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A B S T R A C T

The aim of this article was to investigate the prevalence of diabetes mellitus and abnormal lipid status with selected
anthropometric variables in a sample of hospitalized coronary heart disease (CHD) patients in Croatia (N=1,298). Prev-
alence of diabetes mellitus was 31.6% (statistically significantly more frequent in women, 35.7% vs. 30.0%), while pre-
valences of increased total cholesterol were 72.0%, decreased HDL-cholesterol 42.6% (statistically significantly more fre-
quent in women, 50.2% vs. 39.6%), increased LDL-cholesterol 72.3% and increased triglycerides 51.5%. Reported data
on prevalences of diabetes mellitus can be somewhat reassuring (a decrease in its prevalence compared to data from
2006, but they still signal a situation which is a lot worse than in 2002 and 2003); the trend of rising prevalences of
dyslipidaemic cardiovascular risk factors must be a cause for an alarm, furthermore as today’s preventive and treatment
measures in cardiology, both primary and secondary, are strongly focused on dyslipidaemias.
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Introduction

Type 2 diabetes mellitus is recognized today as one of
main public health problems in the world1. The role of
type 2 diabetes mellitus as one of principal risk factors
for the development of cardiovascular disease (CVD) is
well investigated2. It’s continuously rising incidence and
prevalence is continually in the focus of attention and it
seems to be closely related with western dietary habits,
physical inactivity and ever more prevalent obesity. It is
well known that, apart from genetic and environmental
factors, its development and progression is also influ-
enced by lifestyle, habits and some individual factors, as
this has especially profoundly been investigated in type 2
diabetes mellitus3. On the other hand, it is encouraging
that change of lifestyle and habits can help prevent oc-
currence of diabetes mellitus, in this context body weight
reduction is considered as the main predictor of success

in this process4. Several studies have shown that in per-
sons with high risk for development of diabetes mellitus it
is possible to reduce its incidence through change of life-
style and habits, mainly with significant reduction of body
weight5–8, but, as seen in a study from India, even if no sig-
nificant weight reduction is achieved9. European Society
of Cardiology (ESC) 2007 Guidelines on management of
diabetes mellitus and CVD prevention give recommenda-
tions on desired goals in patients with coronary heart dis-
ease (CHD) and diabetes mellitus10–13, whereas the ESC
Guidelines from 2008 give recommendations on desired
goals in patients that have had myocardial infarction14.

Lipidogram analysis usually involves measurement of
four components: total cholesterol, LDL-cholesterol, HDL-
-cholesterol and triglycerides. Measured levels of all men-
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tioned components if they are increased are considered
as risk factors, except in case of HDL-cholesterol, where
its decreased measured levels are considered as a risk
factor. 2007 ESC Guidelines give recommendations on fa-
vourable lipidogram values both for primary and second-
ary prevention10–13, while ESC Guidelines from 2008 give
recommendations on desired lipidogram target values in
patients that have suffered from a myocardial infarction
with ST-segment elevation14. Published data in global lit-
erature has shown that all four lipidogram components
are some of principal risk factors for the development of
CVD – increased total cholesterol15,16, increased LDL-
-cholesterol, decreased HDL-cholesterol17 and increased
triglyceride levels17.

Materials and Methods

The survey included 1,298 patients hospitalized be-
tween October 1st 2007 and January 7th 2010 for acute or
chronic CHD in various hospitals in Croatia. It was per-
formed in the above mentioned period in Dubrava Uni-
versity Hospital (Zagreb), Sveti Duh University Hospital
(Zagreb), Bjelovar General Hospital, ^akovec General
Hospital, Karlovac General Hospital, Koprivnica General
Hospital, Slavonski Brod General Hospital, Vara`din Ge-
neral Hospital, Rijeka University Hospital Centre, Pula
General Hospital, Split University Hospital Centre, Du-
brovnik General Hospital and Zadar General Hospital.

A special questionnaire was produced for this study
which allowed recording of required data. Questionnaire
was made after series of consultations with experts and
literature and it was compiled by model of large clinical
trials conducted in Europe and Croatia [INTERHEART18,
EUROASPIRE (European action on secondary preven-
tion by intervention to reduce events) I19 and II20, EH-
-UH (Epidemiology of hypertension in Croatia)21, TASPIC-
-CRO (Treatment and secondary prevention of ischemic
coronary events in Croatia)22]. This allowed the investi-
gators to be able to efficiently compare results. Most of
the questions had multiple answers offered in advance to
acquire greater accuracy. Data was collected on patient
history (personal and family history), age, sex and infor-
mation on cardiovascular risk factors and discharge diag-
noses. Physical examination was performed and its find-

ings were recorded. Special focus in the questionnaire
was on diabetes mellitus and dyslipidaemia. It was possi-
ble to measure the presence of these risk factors as the
following laboratory data was recorded in the question-
naire: blood glucose levels with information on duration
of fasting and previously diagnosed diabetes mellitus and
lipidogram with values of total cholesterol, LDL-choles-
terol, HDL-cholesterol and triglycerides.

Categories used in recording of presence of diabetes
mellitus included: normal blood glucose levels, glucose
intolerance and diabetes mellitus – as defined according
to World Health Organization (WHO) 1999 Guidelines.
Glucose concentrations lower than 6.1 mmol/L after fast-
ing, or 7.8 mmol/L after meal were considered as normal.
Glucose concentrations between 6.1 mmol/L and 7 mmol/L
after fasting and between 7.8 mmol/L and 11 mmol/L af-
ter meal were considered as indicative of glucose intoler-
ance. Values of glucose concentrations higher than 7
mmol/L after fasting, or 11.1 mmol/L after meal were
considered as indicative of diabetes mellitus12,13,23. Pa-
tients with previously diagnosed diabetes mellitus were
considered as having diabetes mellitus regardless of re-
corded glucose concentrations.

Presence of dyslipidaemia was defined according to
currently valid Guidelines10,11,13,14: in patients which we-
re already taking statins, or as presence of LDL choles-
terol concentration equal to or higher than 2.5 mmol/L in
morning blood sample after period of 12 hours with no
food intake, or as total cholesterol concentration equal to
or higher than 4.5 mmol/L. Triglyceride concentration
equal to or higher than 1.7 mmol/L and HDL cholesterol
concentration less than 1 mmol/L in men and 1.2 mmol/L
in women were considered as markers of increased car-
diovascular risk.

Data were collected by physicians or trained person-
nel (nurse), coded and entered into the electronic file.
Confidentiality of data was ensured in accordance with
current applicable codes, declarations and other provi-
sions. The results are shown in tables, and for quantita-
tive variables descriptive statistics were done with ap-
propriate measures of central tendency and variability
(mean, standard deviation, medians, associated inter-
quartile ranges). Normal distribution of quantitative va-
riables was tested by Kolmogorov-Smirnov test, and then
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TABLE 1
DISTRIBUTION OF SELECTED LABORATORY AND ANTHROPOMETRIC VARIABLES IN SUBJECTS

Selected variables
N Mean SD Min.

Percentiles
Max.

25. 50. (Median) 75.

Serum glucose (mmol/L) 1220 7.42 3.49 0.50 5.56 6.40 8.00 53.00

Serum total cholesterol (mmol/L) 1177 5.37 1.40 1.59 4.40 5.30 6.20 15.21

Serum HDL-cholesterol (mmol/L) 1088 1.22 0.49 0.43 0.96 1.14 1.39 8.30

Serum LDL-cholesterol (mmol/L) 1059 3.30 1.14 0.42 2.43 3.24 4.00 8.80

Serum triglycerides (mmol/L) 1166 2.05 1.52 0.33 1.22 1.76 2.39 26.25

N – number, SD – standard deviation, Min. – minimum, Max. – maximum, mmol/L – millimoles per litre, HDL – high density lipopro-
tein, LDL – low density lipoprotein



appropriate parametric (t-test for independent samples
and analysis of variance – ANOVA) or nonparametric
tests (Mann-Whitney U test, Kruskal-Wallis test) were
used. The c2 test was also used.

Statistically significant results were considered those
with p values <0.05. Statistical analysis was made using
the software PASW version 17.02 (Chicago Inc., IL, www.
spss.com).

Results

Table 1 shows the distribution of measured laboratory
and anthropometric variables in the whole sample. Mean
serum glucose levels were 7.42±3.49 mmol/L, mean se-
rum total cholesterol levels were 5.37±1.40 mmol/L, mean
serum HDL-cholesterol levels were 1.22±0.49 mmol/L,
mean serum LDL-cholesterol levels were 3.30±1.14 mmol/L
and mean serum triglyceride levels were 2.05±1.52
mmol/L. Comparison of these variables by sex is shown
in Table 2. Only statistically significant difference was
found in serum levels of HDL-cholesterol: in women its

level was higher than in men (1.28±0.45 mmol/L vs.
1.19±0.50 mmol/L, Table 2, p<0.001, Mann Whitney U
test).

Subjects were divided into 3 groups depending on
measured serum glucose levels (measured in mmol/L)
based on the data from the current Guidelines, taking
into account whether or not they were fasting at the time
when the sample was taken. Normal serum glucose lev-
els (<6.1 fasting or <7.8 after meal) were recorded in 388
subjects (46.1%), glucose intolerance (6.1–7 fasting or
7.8–11.1 after meal) was recorded in 188 subjects (22.3%)
and diabetes mellitus (>7 fasting or >11.1 after meal)
was recorded in 266 subjects (31.6%). The data on serum
glucose level was not available for 456 subjects. Table 3
shows comparison of measured serum glucose levels by
sex. Diabetes mellitus was statistically significantly more
frequent in women (35.7% vs. 30.0%), and glucose intol-
erance was statistically significantly more frequent in
men (24.5% vs. 16.8%, p=0.040, c2-test).

Subjects were also divided into two groups according
to the serum total cholesterol levels as recommended by
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TABLE 2
SELECTED LABORATORY AND ANTHROPOMETRIC VARIABLES IN SUBJECTS BY SEX

Selected variables Sex N Mean SD Min.
Percentiles

Max. p
25. 50. (Median) 75.

Serum glucose (mmol/L)
Men 864 7,29 3.21 3.40 5.50 6.40 7.80 32.50

0.099
Women 356 7.73 4.06 0.50 5.59 6.51 8.60 53.00

Serum total cholesterol (mmol/L)
Men 836 5.34 1.35 1.59 4.40 5.28 6.16 11.04

0.367
Women 341 5.45 1.49 1.80 4.39 5.37 6.20 15.21

Serum HDL-cholesterol (mmol/L)
Men 771 1.19 0.50 0.43 0.93 1.10 1.34 8.30

<0.001
Women 317 1.28 0.45 0.47 1.01 1.20 1.46 6.41

Serum LDL-cholesterol (mmol/L)
Men 754 3.30 1.13 0.42 2.45 3.25 3.99 8.80

0.800
Women 305 3.30 1.18 0.79 2.41 3.20 4.05 8.57

Serum triglycerides (mmol/L)
Men 832 2.09 1.62 0.40 1.23 1.77 2.40 26.25

0.251
Women 334 1.95 1.20 0.33 1.20 1.64 2.30 11.75

Mann-Whitney U test was used, p<0.05 is considered statistically significant
N – number, SD – standard deviation, Min. – minimum, Max. – maximum, mmol/L – millimoles per litre, HDL – high density lipopro-
tein, LDL – low density lipoprotein

TABLE 3
COMPARISON OF SERUM GLUCOSE CONCENTRATIONS BY SEX

Sex

Serum glucose concentrations in mmol/L (groups)

TotalNormal levels (<6.1 fasting
or <7.8 after meal)

Glucose intolerance (6.1–7 fasting
or 7.8–11.1 after meal)

Diabetes mellitus (>7 fasting
or >11.1 after meal)

Male 275 (45.5%) 148 (24.5%) 181 (30.0%) 604 (100.0%)

Female 113 (47.5%) 40 (16.8%) 85 (35.7%) 238 (100.0%)

Total 388 (46.1%) 188 (22.3%) 266 (31.6%) 842 (100.0%)

c2=6.455; df=2; p=0.040
c2 test was used, p<0.05 is considered statistically significant
mmol/L – millimoles per litre, % – percent, df – degrees of freedom



the Guidelines. One group consisted of subjects with to-
tal cholesterol levels <4.5 mmol/L (330 subjects, 28.0%)
and the other group consisted of subjects with total cho-
lesterol levels �4.5 mmol/L (847 subjects, 72.0%), while
the data was not available for 121 subjects. Comparison
of serum total cholesterol levels by sex showed no statis-
tically significant differences (Table 4). It is worth men-
tioning, however, that in both groups more than 70% of
subjects have serum total cholesterol values above those
which are recommended by the Guidelines.

Subjects were also divided into two groups in relation
to their serum HDL-cholesterol levels – one in which the
serum HDL-cholesterol was lower than recommended
levels (�1 mmol/L in men and �1.2 mmol/L in women;
464 subjects, 42.6%) and the other one in which the se-
rum HDL-cholesterol was within the recommended ran-
ge (>1 mmol/L in men and >1.2 mmol/L in women, 624
subjects, 57.4%). The data was not available for 210 sub-
jects. Table 5 shows the comparison of serum HDL-cho-
lesterol values in subjects by sex – there were statistically
significantly more female subjects with serum HDL-cho-
lesterol levels below those which are recommended by
the Guidelines (50.2% vs. 39.6%, p=0.001, c2-test).

Subjects were also divided into two groups regarding
their serum LDL-cholesterol levels: 293 subjects (27.7%)
had those values within recommended range (<2.5
mmol/L), while in 766 subjects (72.3%) those levels were
above recommended range (�2.5 mmol/L); finally, for 239

subjects the data were not available. There were no sta-
tistically significant differences between sexes (Table 6).

Finally, 565 subjects (48.5%) had serum triglyceride
levels within the recommended range (<1.7 mmol/L) and
601 (51.5%) subjects had those values above the recom-
mended range (�1.7 mmol/L), the data was not available
for 132 subjects. There were no statistically significant
differences between sexes (Table 7).

Discussion

This article investigated prevalences of two well-known
cardiovascular risk factors – diabetes mellitus and dysli-
pidaemia (total cholesterol, HDL-cholesterol, LDL-cho-
lesterol and triglycerides) in the population of hospital-
ized Croatian CHD patients. As Croatia was one of the
countries which participated in the European action on
secondary prevention by intervention to reduce events
(EUROASPIRE) III study performed in 22 European
countries in 200624, it is possible to compare this data
with both Croatian and European data from that study.
Furthermore, valuable data on hospitalized Croatian CHD
patients was presented in Treatment and secondary pre-
vention of ischemic coronary events in Croatia (TASPIC-
-CRO) V study which was performed in Croatia in 2002
and 200322.

Diabetes mellitus has been shown to be one of major
risk factors for the development of CHD2 and is certainly
one of largest public health problems in the world today1.
In this study, 46.1% of subjects had normal serum glu-
cose levels, while 31.6% had diabetes mellitus (Table 3).
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TABLE 4
SERUM TOTAL CHOLESTEROL BY SEX

Sex
Total cholesterol (groups)

Total
<4.5 mmol/L �4.5 mmol/L

Male 237 (28.3%) 599 (71.7%) 836 (100.0%)

Female 93 (27.3%) 248 (72.7%) 341 (100.0%)

Total 330 (28.0%) 847 (72.0%) 1177 (100.0%)

c2=0.139; df=1; p=0.709
c2-test was used, p<0.05 is considered statistically significant
mmol/L – millimoles per litre, % – percent, df – degrees of freedom

TABLE 5
SERUM HDL-CHOLESTEROL BY SEX

Sex

HDL-cholesterol (groups)

TotalLow
(M �1 mmol/L,
F �1.2 mmol/L)

Normal
(M >1 mmol/L,
F >1.2 mmol/L)

Male 305 (39.6%) 466 (60.4%) 771 (100.0%)

Female 159 (50.2%) 158 (49.8%) 317 (100.0%)

Total 464 (42.6%) 624 (57.4%) 1088 (100.0%)

c2=10.317; df=1; p=0.001
c2-test was used, p<0.05 is considered statistically significant
mmol/L – millimoles per litre, HDL – high density lipoprotein, %
– percent, df – degrees of freedom, M – men, F – women

TABLE 6
SERUM LDL-CHOLESTEROL BY SEX

Sex LDL-cholesterol (groups)
Total

<2.5 mmol/L �2.5 mmol/L

Male 208 (27.6%) 546 (72.4%) 754 (100.0%)

Female 85 (27.9%) 220 (72.1%) 305 (100.0%)

Total 293 (27.7%) 766 (72.3%) 1059 (100.0%)

c2=0.009; df=1; p=0.926
c2-test was used, p<0.05 is considered statistically significant
mmol/L – millimoles per litre, LDL – low density lipoprotein, % –
percent, df – degrees of freedom

TABLE 7
SERUM TRIGLYCERIDES BY SEX

Sex
Triglycerides (groups)

Total
<1.7 mmol/L �1.7 mmol/L

Male 393 (47.2%) 439 (52.8%) 832 (100.0%)

Female 172 (51.5%) 162 (48.5%) 334 (100.0%)

Total 565 (48.5%) 601 (51.5%) 1166 (100.0%)

c2=1.733; df=1; p=0.188
c2-test was used, p<0.05 is considered statistically significant
mmol/L – millimoles per litre, % – percent, df – degrees of freedom



While this finding does demonstrate a further increase in
comparison with the recorded prevalence of diabetes
mellitus in TASPIC-CRO V study (30%)22, it is still an
improvement when compared with the reported preva-
lence of diabetes mellitus in EUROASPIRE III study,
which reported prevalence of diabetes mellitus of 34.8%
in Europe and 35.3% in Croatia24. Statistically signifi-
cantly more women than men had diabetes mellitus
(35.7% vs. 30.0%, p=0.040, Table 3) and interestingly,
this statistically significant difference between sexes has
also been observed TASPIC-CRO V study (28% of men
and 34% of women had diabetes)22.

Assessment of the level of influence of a dyslipidaemia
usually involves analysis of four main lipidogram compo-
nents: total cholesterol, LDL-cholesterol, HDL-choles-
terol and triglycerides. Levels above those recommended
by the Guidelines for total cholesterol, LDL-cholesterol
and triglycerides represent a cardiovascular risk factor,
while levels of HDL-cholesterol below those recommen-
ded by the Guidelines also represent an established car-
diovascular risk factor15–17.

Unfortunately, as much as 72.0% of subjects in this
study had total cholesterol levels higher than those rec-
ommended by current ESC Guidelines. This represents
further increase in prevalence of this risk factor, as it’s
prevalence in TASPIC-CRO V study was 69%22 and in
EUROASPIRE III study considerably less (52%)24. Al-
though there were no statistically significant differences
between sexes, this represents a change, as in TASPIC-
-CRO V study the total cholesterol above recommended
levels was recorded more frequently in women than in
men22.

Levels of HDL-cholesterol which were too low accord-
ing to the current Guidelines were found in 42.6% of sub-
jects, and this was more frequently the case in women
(Table 5, 50.2% vs. 39.6%). When these data are com-
pared to both other relevant studies, one can see that the
prevalence of this risk factor is increasing. In EURO-
ASPIRE III study the prevalence was 36.7% in Europe
and 34.1% in Croatia24; while in TASPIC-CRO V study it
was 42%22. Contrary to results from our study, in TASPIC-
-CRO V study values of HDL-cholesterol lower than
those recommended by the guidelines were more fre-
quently present in men22.

A similar result was found when the data on preva-
lence of raised LDL-cholesterol was analysed – as much
as 72.3% of subjects were in this group. This again repre-

sents a further increase in prevalence (in TASPIC-CRO
V study the prevalence was 69%)22. There were no statis-
tically significant differences between sexes in preva-
lence of this risk factor, however, it was, like for total cho-
lesterol, reported in TASPIC-CRO V study that this risk
factor was more frequently present in women22. One
could speculate that the difference between sexes had
been annulated by higher increase in prevalence of in-
creased total cholesterol and LDL-cholesterol in men
than in women.

More than half of the subjects (51.5%) had trigly-
ceride levels higher than those recommended by the
Guidelines, while there were no statistically significant
differences between sexes. Knowing that in TASPIC-
-CRO V study only 37% of subjects had this risk factor22

and in EUROASPIRE III it was present in 49.9% of sub-
jects in Croatia (it was 51.5% on the level of European
sample)24, one can see a clear rise in it prevalence. This is
an alarming sign, as it means that we are closer than
ever to the European prevalences.

Reported data on prevalences of diabetes mellitus can
be somewhat reassuring (as they represent a decrease in
its prevalence compared to data from 2006, but they still
signal a situation which is a lot worse than in 2002 and
2003); the trend of rising prevalences of dyslipidaemic
cardiovascular risk factors must be a cause for an alarm,
furthermore as today’s preventive and treatment mea-
sures in cardiology, both primary and secondary, are
strongly focused on dyslipidaemias. One would expect
that with ever-increasing use of drugs and other inter-
ventions, those prevalences would show a stable decreas-
ing trend. However, our data suggests this is still not the
case. One can only speculate what those prevalences
would be like if our society was not combating these risk
factors at all.
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PREVALENCIJA [E]ERNE BOLESTI I POREME]ENIH VRIJEDNOSTI LIPIDOGRAMA U
HOSPITALIZIRANIH KORONARNIH BOLESNIKA U HRVATSKOJ

S A @ E T A K

Cilj ovog rada bio je pokazati prevalenciju {e}erne bolesti i poreme}enih vrijednosti lipidograma uz izabrane antro-
pometrijske varijable na uzorku bolesnika hospitaliziranih zbog koronarne bolesti u Republici Hrvatskoj (N=1.298).
Prevalencija {e}erne bolesti iznosila je 31,6% (statisti~ki znatno ~e{}a u `ena, 35,7% prema 30,0%), dok su prevalencije
povi{enog ukupnog kolesterola iznosile 72,0%, smanjenog HDL-kolesterola 42,6% (statisti~ki znatno ~e{}i u `ena, 50,2%
prema 39,6%), povi{enog LDL-kolesterola 72,3% i povi{enih triglicerida 51,5%. Iako ovdje prikazani podaci vezani uz
u~estalost {e}erne bolesti mogu biti donekle ohrabruju}i (budu}i da pokazuju smanjenje prevalencije {e}erne bolesti u
usporedbi sa podacima iz 2006. g., no svejedno pokazuju puno goru situaciju u odnosu na onu iz 2002. i 2003. g.); trend
rastu}ih prevalencija dislipidemijskih kardiovaskularnih ~imbenika rizika mora biti znakom za uzbunu, tim vi{e jer su
dana{nje mjere prevencije i lije~enja, primarne i sekundarne, sna`no usredoto~ene na dislipidemije.
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