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VARIOUS TRENDS IN SLOVAK DISTRICTS 1994-2003
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SUMMARY

The aim of the article was to point out recorded cardiovascular deaths did not copy the real number of cardiovascular deaths, but may also
include other causes of deaths. We evaluated all death notifications reported to the Statistical Office of the Slovak republic during the 10-year
period, that is 519,680 cases in total. We analysed the year of death, location of death and the cause of death. The causes of deaths were split
into three groups: cancer deaths, cardiovascular deaths (CVD) and other deaths. We used the fuzzy ¢ cluster analysis and the basic epidemiolo-
gical and statistical methods for the evaluation. We uncovered some Slovak districts had long-term higher mortality (Luenec, Rimavska Sobota,
Rozfiava, Trebisov and Krupina), as well as the other districts having the long-term lower mortality (Bratislava, KoSice, almost all Zilina region,
Poprad, SpiSska Nova Ves and Dunajska Streda). The cancer and cardiovascular deaths significantly correlated in terms of the Slovak districts.
Evaluating the mutual causes of death proportion we identified two groups of Slovak districts; the first group of districts showing higher CVD
deaths had lower cancer and other deaths, the second having higher proportion of cancer and other deaths reached the lower CVD deaths. It
seems deaths have the similar pattern throughout the whole country, and the numerical differences are probably given only by the quality and the
quantity of the death certification.
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INTRODUCTION were caused by cancer causes and 23% of all deaths were due
to other causes (Fig. 1). Calculated figures were not adjusted
The aim of the article was to point out recorded cardiovascular  for changes in the Slovak population because there were not
deaths did not copy the real number of cardiovascular deaths, but ~ substantial changes in composition of the Slovak population in
may also include other causes of deaths. The study compared the  studied period.
trends of notified total and specific cardiovascular deaths and
showed cardiovascular deaths did not represent the real cardi-
ovascular deaths themselves but differentially represented also other Ca
other causes of deaths. 23% 229%

MATERIAL AND METHODS

The study was based on the anonymous dataset of individual
deaths certificates recorded by the Statistical Office of the Slovak
Republic in 1994-2003. In 1994-2003 519,680 death cases were
reported to the Statistical Office of the Slovak Republic (1).

The death cases were split into three groups:

e cardiovascular deaths (coded as 100-199 according to ICD 10)

— abbreviated as CVD,

CVvD
e cancer deaths (coded as C00-C97 according to ICD 10) — 55%
abbreviated as Ca,
e other deaths — abbreviated as other. Source: own calculations

Calculated proportions of death cases were as follows: 55% of  Fig. 1. Cause specific proportions of all deaths in Slovakia in
all deaths were due to cardiovascular causes, 22% of all deaths 71994—2003.
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Table 1. Cause specific death rate in Slovak districts in
1994-2003

o Proportion of causes of death (%) Extreme

District observation
Ca CvD other

Snina 18 66 16 max CVD
Dolny Kubin 23 49 28 low CVD
Nitra 25 51 24 max Ca
Krupina 17 62 21 low Ca
Zvolen 20 49 31 high other
Snina 18 66 16 low other

Source: own calculations

Long-term trend evaluations by the Slovak districts showed
substantial ranges of values:
proportion of cardiovascular deaths varied between
49-66%,
proportion of cancer deaths varied between 17-25%,
proportion of other deaths varied between 16-31%.

Extreme observations within 79 Slovak districts were obtained
comparing calculated proportions of cause specific death rate
(Table 1).

The role of the fuzzy c cluster analysis in our article was to
allocate 79 Slovak districts into clusters having the highest in-
ternal homogeneity as well as to reach the highest inter cluster
differences. Membership to each cluster was defined by standard
that was minimal, that means the object distance from the cluster
centroid ¢, was minimal. The main advantage of the fuzzy c cluster
analysis was the possibility to evaluate non-normal data and to
create defined and undefined clusters. Fuzzy c cluster analysis was
the suitable statistical method for clustering of objects (Slovak
districts) having similar progress during p period (p = 1994-2003)
in terms of evaluated variables (CVD, Ca and other deaths)
(2, 3). If we mark O = (z,, z,, ..., z) n objects (z, = particular
Slovak district; n = 79 Slovak districts) with the membership
function values az,, az,, ..., az, (az,= membership function for the
particular Slovak district), then the fuzzy c partition of O objects
was defined as a subset system g = (p, p,, ..., p ), where for all x,
(k=12 .., n) (x,= CVD, Ca or other deaths) refered [1]

(1]

lei(zk) =1

where p,(z,) was a membership function value p, (i = 1, 2, ...,
c¢) ofobjectz (k=1,2, ..., n).

The partitiong = (p,, p,, ..., p,) approved the clusters centroids
2]

kz:, [Pi(zk )]m X
Sp )"

t,

l

(2]

where m > 1. The object weight z, determinated the degree
of membership into the subset p.. The partition quality ¢ as well
as the optimal number of clusters was defined according to the
coefficient of separation [p(z,) = 0,8]. SYN-TAX-pc software
was used for the calculations (4). Final maps were depicted using
the Arc View software.

RESULTS

Following facts were observed evaluating the death causes in
districts using the fuzzy sets.

1. The cause specific death rate per 100,000 inhabitants — all
deaths in 10-year period divided by the sum of inhabitants over
the 10-year period.

The fuzzy c cluster analysis resulted in two different clusters
of the Slovak districts. The first cluster indicated the long-term
higher mortality proportions in all groups of deaths; the CVD
mortality was considerably higher (Fig. 2).
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Source: own calculations

Fig. 2. Slovak districts according to 10-year cause specific
death rate per 100,000 inhabitants.

The proportions in both clusters were as follows:

Ca deaths in the first cluster were 1,2 times higher than in the
second cluster,

CVD deaths in the first cluster were 1,4 times higher than in
the second cluster,

other deaths in the first cluster were 1,2 times higher than in
the second cluster.

Figure 3 displayed the district clustering. The Slovak districts
reaching the higher deaths proportions, no matter the cause of
death (but mainly CVD deaths) were located on the south of the
Slovak Republic.

2. The cause specific death rate in percentage — percentage of
deaths on particular cause.

The fuzzy c cluster analysis resulted in two different clusters
of the Slovak districts. The first cluster indicated the long-term
lower percentage of Ca and other deaths, but considerably higher
CVD deaths. The second cluster showed the long-term lower
proportion of CVD deaths, but higher proportion of Ca and other
deaths (Fig. 4).
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Fig. 3. Long-term mortality in the Slovak republic, 1994—2003.

Cause specific death rate (number of deaths on 100,000 inhabitants in person years).

The proportions in both clusters were as follows:

proportion of Ca deaths in the first cluster was 0,9 times lower
than in the second cluster,

proportion of CVD deaths in the first cluster was 1,1 times
higher than in the second cluster,

proportion of other deaths in the first cluster was 0,8 times
lower than in the second cluster.

The result signalled the deformity in the mortality pattern. In
districts reporting lower Ca and other deaths the CVD deaths con-
siderably exceeded. We supposed the districts of the first cluster
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Fig. 4. Slovak districts according to 10-year cause specific
death rate in percentage.

reaching higher CVD deaths were not actually “unhealthy”, the
problem should be seen in insufficient death notification differ-
entiation. District clustering was depicted on Fig. 5.

3. Merging both previous calculations and denomination of
extreme districts.

Finally, we merged both calculations into one Figure
(Fig. 6). Districts performing worse in terms of higher cardiovas-
cular mortality in both previous fuzzy calculations were depicted
in dark grey; we considered those districts for districts with bad
situation in CVD mortality in reality. Districts performing better in
terms of lower cardiovascular mortality in both previous calcula-
tions were depicted in light grey, and their situation is considered
good in reality as well. Undefined districts or fuzzy status was
depicted in white. Dark grey Slovak districts indicated areas with
higher mortality in all death causes where also the deformity in
the mortality pattern occurred.

DISCUSSION

The article demonstrated our approach to the complex clas-
sification of geographic areas that could be a supportive tool for
the decision makers. We discovered the Slovak districts depicted
in dark grey had the worst mortality status. We suggest focusing
the prior attention to those districts. In case of small districts the
district dimension and older population can distort the results,
though the calculations were performed using the 10-year sums.
However, the situation in large districts on the south of Slovakia as
in Luc¢enec, Rimavska Sobota, Roziava (Banska Bystrica region)
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Fig. 5. Long-term mortality in the Slovak republic, 1994—2003.
Cause specific death rate in percentage (based on number of deaths).

or Trebisov appeared to be very serious. Emergency status wasin districts such as Bratislava and Kogice, almost all of Zilina region,
district Krupina where the worst situation occurred not only incase  further Poprad, Spi§ska Nova Ves or Dunajska Streda is viewed
of the mortality (5, 6, 7). Districts in emergency situation were as good. Districts Komarno, Nové Zamky, and Levice, usually
marked in ellipse (Lucenec, Rimavska Sobota, Poltar, Roznava, displaying bad status, were neutral in this evaluation.

Revuca, Fig. 6). On the other hand, the situation in another large
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Fig. 6. Long-term mortality in the Slovak republic, 1994—2003.
In reality bad and in reality good districts evaluated in view of the cardiovascular mortality.
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Table 2. The list of the Slovak districts abbreviations

Region District (abbreviation, name) Region District (abbreviation, name) Region District (abbreviation, name)
Bratislava | MA Malacky Nitra SA Sala B.Bystrica | ZV Zvolen

Bratislava | PK Pezinok Nitra T0 Topol€any B.Bystrica | ZC Zamovica
Bratislava | SC Senec Nitra M Zlaté Moravce B.Bystrica | ZH Ziar nad Hronom
Bratislava | BA Bratislava mesto Zilina BY Bytta PreSov BJ Bardejov

Trnava DS |Dunajska Streda Zilina CA |Cadca Presov HE  |Humenné

Trnava GA Galanta Zilina DK Dolny Kubin PreSov KK KeZmarok

Trnava HC Hlohovec Zilina KM Kysucké Nové Mesto PreSov LE Levoca

Trnava PN Piestany Zilina LM Liptovsky Mikulas PreSov ML Medzilaborce
Trnava SE Senica Zilina MT Martin PreSov PP Poprad

Trnava Sl Skalica Zilina NO Néamestovo PreSov PO PreSov

Trnava 1T Trnava Zilina RK RuZomberok PreSov SB Sabinov

Trencin BN Banovce nad Bebravou Zilina TR Turianske Teplice PreSov SV Snina

Trencin IL llava Zilina TS TvrdoSin PreSov SL Stara Luboviia
Trendin MY | Myjava Zilina Zl Zilina Presov SP | Stropkov

Trencin NM Nové Mesto nad Vahom | B.Bystrica | BB Banska Bystrica PreSov SK Svidnik

Trencin PE Partizanske B.Bystrica | BS Banska Stiavnica PreSov VT Vranov nad Toplou
Trencin PB PovaZska Bystrica B.Bystrica | BR Brezno Kosice GL Gelnica

Trencin PD Prievidza B.Bystrica | DT Detva Kosice KS Kosice-okolie
Trencin PU Puchov B.Bystrica | KA Krupina KoSice M Michalovce
Trencin N TrenCin B.Bystrica |LC Lugenec Kosice RV Roznhava

Nitra KO Komarno B.Bystrica | PT Poltar Kosice SO Sobrance

Nitra Lv Levice B.Bystrica | RA Revica KoSice SN Spisska Nova Ves
Nitra NR Nitra B.Bystrica | RS Rimavska Sobota KoSice v TrebiSov

Nitra NZ Nové Zamky B.Bystrica | VK Velky Krti§ Kosice KE Kosice mesto

Source: Statistical Office of the Slovak republic

CONCLUSION

We supposed the cause specific death rate in the Slovak
Republic, as the area of the Slovak Republic represented one
small geographical formation inhabited by single race living
in homogenous climate conditions and having the common life
style, was stabile. Most of differences in health indicators were
then due to different population structure of the population. The
aim of the article was to weaken the myth of the cardiovascular
deaths. The situation showed not only cardiovascular deaths
caused the problem. The positive outcome should be that only
12% of the Slovak inhabitants lived in area we identified as very
bad. We identified two clusters of the Slovak districts having
different mortality proportions irrespective the cause of death.
In cluster having higher cardiovascular deaths also the cancer
and other deaths were higher (the cause specific death rate per
100,000 inhabitants — all deaths in 10-year period divided by the
sum of inhabitants over the 10-year period). We also identified
two clusters of the Slovak districts where proportion of selected
death causes varied. Higher cardiovascular death occurred at the
expense of lower cancer and other deaths (the cause specific death
rate in percentage — percentage of deaths on particular cause). We
supposed the deformity in the mortality pattern was mainly due
to administrative reasons. The whole part of eastern Slovakia as
well as the south of Banska Bystrica region was allocated in the
area of constricted mortality. Overlapping both original Figures
(Figs. 3 and 5) four districts occurred in disadvantageous position

— Lucenec, Rimavska Sobota, Roziava and TrebiSov. We highly
recommended focusing the prior attention to those districts. Those
four districts were the most endangered in terms of future.
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