fost lipsa observatiei re-
feritor la concentratiile ridicate ale LDLc-ului in randul barba-
tilor din grupul IMC, sau CA,. in acelasi timp, doar 4 femei au
prezentat concentratii LDLc, care au depasit valorile recoman-
date (una si respectiv, trei cazuri), in timp ce in grupurile IMC,
si CA, trei barbati au fost identificati cu valori crescute ale
LDLc. Mai multe femei cu valori ale HDLc scazute au fost de-
pistate in grupul CA,, decatin grupul BMI, (57 si 24, respectiv).

In studiul actual, parametrul CA a avut tendinta de a ma-
nifesta o putere discriminatorie mai robusta intre subiectii
cu profiluri lipidice normale si modificate. Studiul nu a putut
ajunge la o semnificatie statisticd, datorita numarului mic de
subiecti inclusi n analiz3, ceea ce reprezinta posibila limitare
a cercetdrii. Acest fenomen este valabil, in special, pentru gru-
pul de persoane cu minim 2 parametri lipidici modificati, care
a inclus un numir insuficient de participanti. in subgrupurile
de subiecti cu IMC si CA peste valorile prag, au fost identificate
mai multe femei cu obezitate dupa CA, decat dupa IMC, in timp
ce barbatii au fost grupati intr-un numar mai mare n functie
de IMC, decat dupa CA. Tendinta constatata a fost independen-
ta de nivelul lipidelor. Identificarea persoanelor cu parametrii
antropometrici cu valori peste limitele recomandate si valori
serice ale lipidelor normale poate fi explicata prin prezen-
ta anumitor factori de protectie [28]. Totodata, la femeile cu
concentratiile lipidelor serice anormale, obezitatea centrala,
exprimata prin circumferinta abdomenului, este mai evidenta
decat obezitatea. Valoarea medie a colesterolului total seric,
prezentata in studiul STEPS (Republica Moldova) in grupul de
varstd 18-29 de ani (612 persoane), a fost de 4,1 mmol/1 (4,0
mmol/], la barbati si 4,2 mmol/], la femei). De asemenea, acest
studiu a aratat ca nivelul mediu al concentratiei HDLc a fost de
1,3 mmol/] pentru populatia generald, 1,3 mmol/l, la barbati
si 1,4 mmol/l, la femei [22]. Aceste date sunt diferite de cele
prezentate in studiul actual: valoarea medie a colesterolului
total - 4,22 mmol/l, la barbati si 4,36 mmol/], l1a femei, in timp
ce valorile medii ale HDLc-ului au fost de 1,23 mmol/], la bar-
bati si 1,31 mmol/], la femei. Astfel, in ambele studii, valorile
medii ale acestor parametri au fost mai mici la barbati decat
la femei.

Studiul Bogalusa Heart demonstreaza, ca adipozitatea
atestata la tinerii adulti in varsta de 19-26 de ani, este un fac-
tor major, care contribuie la dezvoltarea pattern-ului profilu-
lui lipidic modificat, iar concentratiile serice ale colesterolului
total au fost mai mari la femei decat la barbati. Suplimentar,
a fost dovedit faptul c3, concentratiile serice ale LDLc-ului au
fost mai mari la barbati decat la femei, dar ale HDLc-ului au
fost mai mari la femei decat la barbati [30]. O cercetare epide-
miologica multicentrica, consacrata factorilor de risc corona-
rieni (studiul CARDIA), realizat in grupul de varsta 19-26 de
ani, a demonstrat ca nivelele medii ale LDLc au fost mai mari la
barbati, insa nu a existat nicio diferenta statistic semnificativa
intre sexe pentru concentratiile serice ale colesterolului total.
Concentratia medie a HDLc-ului a fost mai mica la barbati de-
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(57 and, correspondingly, 24 subjects).

In our study the WC parameter tended to better discrimi-
nate between subjects with normal and abnormal profiles.
The study couldn’t reach statistical significance, due to lower
number of subjects participated in the analysis, which is the
possible limitation of the study. It is especially true for the
group of persons with more than one abnormal lipid level,
who were very few. Besides, the following trend was observed
in the subgroups of subjects with BMI and WC over cut-off val-
ues: more females were identified by WC than BMI, whereas
more males were grouped by BMI than WC. The trend was in-
dependent of lipid levels. Although, there were identified per-
sons with over cut-off anthropometric values, they had nor-
mal lipid values, that might be explained by certain protective
factors [28]. The explanation is that in females with abnormal
lipid parameters central obesity expressed by waist circumfer-
ence is more evident than geneThe mean value of total blood
cholesterol shown in STEPS survey in Republic of Moldova in
18-29 years old age group was 4.1 mmol/l (612 persons): 4.0
mmol/l in males and 4.2 mmol/] in females. Also, this study
showed that mean HDL cholesterol level had been 1.3 mmol/]
in males and 1.4 mmol/] in females and estimated for the gen-
eral population - 1,3 mmol/I [22]. These data are different in
comparison to presented results: mean Tc value 4.22 mmol/]
in males and 4.36 mmol/I in females, while mean HDLc val-
ues were 1.23 mmol/l in males and 1.31 mmol/I in females.
Still, the confirmation that average values of these parameters
were lower in males than in females was obtained.

The results from the Bogalusa Heart Study showed that
adiposity in young adults of 19-26 years old is a major factor
contributing to adverse lipoprotein pattern. Serum total cho-
lesterol concentrations were higher in females than males. Be-
sides, it was elucidated that LDLc concentrations among males
were higher than in females, but HDLc was higher in females
than in males [30]. CARDIA study, a multicentre epidemiologic
investigation of coronary risk factors, in 19-26 years old age
group, demonstrated that the mean concentrations of LDLc
were higher in men, but there was no significant difference in
total cholesterol between sexes. The mean concentration of
HDLc was lower in males than females. The mean concentra-
tion of triglyceride was higher in males [31]. Finnish children
and young adults study demonstrated the prevalence of LDLc
values above 4.0 mmol/l was from 6 to 15% in females and be-
tween 4 and 12% in males, low HDLc was registered in 1.5%
of females and 4.6% of males [32].

Both, Bogalusa Heart Study and CARDIA proved that high
lipid value during young adulthood is associated with CVD
in later decades and serum lipid and lipoprotein levels con-
tinue to track from childhood into young adulthood [30, 31].
Therefore, preventive programs were indicated at an early
stage aimed to develop healthy lifestyles [33]. The partici-
pants characterized by outlier values will be investigated in
the following studies and their genetic profile associated with
cardiovascular risk is to be investigated. The opportunity to
identify subjects with Familial Hypercholesterolemia in young
people will be an important step forward to the management
of dyslipidaemia.
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cat femei. Concentratia medie a trigliceridelor a fost mai mare
la barbati [31]. O alta lucrare, realizata in populatia copiilor si
tinerilor adulti finlandezi a demonstrat, ca 6-15% dintre femei
si 4-12% dintre barbati, inregistreaza LDLc cu valori peste 4,0
mmol/], iar 1,5% dintre femei si 4, 6% dintre barbati, au inre-
gistrat HDLc cu valori sub 4,0 mmol/I [32].

Ambele studii (Bogalusa Heart si CARDIA) au descoperit ca,
concentratiile mari ale lipidelor serice la tineri se asociaza bo-
lilor cardiovasculare in decadele ulterioare, iar nivelul acesto-
ra evolueaza din copildrie la maturitate [30, 31]. Prin urmare,
programele de preventie sunt importante la etapele timpurii
de dezvoltare ale individului pentru formarea stilului de via-
t sanatos [33]. In studiile ulterioare, la participantii cu valori
extreme, va fi investigat profilul genetic asociat cu risc cardio-
vascular, care ar permite identificarea subiectilor cu hiperco-
lesterolemie familiala la o varsta precoce si va constitui un pas
important, 1n viitor, pentru managementul dislipidemiei.

Concluzii

Rezultatele studiului au demonstrat ca supraponderali-
tatea/obezitatea sunt fenomene frecvent intalnite in randul
tinerilor din Republica Moldova. La subiectii non-obezi, con-
centratiile de HDLc au fost mai mari decat la participantii
care sufera de obezitate centrald. CA a avut tendinta de a fi un
parametru antropometric discriminatoriu mai robust pentru
subiectii cu niveluri anormale de lipide si ar putea fi aplicat
pentru selectarea tinerilor cu risc cardiovascular sporit.

Abrevieri si notatii conventionale

OMS - Organizatia Mondialad a Sanatatii;

STEPS - abordarea supravegherii pe pasi (OMS);

BCV - boli cardiovasculare;

CV - cardiovascular;

IMC - indicele masei corporale;

CA - circumferinta abdominal3;

TG - trigliceride;

Tc - colesterol total;

HDLc -colesterolul lipoproteinelor cu densitate inalt3;

LDLc - colesterolul lipoproteinelor cu densitate joasa;

CA/T - raportul circumferinta abdomenului/talie;

CARDIA, studiul - studiul asupra dezvoltarii riscului coro-
narian la adultii tineri (1. engl. Coronary Artery Risk Develop-
ment in Young Adults study).
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Conclusions

Our data showed that overweight /obesity and central obes-
ity are common phenomena in young Moldovans. The HDLc
levels were higher in non-obese subjects than in centrally obese
subjects. WC tended to be a better anthropometric parameter
identifying subjects with abnormal lipid levels and could po-
tentially be used for the selection of young individuals with el-
evated cardiovascular risk.
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