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Cardiovascular Diseases in Croatia and Other Transitional
Countries: Comparative Study of Publications, Clinical
Interventions, and Burden of Disease

Josip Lukenda, Branko Kolari¢', Ivana Kol¢ié¢?, Vedran Pazur®, Zrinka Biloglav®

Department of Internal Medicine, Holy Ghost General Hospital; 'Croatian National Institute of

Public Health; ?Department of Medical Statistics, Epidemiology and_Medital Informatics, Andrija
Stampar School of Public Health, Zagreb University Schoolkef'Medicine; and *Zagkeb University
School of Medicine, Zagreb, Croatia

Aim odetermine the number ofpublicatlons on cardiovascular diseases in the MEDLINE database, the rate
of medical doctors and clinical mterventionsin cardiology, and hea omic indicators
mpare thernwrth those f0r510ven|a Hungary, the €zech Republic,and Austria.
Methods as used in search for ﬁubhc‘atlons.on cardiovascular diseases published in 1991-2004. Rates
n population and proportions of publications on cardiovasc’ular diseases in the MEDLINE da-
omic indica-
as human resources i med|c1ne were presented as the rate of medica ogtors per million
rt disease were
used as indicators of cardiovascular health. Cllnlcal |nterv coronary
angiograms, percutaneous transluminal coron plasti coronary bypass surgeries
ABQG) were expressed per million c
Results

Groatia had the low: the analyzed untfies. The standardized death rate
from cardio la ases | pe

3 @ in ‘Slovenia and
lo n that'in

lower number of medical doctors in comparison with Hungary and the Czech Republic (P<0.001),
Croatia experienced a similar increment in the amount of clinical interventions in cardiology.

Conclusion In contrast to high cardiovascular mortality rates, cardiovascular scientific production in Croatia was
significantly lower than in other investigated countries. A positive trend in cardiovascular medicine
was recorded in clinical practice, but has yet to be followed by scientific production.

Hun an 0.001). Cardiovascular scientific output in Croatia was the Iowest

Cardiovascular diseases represent a ma- Eastern European transitional countries
jor cause of death and disability worldwide, an have the highest mortality rates from cardiovascu-
emerging global epidemic reflected in an ever in- lar diseases in Europe. In 2001, the standardized
creasing burden of disease (1,2). During the last death rates (per 100,000 inhabitants) from cardio-
years, these diseases have caused approximately vascular diseases for men and women aged 0-64
4.3 million deaths in Europe and 1.9 million deaths years were 212.1 in Ukraine, 176.0 in Bulgaria,
in the European Union (EU) per year, representing and 149.8 in Romania. In contrast, these death
49% of all deaths in Europe and 42% in the EU (3). rates were the lowest in economically stable
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countries, such as France, Spain, and the Nether-
lands (31.2, 35.4, and 41.6 per 100,000 inhabit-
ants, respectively; ref. 4). In Croatia, cardiovascu-
lar diseases also represent the leading cause of
mortality and morbidity: the standardized death
rate has been increasing for the last three decades
and in 2001, it was 91.7 per 100,000 population (5).

Being aware of the differences among EU
countries, candidate countries for EU, and the new
independent states of the Former Soviet Union, the
World Health Organization (WHO) divided the
European Region into country groups according to
their similarities in geopolitical position, popula-
tion, development, socio-economic trends, and
health indicators. According to this WHO divi-
sion, referent countries for Croatia are Albania,
Bosnia and Herzegovina, Bulgaria, the Czech Re-
public, Hungary, Poland, Romania, Slovakia
Slovenia, and the FYR of Macedonia (6

National biomedi research in each
country is e al for the production of knowl-
the extent and burden of health-related

anagement (7). Sciéntific
used V\LQr|dWlde as a

a barometer ofirelative economic growth and e-
velopment, strongly correlating with s
put; together wi tis

cing sciens

N
most important fe cto@@

tific productivity

Cardiolog anméver-growing field of
medicine, with a variety of new techniques intro-
duced constantly. Percutaneous transluminal cor-
onary angioplasty (PTCA) since its introduction in
1977 by Andreas Griintzig, has become one of the
most frequently performed major clinical interven-
tions in medicine (10,11). According to the Euro-
pean Society of Cardiology, 1,806,238 coronary
angiograms and 617,176 PTCAs were performed
in Europe in 2001, which is 10% and 17% more
than in 2000, respectively. Coronary stenting in-
creased by 25% in the same period (12).

Our aim was to estimate whether Cro-
atian scientists have followed this increase in the
major cause of mortality and morbidity with an ad-
equate amount of biomedical publications on car-
diovascular diseases in the MEDLINE database.

/ date” field, and the
a ! veniia; Hungary; Cze
the epidemiological and, | kia N
ses leading to better health )

We also compared the amount of clinical interven-
tions in cardiology with Slovenia, Hungary, and the
Czech Republic as referent transitional countries,
and Austria, as an economically stable country.

Materials and Methods

We identified biomedical publications
on cardiovascular diseases in MEDLINE database
for the 1991-2004 period. The search was per-
formed via PubMed (www.ncbi.nlm.nih.gov/Pub
Med/medline.html) in August 2005. MEDLINE
was chosen because it is the most extensive, easily
accessible, and free-of-charge database covering
the fields of medicine, nursing, dentistry, veteri-
nary medicine, health care systems, and the pre-
clinical sciences.We'selected “Cardiovascular di-

year) and a proportion of publications on cardio-
vascular diseases in the total number of publica-
tions from that particular country in the MEDLINE
database.

Data on GDP per capita and population
size on January 1 in the selected years were ob-
tained from the Eurostat database (www.epp.euro
stat.cec.eu.int/portal). Human resources in medi-
cine (number of medical doctors per 100,000 pop-
ulation per year) and the cardiovascular health in-
dicators (standardized death rates from cardiovas-
cular diseases and ischemic heart disease) were
obtained for the 1991-2003 period for each coun-
try from the “European health for all database”
(http://www.euro.who.int/). This database allows
the analysis of trends and international compari-
sons for a wide range of health indicators to sup-
port the formulation and monitoring of health pol-
icy at national and international levels. Standard-
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ized death rates are adjusted to the age structure of
the standard European population and have al-
lowed an unbiased comparison between coun-
tries, serving as health indicators and providing es-
timates of the cardiovascular health of the popula-
tion.

The number of clinical interventions in
cardiology, such as coronary angiograms, PTCAs,
and coronary artery bypass graft surgeries (CABGs),
served as indicators of everyday clinical practice in
cardiology, and allowed a comparison of cardiolo-
gical health care among investigated countries.
Rates of coronary angiograms and PTCAs in se-
lected countries were obtained for the 1992-2001
period from the European Society of Cardiology
reports on interventional cardiology in Europe
(11-21). Rates for the whole Europe were calcu-
lated from absolute numbers reported by Togni e

in these 29 countries wére

were obtained from European ardlovascular
Disease Statistics (3), the ociety of Cardi-
ology (16), and a report by Ghosh and Unger (22).
The selected socioeconomic and he lt
indicators for C

oatia were compared
the Czech Republic, Hu $
countries that ha ej % nion in
re excludee

2004. Slovakia and P
analysis, because o
pean health for all database and Eurostat (for Po-
land: GDP in Euro in 1991-1994, death rates in
1997-1998, number of medical doctors in 2003;
and for Slovakia: GDP in Euro in 1991-1992,
death rates for 2003, number of doctors in 1996-
1997, and angiograms in 1994). Austria was se-
lected as a developed Central European country,
and a member of EU-15.

Statistical Analysis

Due to a non-normal distribution of the
data, we used the Mann-Whitney U-test to com-
pare the rates between two countries or two
groups of countries and the Kruskal-Wallis test for
three or more countries or country groups. P val-
ues <0.05 were considered statistically signifi-
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t. Coronary artery bypass._ ’
the years 1994 and 2002

cant. All statistical analyses were performed with
Epi-Info Software (Version 3.3, Centers for Disease
Control, Atlanta, GA, US; http://www.cdc.gov/epi
info/downloads.htm).

Results

GDP per capita in the 1991-2004 period
in Croatia was low, similar to that in Hungary and
the Czech Republic (P=0.114). Slovenia was the
leading referent country (P<0.001), with a 2.7
fold increase of GDP per capita in the investigated
period. Since 1991, GDP per capita has continu-
ously increased in all countries except in Croatia,
where it showed a sharp decline in 1992 and
reached the pre-war level as late as 1996 (Fig. 1).
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s Hungar and-the Czech Rpublic P=0.114. Slovenia vs
ungary, and the Czech Republic, P<0.001.

In the investigated period, Croatia had
the lowest rate of publications on cardiovascular
diseases of all analyzed countries (P<0.001).
Other transitional countries had similar and rather
low rates of publications on cardiovascular dis-
eases until 1995. Afterwards, all those countries,
in contrast to Croatia, have increased their cardio-
vascular diseases publication output. The rate of
publications on cardiovascular diseases in Croatia
in 2003 was estimated at 1.1 per million popula-
tion, ie, the lowest since 1991 (Fig. 2).

The overall proportion of publications
on cardiovascular diseases in the MEDLINE data-
base ranged from 8.8% in 1991 to 9.6% in 2003.
With up to 12% of publications on cardiovascular
diseases in the MEDLINE database, Austria ranked
the highest among the investigated countries. Dur-
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1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004

Austria | 188 194 175 189 188 254 285 257 306 353 38.1 440 50.7 45.0
Slovenia| 0.5 45 45 35 55 80 65 106 141 231 186 234 290 235
Hungary | 65 64 40 45 56 48 86 68 86 95 98 128 101 124
CzechR.| 65 50 39 27 45 40 47 50 63 65 71 92 105 106
Croatia | 04 17 19 21 17 36 39 15 29 25 34 25 11 22

% publications

0 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004
Austria | 120 115 101 103 91 103 107 90 97 103 102 113 118 103
Slovenia | 45 79 92 56 74 80 6.1 93 84 88 80 100 115 93
Hungary | 96 90 70 72 84 58 90 71 89 76 72 95 74 78
CzechR| 126 102 82 51 77 59 66 65 76 61 62 74 73 67
Croatia 23 45 35 44 34 62 58 19 38 30 38 29 12 26
MEDLNE| 88 88 89 86 88 89 91 91 93 93 93 93 96 93

Figure 2. Number of publications on cardiovascular dis-
eases in the MEDLINE database per 1,000,000 popula-
tion per year in 1991-2004. Closed squares - Austria;
open squares - Slovenia; closed triangles - the Czech Re-
public; open triangles - Hungary; asterisk - Croatia.
Croatia vs Austria, Slovenia, Hungary, and the Czech
public, P<0.001. Slovenia vs Hungary vs the
lic, P=0.171.

ed its pro ({n'kon
iovascular diseases; |‘in

period, the pro-
portion of Croatian publications on cardiovascular

diseases was significantly lower than that in Aus-
tria and transitional countries @
(P<0.001). After a slight re%% d
half of the 1990s,\the I atian i

aseular diseas inued to

003, ie, the lowest

cations on cardi
decline, reaching
value since 1991 (Fig. 3).

Standardized death rates from cardio-
vascular diseases were the lowest in Austria,
closely followed by Slovenia. In both countries
they were significantly lower than those in
Croatia, the Czech Republic, Hungary, and the Eu-
ropean average (P<0.001).

In 1991, Croatia had lower standardized
death rates from cardiovascular diseases than the
Czech Republic, but the Czech Republic experi-
enced a steeper decrease and in 2003, it had a
lower rate than Croatia. Hungary was the only ana-
lyzed country with significantly higher standard-
ized death rates in comparison to Croatia
(P<0.001; Fig. 4).

hereas the Czech Re ublic \,,":."
increase only after a‘l§light |

Figure 3. Proportions of cardiovascular publications in all
MEDLINE publications in 1991-2004. Closed squares -
Austria; open squares - Slovenia; closed triangles - the
Czech Republic; o angles -“%Hungary; asterisk -
Croatia; li verall proportion of publications on cardio-
ular diseases in MEDLINE. oatia vs Austria,
Slovenia, Hungary, the Czech Republic, P<0.001.
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° 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003
Austria 7153 71.12 69.68 66.38 66.76 67.31 63.93 60.60 59.10 53.33 51.12 4279 37.12
Slovenia |85.06 81.69 84.09 79.66 67.67 6524 64.61 66.78 61.06 61.02 59.07 59.07 52.37
Hungary |174.96 177.56 179.15 165.62 161.37 153.36 146.49 149.76 144.82 132.32 125.52 121.95 121.49
Czech R.|134.40 130.07 120.87 115.00 114.65 109.91 105.78 9560 92.35 85.67 82.01 81.00 78.31
Croatia (109.79 104.10 103.35 98.96 97.65 102.49 99.10 98.86 100.16 94.97 91.70 87.83 87.78
Europe |117.20 120.57 134.46 143.04 139.68 132.21 124.30 120.10 122.27 124.50 124.73 126.93 121.78)

SDR from CVD/100,000 population

Figure 4. Standardized death rates (SDR) from cardiovas-
cular diseases (CVD) per 100,000 population per year for
both men and women aged 0-64 years in 1991-2003.
Closed squares - Austria; open squares - Slovenia; closed
triangles - the Czech Republic; open triangles - Hungary;
asterisk - Croatia; line - European average. Austria and
Slovenia vs Croatia, Hungary, the Czech Republic, and Eu-
ropean average, P<0.001. Croatia vs Hungary, P<0.001.

In contrast to the previously mentioned
figures, standardized death rates from ischemic
heart diseases were the lowest in Slovenia, closely
followed by Austria. Death rates in Austria and
Slovenia were significantly lower than in Croatia,
Hungary, the Czech Republic, and the European
average (P<0.001).

In 1991, Croatia had much lower stan-
dardized death rates from ischemic heart disease
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than the Czech Republic, but the Czech Republic
experienced a sharp decrease in the analyzed pe-
riod and in 2003 the figures changed in favor of
the Czech Republic. Hungary was again the only
country with significantly higher mortality rates
from ischemic heart disease than Croatia
(P<0.001). However, the comparison of standard-
ized death rates from ischemic heart disease in
1991 and 2003 as the first and the last investigated
years, respectively, indicated a decrease in the
Czech Republic and Hungary by 53% and 43%,
respectively, whereas Croatia experienced a de-
crease by only 10% (Fig. 5).

100

SDR from IHD /100,000 population

40
m %
0

1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003
Austria 38.31 38.08 36.09 3511 3505 3459 3329 3148 30.32 28.04 2620 23.83 2027
Slovenia | 34.64 34.76 37.40 3292 2697 26.15 27.87 2823 2532 2370 2453 20.62 2224
Hungary | 85.06 86.26 87.62 80.92 80.75 7534 7170 7264 7069 63.77 61.38 5841 59.31
CzechR | 79.68 76.13 70.58 66.77 63.74 59.58 53.22 48.82 47.57 4416 4170 39.63 37.06 |

Croatia | 43.00 4263 41.87 3919 3943 4078 43.36 4347 4096 39.86 39.60 37.58 39.03
Europe | 60.81 6298 7120 7445 7191 67.18 6253 6045 61.38 6214 6190 63.10 6041

Figure 5. Standardized W) from ischemic
heart disease (IHD) per 100, ulation per year for

both men and women aged 0-64 years in 1991-2003.
Closedsquares ustria; opensquares Slovenia; cIosed

ropean average P<Q.00

All investigated countries had fewer
medical doctors per 100,000 population per year
than the European average (P<0.001). In 1991,
Croatia had the lowest rate of medical doctors
among investigated countries. In the analyzed pe-
riod, figures for Slovenia were very similar to those
for Croatia (P=0.443) and both countries had sig-
nificantly lower rates of medical doctors than Aus-
tria, the Czech Republic, Hungary, and the Euro-
pean average (P<0.001; Fig. 6).

The comparison of coronary angiogram
rates per million population showed that Austria
was the leading country in our study (P<0.001)
and had a rate close to the European average
(P=0.09). In the same period, Croatia, Hungary,
and Slovenia had similar rates of coronary angio-
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MD/100,000 population

0 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003
Austria 229 237 244 256 265 277 289 302 303 312 328 332 338
Slovenia | 208 209 203 219 212 213 215 218 215 218 219 224

Hungary | 289 294 290 294 2% 299 303 308 310 310 320 319 325
CzechR.| 267 268 286 293 300 298 31 303 308 337 344 350 352
Croatia | 194 198 203 201 204 225 226 229 229 238 238 238 244
Europe | 326 326 334 334 338 335 338 341 343 345 346 352 353

Figure 6. Number of medical doctors (MD) per 100,000
population per year in 1991-2003. Closed squares - Aus-
tria; open squares - Slovenia; closed triangles - the Czech

public, and Europe
and the Czech Repu

rage, P<0.001.

/ raté§ choronarya
not 5|gn|f|cantly different than that in Croatia,
Hungary, and Slovenia (P=0.1

lation ‘er yea‘rrevea‘

5000

m|| jon popu-
Iar pattern. As in the
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N
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CA/million population/year
3
ISY
S}

0

1992 1993 1994 1995 1996 1997 1998 1999 2000 2001
Austria | 2411 2721 2637 2996 3296 3601 4249 4086 4417 4800
Slovenia | 290 604 663 627 827 984 1054 1227 1487 1654
Hungary | 75 809 446 541 797 965 996 1138 1651 2010
CzechR.| 384 486 651 950 1384 1788 2223 2567 2971 3397
Croatia 279 285 356 471 625 1044 1582 1574 1716
Europe 1437 1579 1933 2124 2485 2557 2343 2950 3368 3710

Figure 7. Coronary angiograms (CA) per million population
per year in the 1992-2001 period. Closed squares - Aus-
tria; open squares - Slovenia; closed triangles - the Czech
Republic; open triangles - Hungary; asterisk - Croatia; line
- European average. Data for Croatia for 1992 are missing.
Croatia vs Slovenia and Hungary, P=0.143. Croatia,
Slovenia, and Hungary vs the Czech Republic, P=0.143.
Croatia, Slovenia, and Hungary vs Austria and European av-
erage, P<0.001. The Czech Republic vs Austria, P<0.001.
The Czech Republic vs European average, P=0.143.
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case of angiograms, Austria was again the leading
country (P=0.001), with a somewhat higher rate
than the European average (P=0.132). Croatia,
Hungary, and Slovenia again had similar rates in
the analyzed period (P=0.706). The Czech Re-
public reached a similar rate as the European aver-
age (P=0.251), but it was still not significantly
higher than in other three transitional countries
(P=0.088; Fig. 8).

1800 1
1600 1
5
2 1400
H
51200’
2 1000
o
o
g 800
E 600
3 400
E
200
0 W 1 %
1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002
Austria | 485 533 617 733 838 951 1057 1152 1300 1494 1659
Slowenia | 51 51 8 129 152 244 291 373 471 599 718
Hungary | 16 64 8 101 99 130 197 252 251 522 721
CzechR| 60 92 116 183 335 506 637 769 927 1171 927
Croatia 38 63 52 58 84 244 252 350 474 565

; line - European average. Data

Slovenia and
Hungary vs t
Slovenia, and Hungary vs Austria and European average
P<0.001. The Czech Republic vs Austria, P= 0023 The
Czech Republic vs.European average, P=0.25

Austria
cording to the rates of CAB ries per million
population, with an increase of 22% from 1994 to

2002 (456 vs 557 per million population, respecti-

vely; data not shown). In the same period, the Czech
Republic experienced a 2.6-fold increase in CABG

rates (from 188 to 488 per million population), Hun-

gary a 3.3-fold increase (from 143 to 476 per million

population), whereas Croatia had a 6-fold increase
(from 39 to 234 per million population). The rates

in Croatia in 2002 were almost the same as those in
Slovenia (230 per million population per year).

Discussion

Cardiovascular diseases are a major
cause of death and disability in adults in devel-
oped countries. A substantial increase in cardio-

vascular diseases in the countries of Central and

ustria; open squares - Siplvemé- ‘
ch Republic; open triangles - *

/ﬁ 6,.wh
el ‘an increas

Eastern Europe is concomitant with their recent
economical and political changes (4). The major-
ity of the post-communist countries in transition
experienced a rapid deterioration of population
health due to limited access to health care, grow-
ing inequity, increase in costs and the dominance
of costly therapeutic medicine, and the disappear-
ance of preventive care (23,24).

Poland, the Czech Republic, Hungary,
Slovakia, and Slovenia have not experienced such
a sharp deterioration of population health. We
compared Croatia to some of these countries,
which successfully recognized the need for moni-
toring and surveillance, prevention of risk factors,
and modern treatment of cardiovascular diseases

[ (25) Despite the fact that some ofithe major na-
| tlonal health probl
,,‘ transmon Croatla Wz

astating war from 1991 to 1995 (26)..The sharp de-

cline in the GDP per capit w probably
the conseque 9 sed, the rapid
atlon fs conomic _gonditions.

DP fmaII ed the pre-war
i was recorded, indicating
a st provement of socioeconomic condi-
tions in the country. Unfortunately, this increase in
GDP was rather modest and slow in comparison
with that in other transitional countries.

Cardiovascular diseases are also the lead-
ing cause of mortality and morbidity in Croatia, car-
diovascular mortality having increased during the
last three decades (5). Croatia had high cardiovas-
cular death rates, but still lower than Hungary and
the European average. As opposed to the Czech Re-
public and Hungary, which experienced a major
decrease in standardized death rates from ische-
mic heart diseases since the 1990s, Croatia experi-
enced a modest decline by only 10%.

Croatia’s ranking on the list of selected
countries can be partially explained by a high prev-
alence of cardiovascular risk factors in the popula-
tion but also by a lack of good (or any) prevention
strategies. Croatian adult health survey conducted
in 2003 showed different but still high prevalence
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of risk factors, such as smoking (10-33%), in-
creased blood pressure (44-63%), physical inactiv-
ity (17-43%), obesity (12-26%), and inadequate
nutrition (6-29%) in both men and women and in
different regions of the country (27). Croatia is one
among 18 Mediterranean countries with possibly
protective heritage on cardiovascular diseases. In
2002, Croatian coastal counties recorded rates of
cardiovascular diseases from 50 to 80/100,000 in-
habitants aged 0-64 years, which were all below
the Croatian average (87.83/100,000). Rates in
these counties were similar to those in Greece
(51.98/100,000), Slovenia (53.38/100,000), and
Albania (70.65/100,000), but much higher than in
other Mediterranean countries, such as Spain
(34.08/100,000), Malta (47.05/100,000), France
(31.16 in 2001), ltaly (37.24 in 2001), and Israel
(36.47/100,000 in 2000) (3). We can see that this

igh revalence“ of pre-
rs in the Croatian
to face a further problem
ades —a large proportlon of
an 65 years. This propor—
b in 2001¢and it is pre-
Frd’29 6% in 2025
and 2050, respectively (28) High proportional

w of
mortality fromicardiovascular dlseases in people %
older than 65 {(53.5% for men ‘ g-

women in 2002; ref. 2
prevalence and mor cardi ascular dis=
eases in Croatia. In response to such : i

vascular mortality, v
tiated National Cardiovascular Disease Prevention
Program in 2001 (30).

Although cardiovascular diseases ac-
count for more than a half of the overall mortality
in Croatia, the support for research in this area has
not been sufficient in the last decade. In 1991-
2004, Croatia had the lowest cardiovascular dis-
eases publication rates in the MEDLINE database
among countries included into the analysis. Such
inadequate scientific production on cardiovascu-
lar diseases raises concern about the capability of
Croatian scientific and especially cardiovascular
community to adequately respond to an emerging
epidemic. Even though Croatia has experienced
an increase in the overall MEDLINE publication
rate in the post-war period (31), publications on

@M

/and indicated that

cardiovascular health issues did not follow that
positive trend. In 2003, the estimated proportion
of Croatian publications on cardiovascular dis-
eases in MEDLINE was 1.2%, as opposed to 7.3-
11.8% in other analyzed countries.

Publications on cardiovascular diseases
can serve as an indicator of the cardiovascular re-
search productivity, crucial for monitoring and
surveillance, development and evaluation of pre-
vention programs, and clinical practice in cardiol-
ogy. Until recently, there were even no reliable
epidemiological data on the prevalence of cardio-
vascular risk factors in the Croatian population.
Previous studies consisted of small and unrepre-
sentative samples, yielding conflicting results. A

high cardiovascul

Iectlon of data through surveys and mandatory reg-
istries. These efforts hou |lt ed by re-
gev opment, criti-
nical practlc n cardiol-

search promo

plex etiology and the late onset of cardiovascular
diseases, emphasis should be placed on coopera-
tion of public health professionals and clinical
practitioners in reducing the prevalence of major
preventable cardiovascular risk factors in Croatia,
primarily hypertension, obesity, smoking, and
excessive alcohol consumption.

It is well known that primary prevention
is of substantial importance in decreasing cardio-
vascular diseases mortality and morbidity, but the
role of secondary prevention should not be under-
estimated. Interventions in cardiology represent
the most frequent major interventions in medicine
promoting cardiology as a rapidly growing field of
medicine. The recent increase in the number of
clinical interventions in Eastern European coun-
tries certainly contributed to the maintenance of
such a position of cardiology among other fields in
European medicine (11).
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According to the rates of performed cor-
onary angiograms and PTCAs, Croatia closely fol-
lowed the rates in Slovenia and Hungary and even
those in the Czech Republic, although to a smaller
extent, indicating a rather high level of “everyday
clinical practice” in Croatian cardiology. When
the CABG rates were assessed, all the countries ex-
perienced a substantial increase, but Croatia was
the highest ranked country with as much as 6.0
fold increase in the 1994-2002 period. This further
supported the positive trend of clinical practice
development in cardiovascular medicine.

Unfortunately, this rising trend in num-
bers of cardiovascular procedures in Croatia was
not followed by an adequate data collection. For
example, even data on the number of cardiologists
is not yet available. In 2000, the European Society
of Cardlology presented data obtalned in 1997 b

angiographies, ;‘F‘TCA,

| cardiology and péér re-
ardiology/pr pacemakers
Croatia wamong the countries,
astern Europe (including Slovenia),
that did not respond (33).

The rate of cardiologis @
increased from 1997 /0 l@
32 per million pa pu (EH same period.in
Hungary, the rate offcardiologists_has*ihcreased
from 69 to 76 pe ien~population (10% in-
crease) and in the Czech Republic from 35 to 37
(6% increase) (33). The only available data for
Croatia were for the year 1995, published by the
European Society of Cardiology (34), when there
was a total of 230 cardiologists, ie, 51 cardiolo-
gists per million population. According to our in-
formation, these were only the members of the
Croatian Society of Cardiology and not all cardiol-
ogists in Croatia. Slovenia had 70.2 cardiologists
per million population in 1995 (34). This was the
main reason for using the number of medical
doctors in our analysis, instead of the number of
cardiologists.

In all of the countries included into anal-
ysis, the number of medical doctors per 100,000
inhabitants per year was below the European aver-

/prevention were i
/'Andrija Stampar S
! Singe it has alread

rventions. There were also. | comprehensive team_approach that includes pop-

data collection on proce- %

age. Slovenia and Croatia had significantly lower
rates than other analyzed countries. Croatia is one
of the countries potentially facing a serious physi-
cian shortage (35), further affected by a decreased
interest in entering medicine and a possible emi-
gration of young physicians (36). These issues fur-
ther aggravate the question of health care provi-
sion in Croatia. Given these data, we can say that a
very small number of Croatian physicians per-
formed a high number of cardiovascular procedures.

During the last decade, the Croatian gov-
emment’s policy has been focused primarily on
health care expenditures, instead of national health
targets. Such a policy, in addition to only a small
proportion of GDP allocated to research and de-
velopment has netpositively influenced the over-

cal actions in the

Health (38).
as efficient, a

ulation and individual strategies might be crucial

for the success in stopping and reversing the nega-
tive trends in rates of cardi qmeases risk

factors and mw
a‘icles iso

f the limitations of our re-

e first place,.theiumber of published
ude estimate of the scientific ac-
y=and hardly represents the quality of pub-
lished articles. Such studies are also limited by the
fact that PubMed includes only the institutional af-
filiation and address of the first author. This ap-
proach was used under the assumption that the
first author was the person who contributed most
to the study and initiated the research and fund-
raising, although this need not always be the case.
The articles resulting from international coopera-
tion may have authors from several countries, but
only the country of the first author was detected
with the applied search strategy. Second, the num-
ber of publications in Croatia in 1991, and even in
1992, as well as in the Czech Republic in 1992
and 1993 has to be regarded with caution because
of the achievement of independency and changes
of the countries’ names in those years. Third, Euro-
pean averages of standardized death rates were
calculated from whole European population (ac-
cording to WHO), including the countries with
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very high rates. Instead of death rates, rates of pro-
cedures in cardiology were calculated from data
on only 29 European countries, excluding ones
which were not members of European Society of
Cardiology during the whole selected period (eg,
Russian Federation, Ukraine, Byelorussia, Alba-
nia, FYR of Macedonia, Bosnia and Herzegovina,
and Serbia and Montenegro). This could be a pos-
sible reason for very high rates of European aver-
ages on cardiovascular procedures. Finally, we
chose to compare Croatia with referent countries
that joined the EU in 2004. Unfortunately, we
found later on that data on Poland and Slovakia in
the used databases were largely insufficient. De-
spite the limitations, these crude estimates of car-
diovascular diseases research productivity point
that scientific production on cardiovascular dis-
eases in Croatia was significantly smaller than in

edge, this study is the
data about cardiovascula
an indicator of the cardio-

based medicine and increase in research activity
should be our future aim.

This article emphasizes the role of the
Croatian cardiovascular scientific community in
targeting health priorities and the need for changes
in the current health care system. The authors’ in-
tention was not to criticize the current state of bio-
medical science and health care system in Croatia,
but rather to express concerns about some nega-
tive trends and highlight directions for future
positive changes.
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