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Abstract

Objectives: To investigate the prevalence of théabwic syndrome and its components among a Ro-
manian population of young adults. Method3uring 2010-2011, 235 medical students were eadolh this
cross sectional study to investigate the metabsficdrome prevalence. The metabolic syndrome wasedef
based on the International Diabetes Federationetiét. Data were processed using SPSS version Ffudent
test, Chi square testnd Pearson coefficient were used for statistical ga@. Results: The metabolic syndrome
prevalence recorded on the entire grod@S1.28%. The highest prevalence for a metabolic symdrcompon-
ent was abnormal waist circumference (49.4%), fodld by low levels dfigh density lipoprotein cholesterol
(HDLc) (13.58%); the prevalence of hypertriglycerdga was 3.08%. The average value of HDLc was sggnif
antly lower in the subgroup with abnormal waistccimference compared to the subgroup véithormal one
both in women and in men. In women, the average \Bal also significantly higher in the subgroup withist
circumference above the threshold limit. In ternigyender analysis, women preseng@dignificanty higher
prevalence of abnormal waist abdominal circumferen63.6% versus 15.7%). Conclusions: Althoughpitee
valence of metabolic syndrome was not high (1.28p&) high prevalence (49.4%) of the mandatory diesim
criteria (WC over a threshold value) all@&@us to conclude that primary prevention intervensidor metabolic
syndrome are needed within the population groupesgnted by young adults.

Keywords: metabolic syndrome, waist circumference, high dgfipoprotein cholesterol

Rezumat

Obiective: Investigarea prevalgn sindromului metaboligi a componentelor sale intr-o popukade
aduli tineri din Romania. Metode: In perioada 2010-20285 studefi la medicina au fost Tnrofaintr-un stu-
diu transversal destinat invesfigi prevalerrei sindromului metabolic, definit pe baza critegiilinternational
Diabetes Federation. Datele @hute au fost prelucrate folosind programul SPS&iuveea 17. Pentru analiza
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statistica s-au folosit testul T-student, testul fitrat si coeficientul Pearson. Rezultate: Tn intregrup s-a in-
registrat o prevaler a sindromului metabolic de 1.28%. Cea mai ridicptevalenz a unui component al sin-
dromului metabolic a fost circumferan abdominat (CA) anormad (49.4%), urmat de nivelul sgzut al coles-
terolului din lipoproteinele cu densitate mare (HE)L(13.58%); prevalem hipertrigliceridemiei a fost de
3.08%. Valoarea medie a HDLc a fost semnificativ mi&a in subgrupul cu CA peste valoarea norialom-
parativ cu grupul cu CA norma| atat pentru femei cgi pentru kirbayi. La femei, media indicelui de masor-
porali (IMC) a fost semnificativ mai mare in subgrupul@ peste limita normal in ceea ce priwte analiza
pe genuri, femeile au prezentat o CA anoehmal o prevaleri semnificativ mai mare decéaétbarii (63.6% ver-

sus 15.7%). Concluzii; Be prevalena sindromului metabolic a fost redug1.28%), prevalem ridicatz
(49.4%) a criteriului obligatoriu de diagnostic atestuia (CA peste valoare prag) ne-a permisancluzioam
ca sunt necesare intervgnde preverie primarg a factorilor de risc ai sindromului metabolic Tmugpul popu-

lational reprezentat de adiiltineri.

Cuvinte cheie: sindrom metabolic, circumferia abdominat, high density lipoprotein cholesterol

Introduction

Diagnosis of metabolic syndrome involves
an association between central obesity and atdeast
of the following criteria: systolic blood pressure
(SBP) > 130 mmHg and/or diastolic blood pressure
(DBP)> 85 mmHg, increased fasting glucose, low
high density lipoprotein cholesterol (HDLc), and
high value of triglycerides. In the context of the
metabolic syndrome diagnosis a relationship of syn-
onymy is accepted between central obesity and ex-
ceeding the threshold value of waist circumference
(WC). Although the actual criteria are the same, Na
tional Cholesterol Education Program (NCEP) in
the United States differs from the recommendations
of the International Diabetes Federation (IDF),-usu
ally applied in European countries in terms of both
limits considered normal waist circumference and
for the threshold of glucose (1, 2).

Obesity is the most important risk factor
for metabolic syndrome. From data recorded and
reported to the Ministry of Health (Romania) and
to the World Health Organization (3), we know
that there is a national overweight prevalence of
33.1% and the obesity prevalence is 8.6%. The
male / female ratio is in favor of the first for
overweight (prevalence of 38.1% in men and
28.6% in women), but in favor to females for
obesity (prevalence of 7.7% in males and 9.5%
in females). Obesity is the consequence of inad-
egquate diet intake-energy consumption, accord-
ing to the type and frequency of physical activ-

ity. Both type and amount of the food intake are
important to assess. The so called "unhealthy"
food or “urbanized” eating or simply low quality
food @unk foodl (4-7) is the term used to de-
scribe foods with low nutritional value, with rich
content of saturated fats and sugar, hyper calor-
ies, low in vitamins and minerals or high quality
protein, whose consumption increases the risk of
obesity. All population studies in the last dec-
ades have shown that metabolic syndrome oc-
curs at younger ages; the reasons most fre-
quently given arejunkfood” and physical in-
activity that increasingly characterizes more
children and adolescents’ lifestyle. The incid-
ence of overweight between the ages of 7 and
11 years is reported in most European coun-
tries, reaching high levels, over 15% (3). So far,
there were no research results published in Ro-
mania on the prevalence of metabolic syndrome
- or its components — in the young population.
In this context, we initiated a prospective study
to evaluate the metabolic syndrome parameters
(abdominal circumference, fasting glucose,
triglyceride levels, HDLc level, blood pressure
value), feeding behaviour (8,9) and physical
activity level in a population of 235 medical
students; this group will be re-evaluated after 1
year for all study parameters, to refer to any be-
havioural changes, anthropometric and biolo-
gical measurements. In this article we present
baseline findings regarding the prevalence of
metabolic syndrome main parameters recorded.
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Methods

The first stage of the study was conducted
in 2010-2011 on a sample of 235 students of the
Faculty of Medicine. Students in the first five fgea
of study were invited to participate in the stuidyis
study was conducted according to the guidelinds lai
down in the Declaration of Helsinki and all proced-
ures involving human subjects/patients were ap-
proved by the Ethics committee of the National In-
stitute of Infectious Diseases “Prof. Dr. MateisBal
All participants signed an informed consent docu-
ment regarding the conduct of the study.

None of the subjects has been previ-
ously diagnosed with diabetes and was never
treated with antihypertensive medication. Age
of students ranged from 19-30 years with an av-
erage of 21.82 years (standard deviation = 2.32,
coefficient of variation 10.6%). There were 165
women and 70 men. Female preponderance re-
flects the medical students’ population struc-
ture. As definition criteria of the metabolic syn-
drome are different in men versus women, data
analysis was done by gender. Where considered
relevant, we presented the overall results.

All subjects were measured for the follow-
ing anthropometric parameters: height, weight,twais
circumference. Height was measured using the
height meter and weight with the scale. Waist cir-
cumference was measured using the height meter
for waist circumference midway between the superi-
or iliac crest and rib cage, on umbilical level aipl
circumference was measured at the trochanteric
level. Means and variances calculated for anthropo-
metric parameters are presentedable 1 Blood
pressure was measured using the following protocol:
first measurement was made after at least 5 minutes
of rest and was repeated 3 times, keeping 1 minute
of interval between each measurement. Final data is
the average of 3 measurements.

Blood samples were collected from the
antecubital vein, in the early morning, after a
minimum of 12 hours of fasting period, in a su-
pine position. Biochemical determinations were
made in the National Institute of Infectious Dis-
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eases “Prof.Dr.Matei Bgl laboratory by stand-
ard biochemical methods.

In processing and data analysis threshold
values of the metabolic syndrome components of
the International Diabetes Federation were used.
Statistical analysis: The quantitative variables
were discussed as mean, SD and the t-student test
was used for comparison. A p-value <0.05 was
considered for statistical significance (two tailed
test). Categorical data were presented as propor-
tions and compared by using the Chi square test
(p<0.05). Microsoft Office Excel 2007 for
Windows was used for the entry of data and for
creating the charts. Statistical analyses were per-
formed with the SPSS version 17.0.

Results

The investigated subjects showed the
anthropometric characteristics summarized in
Table 1 Average values are included in the nor-
mal value range for all measured parameters.
In women there was a strong positive correla-
tion between BMI and abdominal circumfer-
ence (Pearson r = 0.765, p = 0.001), while in
men this correlation was very weak and statist-
ically insignificant (Pearson r = 0.06, p = 0.62).

As waist circumference is a mandatory
diagnostic element of the metabolic syndrome, we
initially analyzed the distribution of this feature
the population of women and mdfigure 1).

Results found for the group of women

Using a threshold of 80 cm for the WC,
we divided the female population into 2 groups:
women with WC over 80 cm and women with WC
below this threshold. Analyzing the average para-
meters of metabolic syndrome in both groups, we
found a statistically significant difference in lyod
mass index value (BMI) and HDLG@dble 2.

There were 105 (63.6%) women with
WC> 80 cm. Of these, only two women (with
WC = 86 and 112 cm respectively) have met 3
criteria and, consequently, diagnosed with
metabolic syndrome. The first case associated a
BP of 120/90mmHg and glucose of 104 mg/dl,
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Table 1. The main anthropometric characteristics othe students’ population
Weight Height BMI Wa:cst circum-  Hip circumfer- Ra}t|on ?bdomln/al
(kg) (cm) (kg/mz) erence ence (.III’CL.Jm erence
(cm) (cm) Hip circumference
W M W M w M W M W M W M

average 57.61 72.46 165.44 17951 21.04 22.46 83.58 86.3047 9899.89 .8486 .8634

j;f‘/rl‘;tfgg 924 1107 5708 7.287 3179 3.085 8611 8713 8194 8.0954908) .03686
maximum 98 120 183 197 37 38 117 130 130 144 .96 .95
minimum 40 53 152 164 15 17 65 73 84 85 .70 77

BMI = body mass index

Table 2. Average and standard deviation values ohé metabolic syndrome parameters in women,
depending on the value of waist circumference

WC< 80 cm WC>80 cm

Measured parameter — —

average standard deviation average standard deviation
BMI* (kg/m?) 19.12 1.94 22.12 3.24
Systolic blood pressure (mmHg) 108.88 10.64 108.35 9.03
Diastolic blood pressure (mmHg) 67.24 9.96 66.96 7.81
Fasting plasma glucose (mg/dl) 79.67 8.88 81.31 9.00
Triglycerides (mg/dl) 71.66 29.77 77.25 40.28
HDLc* (mg/dl) 71.16 11.79 63.40 14.87

WC= waist circumference; BMI= body mass index; HBi high density lipoprotein cholesterol

*statistically significant differences, Student'<0.05

and the second a value of triglycerides of 185
mg/dl and a HDLc value of 31 mg/dl. We re-
corded in women with WC> 80 cm the follow-
ing changes in the parameters of metabolic syn-
drome: 16 abnormal values of HDLc, 2 elev-
ated blood glucose values, 2 elevated trigly-
cerides values, 1 person with SBP and another
one with DBP over limits. In total, there were
21 women with WC> 80 cm having 2 metabolic
syndrome criteria present. In the group of wo-
men with WC<80 cm we found that, in total, 15
women had values considered as abnormal by
IDF, as follows: 4 persons had SBP> 130
mmHg, 4 persons DBP> 85 mmHg, 4 persons
HDLc<50 mg/dl, 2 persons TGL> 150 mg/dI
and 1 person had fasting glucose > 100 mg/dI.

In conclusion: there were 82 women
(63.6%) with 1 element of metabolic syndrome
present (WC), 21 women (12.7%) with 2 ele-

ments present and 2 (1.2%) with a complete
metabolic syndrome.

Results found for the group of men

In this group there were 11 of 70 men
(15.7%) with WC> 94 cm. Of these only one
presented 3 criteria for metabolic syndrome
(WC =96 cm, a HDLC= 35 mg/dl and DBP =
90mmHg). Comparison of this group’s average
with that of men with WC <94 cm is presented
in Table 3 In the group with WC> 94 cm, 7
subjects had abnormal values according to IDF:
3 had increases in SBP and 4 had HDLc
changes to the threshold. They are the group of
7 persons with 2 criteria of the metabolic syn-
drome present. In the group of men with WC
<94 cm, there were 1 with 2 criteria (high SBP
and high TG), 8 with high SBP, 1 with high
TGL, 4 with abnormal HDLc values and 1 with
high fasting blood sugar level.
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Distribution of abd ominal circumference values by gender
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our group, the prevalence of metabolic
syndrome in women was only 0.6%;
none of the men investigated met 3 criter-
ia covered by the NCEP definition of
metabolic syndrome.
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Figure 1. Distribution of waist circumference by gader

In conclusion, in the whole men group,
there were 25 men (35.7%) who had 1 element of
metabolic syndrome, 8 (11.4%) who had 2 elements
and 1 (1.4%) with 3 diagnostic criteria present.

In the entire group of 235 people, the
most common change was the WC: 49.4%,
mainly due to high prevalence of this change in
women (63.6% versus 15.7% for men). Another
highly modified parameter is HDLc (13.58%);
this change is more common in women than in
men (14.5% vs. 10.14%). Elevated values using
the criteria for metabolic syndrome were found
for SBP in 2.6% and for DBP in 3.4% of the in-
vestigated subjects. Blood glucose levels above
the threshold were present in 2.6% of cases and
hypertriglyceridemia in 3.08% of cases. We found
significant differences in the prevalence of risk
factors by gender only for abnormal waist circum-
ference Table 4) in contrast with other studies,
showing much lower differences (10). High WC
is an estimate of the visceral fat, expected to be
10-20% of total fat in men and 5-8% in women
(11); these physiologic differences explain the dif
ferent threshold gender related for WC.

The prevalence of the metabolic syndrome
in our group was 1.28%. By using NCEP criteria in

1apuUsn

Studies published so far on the
Romanian population made little refer-
ence to this age group; most included the
entire population or strictly analyzed the
school population. For example, a study
performed on the Timis county general
population showed a prevalence of adult
metabolic syndrome of 36.67%, a figure
that positions us above the European av-
erage, but unlike our study, this study
was conducted on a population aged
between 18-79 years (12). As metabolic syndrome
prevalence varies with age (13, 14), it is interest
ing to choose the group which ended the growing
period and thus has a required food intake mostly
dependent on the total physical activity, and in
which social behavior (including food habits) has
evolved past the adolescence period and became
more stable. Subjects chosen by us are part of a
better informed social class than the average pop-
ulation regarding the risks of unhealthy dietary in
take; this can be considered an important influ-
ence factor. However, high prevalence of central
type obesity, estimated in terms of definition of
metabolic syndrome,in almost half of respond-
ents (49.4%) and especially in women, is an unex-
pected element observed. We do not have a full
explanation for this unexpected result, but most
probably it is related to differences in physical
activity evaluated by the level of recreational
activity in kcal (p<0.001, data not published).

WC is used to asses obesity related health
risks in public health and clinical setting (15),ia
is the best clinical estimate of visceral obe¥fiy-
ceral obesity has an important role in increasing
cardio-vascular and diabetes risk. Comparing to
subcutaneous fat, the visceral one has more sensit-

sajeway
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Table 3. Average and standard deviation values ohé metabolic syndrome parameters in men,
according to the value of waist circumference

WC< 94 cm WC>94 cm

Measured parameter — —

average standard deviation average standard deviation
BMI* (kg/m?) 21.7 2.248 26.37 4.075
Systolic blood pressure (mmHg) 117.24 10.686 119.55 111.
Diastolic blood pressure (mmHg) 72.84 8.383 75.91 7.355
Fasting plasma glucose (mg/dl) 81.71 8.146 83.09 6.472
Triglycerides (mg/dl) 76.9 38.179 76.18 25.459
HDLc* (mg/dl) 54.81 11.166 48.36 11.526

WC= waist circumference; BMI= body mass index; HDLhigh density lipoprotein cholesterol
* statistically significant differences, Studerit's <0.05

Table 4. Differences by gender in the prevalence ttie metabolic syndrome diagnostic criteria

Metabolic syndrome parameter OR Cl

Waist circumference* 0.1 0.05041, 0.2159
SBP 4.9 0.6838, 55.4
DBP 14 0.2161, 7.593
Glucose 0.465 0.009667, 4.267
Triglycerides 0.941 0.08762, 5.924
HDLc 0.6539 0.2258, 1.669

SBP= systolic blood pressure; DBP= dyastolic blombsgure; HDLc = high density lipoprotein cholester

* statistically significant differences, Studerit's <0.05

ive s-receptors, more glucocorticoid receptors, pro-
duces and more adipokines with inflammatory role
such as tumor necrosis factorand interleukin 6
(IL6) (16). The result of-receptors’ activation is
lipolysis that generates free fatty acids (FFAD int
the portal circulation. FFA impairs glucose utitiza
tion in several ways: inhibits carbohydrate oxida-
tion, reduces glucose uptake in cells stimulated by
insulin and diminishes glycogenogenesis (17).
Through all these mechanisms, FFA significantly
contribute to the development of insulin resistance
Inflammation and oxidative stress gener-
ated by adipokines induce endothelial dysfunc-
tion and vascular hypertrophy, while IL-6 medi-
ates the action of angiotensin Il on vascular
smooth muscle cells (18), creating conditions for
the obesity related hypertension (19). For reas-
ons described above, the high prevalence of ab-
normal WC recorded in this population has sig-
nificant consequences for their health risks.

Framing our results in other studies, we
found that the prevalence of metabolic syndrome in
Europe for the entire adult population, accordng t
IDF criteria, ranges from 27%-39% in men and 22-
47% in women, depending on the country (13). As
mentioned above, Romania is in the upper part of
the prevalence range, with a value of 36.67%. Even
if the prevalence reported in the United States ap-
pears to be smaller (34%) (10), because of choosing
a higher threshold for WC, in reality — when identi
al threshold values are used - it becomes greater.

For a more relevant comparison we selec-
ted studies that focused on - or used as subgroup -
young adults between 20-39 years; Ervin et al.
finds a WC above normal values in 32% of the
subjects (10), hypertriglyceridemia in 29.6%,
HDLc decreased in 21.4%, BP values above the es-
tablished limits in 24.1% and alteration of fasting
glucose or diabetes in 28.8%. All these values re-
corded are above the number we have found; these



Revista Romanhde Mediciw de Laborator Vol. 20, Nr. 3/4, Septembrie 2012

could be explained by the older age of the subjects
enrolled in this study. As we narrow the age range
more (20), prevalence becomes comparable: simil-
ar prevalence is found in an American group for
low HDLc (13.58% in our study to 13.5% in the
American one) and for hypertriglyceridemia
(3.08% versus 2.5%), i.e. for variables whose
threshold is similar in both surveys. In Finland
(21), the prevalence of metabolic syndrome was, at
the age of 24 years, of 4%, higher than that found
by us (1.2%); the difference may appear in the
greater number of cases analyzed in the Finnish
study (21), the differences arising from sociadtstr
ification, and the composition of different diets.
Authors performing studies on different ages popu-
lations noted an increase of the prevalence of-meta
bolic syndrome with increasing in age: Matesson et
all (21) mentioned an increase in 15 years (from 24
to 39 years) from 4% to 25.9%, Ervin found that the
chance of having metabolic syndrome, compared
with that in the 20-39 years age range is 3 times
higher in 40-59 years (both women and men), 4
times in men over 60 years and 6 times higher in
women over 60 years (10). Based on these results,
even if the incidence of metabolic syndrome found
in this group is small, it does nothing to diminilsh
interest for prevention in this target group.

Most studies having as purpose the re-
search of the prevalence of individual criteria for
metabolic syndrome and the metabolic syndrome
showed a significantly higher prevalence in men at
ages under 30 years. Fereirra et al @2)munic-
ates a prevalence of metabolic syndrome in the
Netherlands of 18.3% in men vs. 3.2% in women,
and Soysal et al (23) a prevalence of 11.8% in men
and 6.2% in women (p = 0.007) in Turkey; in both
studies NCEP criteria have been used. The Turkish
population study concluded that the metabolic syn-
drome significantly increases in people with low
levels of education. From this perspective, lower
prevalence results obtained by us are consistent.
We have found that women have more frequent
changes of the metabolic syndrome criteria, with a
statistically significant difference between pieva
ences. In the Finnish study (21) cited above, the a
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thors make similar observations with the ones we
found: for the population of 24 years there is a
higher prevalence of metabolic syndrome in wo-
men than in men, main gender differentiation is
given by the criterion on abdominal obesity (15.7%
in men versus 26.5% in women).

In the general population of young adults,
risk factors for metabolic syndrome may be more
frequent; compared to our group, the general pop-
ulation has less medical knowledge on nutritional
facts and of the consequences of their diet.

Due to the number of participants, we
cannot extrapolate our results to the whole Ro-
manian young adult population. However, the
accuracy of the methodology and the level of
significance between the measured characterist-
ics allow us to support our conclusions. In order
to verify the prevalence found, a larger epi-
demiological study is needed.

Conclusions

In students with an average age of 22 years,
we found a higher prevalence (49.4%) of WC com-
pared to previously published studies on populsition
of similar age and similar prevalence of low levels
of HDLc (13.58%) and hypertriglyceridemia
(3.08%). Usually, abdominal fat increases with
aging independent of the weight gain; from this per
spective, the high prevalence of WC founded in
these young adults has great significance.

Prevalence of metabolic syndrome as
meeting of minimum 3 IDF criteria was relatively
small (1.28%) and approximately equally distrib-
uted between sexes (1.2% in women versus 1.4%
in men). A statistically significant difference
between women and men was found only in terms
of the modification of waist circumference, with a
higher prevalence in women. Although the preval-
ence of metabolic syndrome was not very high,
the high prevalence of the mandatory diagnosis
criteria (WC over a threshold value), together
with a tendency for increased prevalence by aging
confirmed by other studies, allow us to conclude
that primary prevention interventions of metabolic
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syndrome are also needed within the population
group represented by young adults.
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