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@ Negativni demografski trendovi u Hrvatskoj (negativna prirodna promjena, ne-
—~ gativni migracijski saldo i starenje stanovnistva) imaju sve znadajniji utjecaj na

drustveno-gospodarski razvoj zemlje. Ve¢ na pocetku 21. stolje¢a dugotrajno sma-

njenje broja rodenih i povecanje broja umrlih prepoznati su kao destabilizirajuéi
¢imbenici demografskog razvoja u Hrvatskoj. Nakon pristupa Hrvatske Europ-
skoj uniji, zabrinutost za buduéi demografski razvoj zemlje znatno je porasla zbog
intenzivne emigracije stanovnistva u ostale zemlje ¢lanice Europske unije uz isto-
dobno povijesno niske stope rodnosti i smrenosti. Ovaj rad bavi se trendovima
mortaliteta u Hrvatskoj u prva dva desetlje¢a 21. stolje¢a. U navedenom razdoblju
na mortalitet u Hrvatskoj utjecali su razliciti drustveno-gospodarski, demograf-
ski i epidemiologki ¢imbenici.S obzirom na nedostatak novijih radova vezanih uz
istrazivanje mortaliteta u Hrvatskoj, glavni cilj ovoga rada je analizirati promjene
odabranih pokazatelja mortaliteta te pridonijeti raspravi o suvremenim trendovi-
ma mortaliteta u Hrvatskoj. Rezultati istraZivanja pokazali su da su u Hrvatskoj
zabiljezene odredene pozitivne promjene vezane uz mortalitet (posebice povecanje
ocekivanog trajanja Zivota pri rodenju te smanjenje stopa smrtnosti dojencadi u
prvom analiziranom razdoblju), ali neki trendovi nisu povoljni, posebice oni ve-
zani uz uzroke smrtnosti. Iako je doslo do smanjenja udjela umrlih od bolesti cir-
kulacijskog sustava, zabiljezeno je znacajno povecanje broja umrlih od endokrinih
bolesti, bolesti prehrane i metabolizma, $to se moze pripisati nezdravom nadinu
zivota i razli¢itim bihevioralnim ¢imbenicima.

K1jucNE RECE: mortalitet, Hrvatska, specifi¢ne stope mortaliteta prema dobi,
COVID-19, smrtnost dojencadi, mortalitet prema uzroku, o¢ekivano trajanje zi-
vota pri rodenju

Negative demographic trends in Croatia (natural decrease, negative net migration
and population aging) are increasingly influencing socio-economic development
of the country. Already in early 21st century, the long term decrease of live births
and the increase of deaths were recognized as destabilizing factors of population
development in Croatia. After the Croatian accession to the EU, the concerns
regarding future demographic development of the country raised even more due
to intensive emigration to other EU countries, which coincided with the histori-
cally low birth rates and high death rates. The focus of this paper is on mortality
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trends in Croatia in the first two decades of the 21st century. In this period, mor-
tality in Croatia was influenced by different socio-economic, demographic, and
epidemiological factors. Given the lack of recent papers dealing with mortality in
Croatia, the main aim of this paper is to provide an overview of the changes in
selected mortality indicators and contribute to the discussion on recent mortality
trends in Croatia. The results of this research indicate that Croatia experienced
some positive changes regarding mortality (increase of life expectancy at birth and
decrease of infant mortality rates in the first period, in particular), but, some of
the trends are not favourable, particularly the changes in the causes of death. Al-
though improvements were observed regarding the share of deaths caused by the
diseases of the circulatory system, there was a notable increase in deaths caused by
the endocrine, nutritional and metabolic diseases which can be attributed to the
unhealthy lifestyle and various behavioural factors.

Key worDs: mortality, Croatia, age-specific death rate, COVID-19, infant mor-
tality, cause-specific mortality, life expectancy at birth
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UvOD

Mortalitet je negativna komponenta prirodne
promjene stanovnistva i ukupnoga kretanja sta-
novnistva, a njegova razina rezultat je slozene in-
terakcije bioloskih, zdravstvenih i gospodarskih
¢imbenika. S druge strane, mortalitet utje¢e na
dobni, spolni i drustveno-gospodarski sastav sta-
novnistva (WERTHEIMER-BALETIC, 1999.). Drzave
diljem svijeta ulazu velike napore u unaprjedenje
zdravlja vlastitog stanovnistva. Ti su napori usmje-
reni na smanjenje mortaliteta i poboljsanje zdrav-
stvenog stanja populacije (Girosr, King, 2008.).
Tijekom 20. stoljeca u razvijenim zemljama pove-
¢anje realnog dohotka bilo je popra¢eno do tada
nezabiljeZenim smanjenjem stopa mortaliteta te je
doslo do povecanja ocekivanog trajanja Zivota pri
rodenju za gotovo trideset godina (CUTLER I DR,
2006.). StanovniStvo zemalja s niskim stopama
mortaliteta nalazi se u kasnoj fazi demografske i
~epidemioloske tranzicije“. S obzirom na to da su
te zemlje prethodno zabiljezile snazno smanjenje
stopa smrtnosti dojencadi, trendovi mortaliteta
u buduénosti uglavnom ¢ée ovisiti o smrtnosti u
odrasloj dobi, ponajprije u staroj i najstarijoj staroj
dobi (CaseLLr, DREFAHL, 2017.).

Teorija epidemioloske tranzicije, koju je osmislio
Omran 1971. godine, naslanja se na teoriju demo-
grafske tranzicije pruzaju¢i podrobniju analizu
uzroka smrtnosti stanovni$tva. Fokus se premjesta
na specifi¢ni mortalitet prema dobi i uzroku koji
je povezan s razvojem, a karakterizira ga smanje-
nje mortaliteta uzrokovanog zaraznim bolestima i
reproduktivnim uvjetima, dok kroni¢ne nezarazne
bolesti postaju najznacajniji uzrok smrtnosti sta-
novnistva (SANTOSA I DR., 2014.; Hazra, GULLI-
FORD, 2017.).

Analize i prognoze kretanja mortaliteta posebno
su vazne za istrazivace iz razli¢itih znanstvenih dis-
ciplina, donositelje odluka, osiguravajuc¢a drustva
itd., jer pruzaju bitne informacije za dono$enje
relevantnih odluka. Na temelju tih informacija
donositelji odluka i vlade mogu adekvatno (pre)
usmjeriti financijska sredstva te provesti bitne in-
stitucionalne promjene vezane uz umirovljenje i
zdravstvenu zastitu u skladu sa stvarnim izgledima
za prezivljavanje pojedinih kohorti stanovnistva.

Mogucénosti dozivljenja starije zivotne dobi koje

INTRODUCTION

Mortality is a negative component of natural
change and total population change, and its level
is the result of a complex interaction of biological,
health and economic factors. Alternately, mor-
tality influences the age, sex and socio-econom-
ic composition of the population (WERTHEIM-
ER-BALETIC, 1999). Countries around the world
put significant efforts to improve the health of
their populations. These efforts are aimed at re-
ducing mortality and increasing the health sta-
tus (Grrost, King, 2008). Throughout the 20th
century, in developed countries, growth in real
incomes was accompanied by a historically un-
precedented decline in mortality rates that re-
sulted in the increase in life expectancy at birth
by nearly 30 years (CUTLER ET AL., 20006). The
populations of low-mortality countries have
been in an advanced phase of the demographic
and epidemiologic transition. Considering the
fact that they already experienced strong decreas-
es in infant mortality, the future mortality trends
will be driven mainly by mortality in adult ages,
primarily the old and oldest-old (CaseLLi, DRE-
FAHL, 2017).

Postulated by Omran in 1971, the epidemio-
logic transition theory was developed from the
demographic transition theory by adding a more
thorough discussion on the causes of mortality. It
shifts focus to age- and cause-specific mortality as-
sociated with the development and characterized
by a decline in mortality caused by infectious dis-
eases and reproductive conditions, while chronic
non-communicable diseases become major causes
of death (SanTosa Er AL., 2014; Hazra, GuLLI-
FORD, 2017).

Mortality analyses and forecasts are of particu-
lar interest to researchers from various disciplines,
policymakers, insurance companies, etc., because
they provide policy-relevant information. Based
on this information the policymakers and govern-
ments can (re)direct financial means accordingly,
and make necessary institutional arrangements for
retirement and health care in line with the actual
prospects of cohort survival. The levels of survival
to advanced ages reached by recent cohorts are sig-

nificantly higher than would have been expected
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biljeze danasnje kohorte stanovni$tva znatno su
vise nego u vrijeme kada su iste te kohorte bile u
mladoj i radno aktivnoj dobi ili ¢ak u vrijeme kada
su se priblizavale dobi za umirovljenje (SHKOLNI-
KOV I DR., 2011.).

Tranzicija mortaliteta u Hrvatskoj zapocela je
krajem 19. stoljeca kada je opca stopa mortaliteta
pala ispod 30 %o, a zavrsila je 1950-ih, kada je sto-
pa palaispod 15 %o (GELO, 1987.). S druge strane,
tranzicija fertiliteta zavrsila je pocetkom 1980-ih,
a Hrvatska je u posttranzicijsku fazu usla krajem
1980-ih (Ngjasmi¢, 2005.). Od 1991. godine
Hrvatska gotovo svake godine biljezi negativhu
prirodnu promjenu — iznimku ¢ine 1996. i 1997.
godina kada je zabiljezen kratkotrajni poslijeratni
baby boom. Osim toga, od 1991. godine Hrvatsku
karakterizira smanjenje broja stanovnika, koje je u
prvom desetlje¢u 21. stolje¢a veé¢im dijelom bilo
uzrokovano negativnom prirodnom promjenom, a
nakon 2010. godine znacajniju ulogu u depopula-
ciji imao je negativan migracijski saldo.

U ovom radu naglasak je stavljen na obiljezja
mortaliteta u Hrvatskoj u prva dva desetljeca 21.
stolje¢a. U navedenom razdoblju na mortalitet u
Hrvatskoj utjecali su razliciti drustveno-gospodar-
ski, demografski i epidemioloski ¢imbenici. Ne-
gativni demografski trendovi (negativna prirodna
promjena, negativni migracijski saldo i starenje
stanovniStva) imaju sve veéi utjecaj na drustve-
no-gospodarski razvoj zemlje. Ve¢ na pocetku 21.
stolje¢a dugotrajno smanjenje broja rodene djece
i povecanje broja umrlih prepoznati su kao de-
stabiliziraju¢i ¢imbenici demografskog razvoja u
Hrvatskoj (Z1vié 1 DR, 2005.). Nakon pristupa
Hrvatske Europskoj uniji, pojacala se zabrinutost
za bududi demografski razvoj zemlje zbog inten-
zivne emigracije u druge zemlje Europske unije uz
istodobno povijesno niske stope rodnosti i visoke
stope smrtnosti. Zabrinutost zbog izrazito negativ-
ne stope prirodne promjene jo§ je vise do izrazaja
dosla posljednjih godina zbog pandemije korona-
virusa, koja ja dodatno povedala stope smrtnosti i
snizila oekivano trajanje #ivota pri rodenju (Cipn
I DR, 2021.).

Unato¢ ¢injenici da se Hrvatska veé trideset
godina suocava s negativnom prirodnom promje-
nom i povecanjem stopa mortaliteta, malo je de-

mografskih i geografskih radova koji se bave ovom
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in terms of period mortality regimes when these
cohorts were young and of working age, or even
when they were approaching the age of retirement
(SHKOLNIKOV ET AL., 2011).

Mortality transition in Croatia started in late
19th century, when crude mortality rate fell
below 30 per thousand, and it ended in 1950s,
when the rate fell below 15 per thousand (GELo,
1987). On the other hand, fertility transition
ended in early 1980s, and Croatia entered the
posttransitional stage in late 1980s (NEjasmic,
2005). Since 1991 Croatia had almost continu-
ous natural decrease — the only exceptions were
1996 and 1997, when a small scale baby boom
was recorded. Additionally, since 1991 Croatia
has recorded a total population decline, which
was in the first decade of the 21st century largely
caused by natural decrease, but in the period after
2010, negative net migration was the main cause
of population decline in Croatia.

The focus of this paper is on mortality trends
in Croatia in the first two decades of the 21st
century. In this period, mortality in Croatia was
influenced by different socio-economic, demo-
graphic, and epidemiological factors. Negative
demographic trends (natural decrease, negative
net migration and population aging) were increas-
ingly influencing socio-economic development
of the country. Already in early 21st century, the
long term decrease of live births and the increase
of deaths were recognized as destabilizing factors
of population development in Croatia (Z1vi¢ ET
AL., 2005). After the Croatian accession to the
EU, the concerns regarding future demograph-
ic development of the country raised even more
due to intensive emigration to other EU coun-
tries, which coincided with the historically low
birth rates and high death rates. Concerns relat-
ed to particularly high rates of natural decrease
intensified even more lately due to coronavirus
pandemic, which additionally increased the mor-
tality rates and lowered life expectancy (CipIN ET
AL., 2021).

Regardless of the fact that Croatia has faced
natural decrease and increasing death rates for
the last 30 years, there are not many demograph-
ic and geographic papers dealing with this issue,
and most of them were published in the early
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problematikom i ve¢inom su objavljeni poc¢etkom
2000-ih. Mrden (2000.) je analizirala specifi¢ni
mortalitet prema dobi i spolu, smrtnost dojenca-
di i mortalitet s obzirom na uzroke u Hrvatskoj
u razdoblju od 1950. do 1998. godine. Ostali au-
tori analizirali su trendove kretanja mortaliteta u
sklopu analize op¢ih demografskih trendova u Hr-
vatskoj (npr. AKRAP, Z1vié, 2001.; Zivié, 2003.;
WERTHEIMER-BALETIC, 2003.; 2004.; 2005
GELO 1 DR., 2005.; CreiN, MEPIMUREC, 2019.)
ili u $irem europskom kontekstu (e.g. NEjasmic,
2002.; Tcrorakov, 2005.). Tek u novije vrijeme,
pocetkom pandemije COVID-19, povetao se in-
teres za proucavanje mortaliteta, ali uglavnom za
mortalitet uzrokovan boles¢u COVID-19 (npr.
Rorac 1 DR., 2020; CIpIN 1 DR., 2021.; KLEMPIC
Bogabr, 2021.) i utjecaj pandemije na razlicite
sfere zivota i drustveno-gospodarski razvoj (npr.
MESARIG ZABCIG, MALNAR, 2021.; SMoLIC I DR,
2021.; ForsT-BjELIS 1 DR, 2022.; JURIE, 2022.).
Iz navedenog je jasan nedostatak novijih istraziva-
nja vezanih uz suvremena obiljezja mortaliteta u
Hrvatskoj te je glavni cilj ovoga rada dati pregled
promjena odabranih pokazatelja mortaliteta i pri-
donijeti raspravi o suvremenim trendovima morta-

liteta u zemlji.

1ZVORI PODATAKA I
METODOLOGIJA

U ovom istrazivanju analizirani su podaci o kre-
tanju opce stope mortaliteta, specificnom mor-
talitetu prema dobi i spolu, uzrocima smrtnosti,
smrtnosti uzrokovanoj boles¢u COVID-19, smrt-
nosti dojencadi i o¢ekivanom trajanju Zivota pri
rodenju za razdoblje od 2000. do 2020. godine.
Glavni izvori navedenih podataka bili su Drzavni
zavod za statistiku, Hrvatski zavod za javno zdrav-
stvo te Human Mortality Database. Medutim, neki
od podataka za 2000. i 2001. godinu ne postoje te
su za pocetnu godinu pri analizi uzete prve iduce
godine za koje postoje podaci. Podaci o specifi¢noj
smrtnosti prema dobi i spolu ne postoje za 2000.
i 2001. godinu, a za prosjeno ocekivano trajanje
zivota pri rodenju za 2000. godinu pa je stoga za
pocetnu godinu uzeta 2002., odnosno 2001. godi-
na. Veéina podataka preuzeta je iz hrvatskih baza

2000s. Mrden (2000) analysed age- and sex-spe-
cific mortality, infant mortality and mortality by
causes of death in Croatia for the period from
1950 to 1998. Other authors discussed mortali-
ty trends within the analyses of general popula-
tion trends in Croatia (e.g. AKRAP, Zvié, 2001;
Zwvié, 2003; WERTHEIMER-BALETIC, 2003,
2004, 2005; GELO ET AL., 2005; CipiN, MEDI-
MUREC, 2019) or in a wider European context
(e.g. NEjASMIC, 2002; TcHOLAKOV, 2005). Only
recently, with the offset of COVID-19 pandemic,
the interest in mortality rose to prominence, but
mostly to COVID-19 mortality (e.g. Rorac ET
AL., 2020; C1pIN ET AL., 2021; KLEmPIé BoGADI,
2021) and its effects on various aspects of life
and socio-economic development (e.g. MESARIC
7ABCIG, MALNAR, 2021; SMoLIC ET AL., 2021;
FOrsT-BjELIS ET AL., 2022; JURIC, 2022). This
clearly indicates that there is a notable gap in the
state-of-the-art regarding contemporary features
of mortality in Croatia, so the main aim of this
paper is to provide an overview of the changes in
selected mortality indicators and contribute to
the discussion on the recent mortality trends in

the country.

DATA AND METHODS

In this research we analysed the data on general
death rates, age-and-sex-specific mortality rates,
mortality by causes of death, COVID-19 mortal-
ity, infant mortality and life expectancy at birth
for the period from 2000 to 2020. The data were
retrieved from the Croatian Bureau of Statistics,
Croatian Institute of Public Health and Human
Mortality Database. However, some of the data
were not available for 2000 and 2001, so we took
the first available data as a starting point. The
data on age- and sex-specific mortality were not
available for 2000 and 2001, and for life expec-
tancy at birth for 2000, so as a starting point we
took 2002 and 2001, respectively. Most of the
data were retrieved from Croatian data bases,
but the data for life expectancy at birth and age-
and-sex-specific death rates were retrieved from
Human Mortality Database, which provides the
data for the whole analysed period, while in Cro-
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podataka, dok su podaci o oéekivanom trajanju zi-
vota pri rodenju i specifi¢ne stope mortaliteta pre-
ma dobi i spolu preuzeti iz baze Human Mortality
Database, jer navedena baza daje podatke za ¢itavo
analizirano razdoblje, dok hrvatske baze ne pru-
zaju objedinjene podatke za navedene pokazatelje
(dio podataka nije dostupan u digitalnom obliku).
Takoder su koristeni podaci EUROSTAT-a pri us-
poredbi pokazatelja u Hrvatskoj s prosjekom EU-
27. Budud¢i da su za 2021. godinu dostupni samo
preliminarni podaci o ukupnom broju umrlih, nije
moguce provesti sveobuhvatnu analizu smrtnosti u
toj godini. Medutim, u analizi utjecaja pandemi-
je bolesti COVID-19 na smrtnost stanovnistva u
2021. godini kori$teni su dostupni podaci za na-
vedenu godinu.

Za podrobniji uvid u kretanje opée stope smrt-
nosti primijenjena je regresijska analiza uz pomoé
tocaka spajanja (joinpoint regression analysis), koja
se Cesto koristi za analizu trendova mortaliteta
(CHAURASIA, 2020). Za analizu trendova kretanja
mortaliteta koriSten je racunalni program joinpo-
int regression software (verzija 4.9.1.0., Americkoga
nacionalnog instituta za rak — National Cancer In-
stitute USA). Program u obzir uzima trend kretanja
odabranih podataka i izraduje jednostavan model
to¢aka spajanja s obzirom na ulazne podatke. Po-
tom program odreduje tocke infleksije za svaki niz
podataka kod kojeg postoji znacajna promjena u
kretanju linearnog trenda (Kim 1 DR, 2001.).

Kako bi se istrazio utjecaj broja umrlih od CO-
VID-19 na mortalitet, provedena je usporedba
mjese¢nog broja umrlih osoba od pocetka pande-
mije s prosje¢nim mjese¢nim brojem umrlih u ce-
tverogodi$njem razdoblju prije pocetka pandemije
(2016. — 2019.). Visak umrlih prikazuje se kao
postotna razlika izmedu registriranog i prosje¢nog
broja umrlih (P-score), a ra¢una se prema sljedeéoj

formuli:

registrirani broj umrlih - prosjecan broj umrlib

=100

P - score =

prosjecan broj umrlih

Primjerice, vrijednost P-score koja iznosi 100 %
u nekom mjesecu tijekom 2020. ili 2021. godine
znadi da je u tom mjesecu broj umrlih bio 100 %
vedi od pretpostavljenog broja umrlih (gj. od pro-
sje¢nog broja umrlih u tom istom mjesecu u ce-

tverogodisnjem razdoblju prije pandemije — 2016.

102

atian sources the data were not compiled in one
database (part of the data was not available in a
digital format). We also used the EUROSTAT
data when comparing Croatia to the EU-27 aver-
age. The preliminary data for 2021 are available
only for the total number of deaths, so it is not
possible to make a complete analysis of the mor-
tality in that year. However, where possible, we
will refer to that data to indicate the influence
of COVID-19 pandemic on mortality in Croatia.

For more detailed investigation of crude death
rates, we employed the joinpoint regression anal-
ysis, which has been used often in analysing mor-
tality trends (CHAURAsIA, 2020). Accordingly,
joinpoint regression software (version 4.9.1.0.,
National Cancer Institute USA) was used to ana-
lyse the changes in mortality trends. The software
takes the trend data and fits the simplest joinpoint
model that the data allow. The software identifies
inflection points for each range of data at which
there is a significant change in the slope of the lin-
ear trend (Kim ET AL., 2001).

In order to investigate the effect of COVID-19
deaths on mortality, we compared the number
of deaths by month from the beginning of the
pandemic with the average number of deaths by
month for the four-year period before the pandem-
ic (2016-2019). Excess mortality was expressed as
a percentage difference between the reported and
projected number of deaths (P-score) and it was

calculated as follows:

reported deaths - projected deaths .

1
projected deaths 00

P - score =

For example, P-score of 100% in a given month
in 2020 or 2021 means that the death count for
that month was 100% higher than the projected
death count for that month (i.e. than the average
death count for that particular month in the four-
year period before the pandemic — 2016-2019).
We chose the four-year period before the pandem-
ic instead of five-year period (that some authors
used, e.g. KarLinsky, KoBak, 2021), because of
the increase in mortality caused by remarkably
deadly 2014-2015 flu season. Eurostat also uses
2016-2019 period as the baseline for calculating
excess mortality, so we can compare the excess
mortality in Croatia with the EU-27.
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—2019.). Cetverogodi$nje razdoblje prije pande-
mije uzeto je kao referentno razdoblje umjesto pe-
togodi$njeg razdoblja (koji koriste neki autori, pri-
mjerice KarRLINSKY, KoBAK, 2021.) zbog povecéane
smrtnosti tijekom sezone gripe 2014./2015. Osim
toga, EUROSTAT takoder uzima razdoblje 2016.
—2019. kao referentno razdoblje za izracunavanje
viska umirlih te se stoga mozZe provesti usporedbu
izmedu Hrvatske i Europske unije.

REZULTATI I DISKUSIJA

Opca stopa mortaliteta

Od pocetka 20. stolje¢a broj umrlih u Hrvatskoj
smanjivao se i najnizu razinu dosegnuo je 1960-ih
i ranih 1970-ih (Gero 1 DR, 2005.), ali od kraja
1970-ih poceo se povecavati zbog starenja stanov-
nistva (MRpEN, 2000.). Prema teoriji epidemi-
oloske tranzicije, smanjenje mortaliteta moze se
pripisati promjenjivom odnosu izmedu drustve-
no-gospodarskog razvoja, promjena u stilu zivo-
ta i inovacija u medicini u razli¢itim razdobljima
(ZHENG, 2014.).

U promatranom razdoblju (2000. — 2020.) broj
umirlih zabiljezio je uzlazan trend, posebice nakon
2013. te nakon pocetka pandemije COVID-19,
kada je zbog pandemije doslo do znacajnog pove-
¢anja broja umirlih i stope mortaliteta u 2020. go-
dini. Prosje¢ni godi$nji broj umrlih u analiziranom
razdoblju bio je 51 838 i samo je u dvije godine
bio ispod 50 000 (SL. 1.). Uocavaju se dvije godine
u kojima je doslo do posebno velikog povecanja
broja umrlih — 2015. i 2020. Tijekom 2015. go-
dine do poveéanja broja umrlih na godi$njoj razini
doslo je zbog neuobicajeno velikog broja umrlih
tijekom sezone gripe, posebice medu starijom po-
pulacijom. Navedeno poveéanje nije zabiljezeno
samo u Hrvatskoj, ve¢ i u brojnim drugim europ-
skim zemljama (M@LBAK 1 DR., 2015.; NELI I DR,,
2015.; RELEIGH, 2018.).

Najvedi broj umrlih zabiljeZen je 2020. kada je
bio 10,1 % visi nego prethodne godine. Podaci
za 2021. godinu pokazuju da je takav trend na-

stavljen te se broj umrlih povecao za jo§ 10 %.'

! Prema podacima za 2021. godinu broj umrlih dosegnuo je

62712.

RESULTS AND DISCUSSION
Crude mortality rate

From the beginning of the 20th century the
number of deaths in Croatia was decreasing and
reached the lowest levels during the 1960s and
early 1970s (GELO ET AL., 2005), but from the
late 1970s it started to increase again due to
population ageing (MrpPEN, 2000). According
to the epidemiologic transition theory, mortality
decline can be attributed to a changing mix of
socio-economic development, lifestyle changes
and medical innovations in each period (ZHENG,
2014).

In the analysed period, the number of deaths
recorded an upward trend, particularly after
2013 and with the onset of the COVID-19 pan-
demic, which significantly increased the num-
ber of deaths and crude death rate in 2020. The
average annual number of deaths was 51,838
and in only two years the number of deaths was
below 50,000 (Fig. 1). In two of the analysed
years the increase in the number of deaths was
particularly sharp — in 2015 and 2020. In 2015,
the increased mortality was caused by unusually
deadly flu season, particularly among the elderly
population, which was not only recorded in Cro-
atia, but also in many other European countries
(Mg@LBAK ET AL., 2015; NELI ET AL., 2015; Ra-
LEIGH, 2018).

The highest number of deaths was registered
in 2020, and it was 10.1% higher than in the
previous year. The data for 2021 indicate that
this trend continued and the number of deaths
increased by additional 10.0%." Such a sharp in-
crease in mortality can be attributed to COV-
ID-19 pandemic, which had a significant influ-
ence on mortality, particularly during the second
and fourth waves (November-December 2020
and 2001, respectively) (Fig. 10). Mortality rate
in that period also increased, but not only due
to increased number of deaths, but also due to
the fact that it coincided with the declining pop-
ulation in Croatia. Namely, in two intercens-

al periods (2001-2011 and 2011-2021), the

' According to the data for 2021, the number of deaths re-
ached 62,712.
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SLIKA 1. Broj umrlih i stope mortaliteta u Hrvatskoj od 2000 do 2020
F1GURE 1 Number of deaths and crude death rates in Croatia from 2000 to 2020

Izvor/Source: Natural change in population, Croatian Bureau of statistics, https://podaci.dzs.hr/hr/podaci/stanovnistvo/prirodno-kretanje-
stanovnistva/, accessed 20 May 2022
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SLIKA 2. Trend kretanja stope mortaliteta u Hrvatskoj od 2000 do 2020
FiGURE 2 Mortality trends in Croatia from 2000 to 2020

Izvor/Source: Authors’ computation based on Natural change in population, Croatian Bureau of Statistics, https://podaci.dzs.hr/hr/podaci/
stanovnistvo/prirodno-kretanje-stanovnistva/, accessed 20 May 2022
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Tako snazan porast mortaliteta povezan je s pan-
demijom COVID-19, koja je znacajno utjecala na
mortalitet, posebice tijekom drugog i etvrtog vala
(studeni — prosinac 2020. i 2021.) (SI. 10.). Stopa
mortaliteta u navedenom razdoblju takoder se po-
vecala, ali ne samo zbog povecanja broja umrlih,
ve¢ i zbog istodobnog smanjenja broja stanovnika
u Hrvatskoj. Naime, u dva medupopisna razdoblja
(2001.—-2011.i2011. —2021.) broj stanovnika u
Hrvatskoj smanjio se za 12,7 %?, s tim da je sma-
njenje bilo posebice izrazeno u drugom razdoblju.
U (¢itavom promatranom razdoblju opée stope
mortaliteta bile su vise nego u Europskoj uniji.

Regresijska analiza uz pomo¢ toc¢aka spajanja po-
kazala je da postoji samo jedna tocka spajanja u
trendu kretanja stopa mortaliteta, $to znaci da se
izdvajaju dva razdoblja u trendu — prvo razdoblje
je od 2000. do 2013., a drugo d 2013. do 2020.
(SI. 2.). U prvom razdoblju nagib linije trenda
bio je blag s prosjecnom postotnom promjenom
od 0.4 (95-postotni interval pouzdanosti, -0,1 do
0,8), koja nije bila znacajno razli¢ita od o = 0,05 (P
= 0,087). U drugom razdoblju, nagib linije trenda
bio je strmiji, prosje¢na postotna promjena iznosi-
la je 0,9 (95-postotni interval pouzdanosti, 0,9 do
2,9) i bila je znacajno razli¢ita od nule. Navede-
ni rezultati pokazuju da je nakon 2013. doslo do
ubrzanog povecanja stope mortaliteta. U Citavom
promatranom razdoblju prosje¢na godisnja postot-
na promjena iznosila je 0,9 (95-postotni interval
pouzdanosti, 0,5 do 1,3) i bila je znadajno razli¢ita
od nule, $to upucuje na to da je doslo do ukupnog
povecanja stopa smrtnosti.

Zabiljezeno povecanje mortaliteta u drugom
razdoblju posljedica je nekoliko ¢imbenika. U tom
razdoblju u Hrvatskoj je doslo do znacajnog sma-
njenja broja stanovnika (u usporedbi s prethodnim
razdobljem) zbog intenzivne emigracije stanovnis-
tva nakon ulaska u Europsku uniju. Osim toga, u
tom razdoblju baby boom generacija rodena nakon
Drugoga svjetskog rada usla je u staracku dob u
kojoj je rizik od smrtnosti znatno veéi, posebice
smrtnost od zaraznih bolesti kao $to su gripa ili
COVID-19 ($to je bio slucaj 2014./2015, odno-
sno 2020./2021.).

2 Istodobno, broj rodenih smanjio se za 18,1 %, a stopa pri-

rodne promjene smanjila se s -1,5 %o na -5,2 %o.

Croatian population decreased by 12.7%,* and
the decline was particularly sharp in the second
period. Throughout the whole analysed period,
crude death rates in Croatia were higher than in
the EU-27.

Joinpoint regression software identified one
joinpoint while computing results for mortality
rates, which means there are two periods in the
trend, the first one from 2000 to 2013, and the
second one from 2013 to 2020 (Fig. 2). The slope
of the trend was gentle in the first identified pe-
riod with the Average Percent Change (APC) of
0.4 (95% Confidence Interval, -0.1 to 0.8), but
it was not marked as significantly different from
zero at the alpha = 0.05 level (P=0.087). In the
second period, the slope of the trend was steep-
er, with the APC equal to 0.9 (95% Confidence
Interval, 0.9 to 2.9) and marked as significant-
ly different from zero. The results indicate that
from 2013 the increase of mortality rates accel-
erated. Looking at the whole studied period, the
Average Annual Percent Change was 0.9 (95%
Confidence Interval, 0.5 to 1.3) marked as sig-
nificantly different from zero, which shows that
there was an overall increase in mortality rates.

The observed increase in mortality in the sec-
ond period was caused by several factors. In this
period Croatia experienced a strong population
decline (in comparison to the previous period),
largely due to intensive emigration after the ac-
cession to the EU. Additionally, it was the peri-
od during which the baby-boomers entered the
old age, when they are at greater risk of death,
particularly from communicable diseases such
as the flu or COVID-19 (as it was the case in
2014/2015 and 2020/2021, respectively).

Age-and sex-specific mortality

During the 20th century, mortality became
concentrated at older ages, non-communicable
diseases became the prevailing causes of death,
and female survival advantage came to light
(GorpiN, LLErRAS-MUNEY, 2019; HOLLINGSHAUS
ET AL., 2019). In Croatia, the mortality shift to

2 At the same time, the number of births decreased by 18.1%,
and the rate of natural decrease lowered from -1.5%o to -5.2%o.
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Specificni mortalitet prema dobi i spolu

Tijekom 20. stolje¢a smrtnost je postala karak-
teristi¢na za stariju zivotnu dob, nezarazne bole-
sti postale su glavni uzrok smrtnosti, a vece stope
prezivljavanja kod Zena postale su oéite (GoLDIN,
LLEras-Muney, 2019.; HOLLINGSHAUS I DR.,
2019.). U Hrvatskoj je tijekom 20. stoljeca tako-
der doslo do pomicanja smrtnosti u stariju Zivotnu
dob, a trend se nastavio i u prou¢avanom razdoblju
na pocetku 21. stoljeca.

Rezultati analize upucuju na znacajne promjene
u raspodjeli umrlih prema dobnim skupinama u
Hirvatskoj. U gotovo svim dobnim skupinama udio
umirlih se smanjio (SL. 3.). U usporedbi s 2000. go-
dinom, 2020. godine broj umrlih u dobi 0 — 4 go-
dine smanjio se za 55,6 %, u dobi 5 — 9 za 64,5 %,
u dobi 10 — 19 za 60,2 %, u dobi 20 — 39 za 50,5
%, u dobi 40 — 59 za 31,8 %, u dobi 60 — 69 za
17,9 % te u dobi 70 — 79 za 16,3 %. S druge stra-
ne, u dobnoj skupini 80 i vise godina broj umrlih
povecao se za 100,2 %. Osim toga, 2000. godine
najve¢i udio umrlih zabiljezen je u dobnoj skupini
70 — 79 godina te se u idu¢im godinama poceo po-

stupno smanjivati uz istodobno povecéanje umrlih u

older ages was also prominent throughout the
20th century, and it was evident in the observed
period, too.

The results indicate notable changes in the dis-
tribution of deaths across the age groups in Cro-
atia. In almost all age groups the share of deaths
in the total number of deaths decreased (Fig. 3).
In comparison to the 2000, in 2020 the number
of deaths in 0—4 age group decreased by 55.6%,
in 5-9 age group by 64.5%, 10-19 age group by
60.2%, 20-39 age group by 50.5%, 40-59 age
group by 31.8%, 60-69 age group by 17.9%,
and in 70-79 age group by 16.3%. On the other
hand, in 80+ age group the number of registered
deaths increased by 100.2%. Additionally, in
2000, the largest share of deaths was recorded
in 70-79 age group, but in the following peri-
ods that share started to decrease gradually with
simultaneous increase in mortality for 80+ age
group. Consequently, in 2020, the largest share
of deaths occurred in the last age group (50.7%).
This clearly indicates the transition of mortality
to older ages, particularly among the oldest-old
population, which is in accordance with the epi-
demiological transition theory, i.e. its postulates

60.0

2000 H2005

50.0

40.0

%

30.0

20.

o

10.

o

00 Lmmmme — _ Hm
0-4 5-9 10-19

2010

20-39

Dobna skupina / Age group

2015

40-59 60 - 69 70-79

2020

Svuika 3. Umrli prema dobnim skupinama (u %) u Hrvatskoj u odabranim godinama
Ficurk 3 Distribution of total deaths across the age groups (in %) in Croatia in selected years

Izvor/Source: Statisticka izvje$¢a, Prirodno kretanje stanovnistva, Drzavni zavod za statistiku, https://podaci.dzs.hr/hr/podaci/stanovnistvo/

prirodno-kretanje-stanovnistva/, accessed 26 March 2022
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skupini 80 i vise godina. U kona¢nici, 2020. godine
najveci broj umrlih zabiljezen je u dobi od 80 i vise
godina (50,7 %). Navedeni podaci jasno upuéuju
na tranziciju mortaliteta u stariju Zivotnu dob, pose-
bice medu najstarijim starim stanovni$tvom, $to je u
skladu s teorijom epidemioloske tranzicije, odnosno
pretpostavkom da degenerativne i kroni¢ne bolesti
(koje posebice pogadaju starije stanovnistvo) posta-
ju najznacajniji uzrok smirti te pretpostavkom veza-
nom uz povecanje stope prezivljavanja djece u dobi
do 15 godina (OMraN, 1971.). U tom kontekstu
vazno je naglasiti utjecaj baby boom generacija koje
su nakon 2010. godine pocele ulaziti u staru zivotnu
dob i tako pridonijele tranziciji mortaliteta.
Specifi¢ne stope mortaliteta prema dobi ima-
ju tipi¢an oblik slova ], $to upucuje na nesto vise
stope mortaliteta dojencadi, nakon dega pocinju
znatno opadati i najnizu razinu dosezu kod djece
u dobi 5 — 14 godina. Stope ostaju relativno ujed-
nacene dvadesetih i ranih tridesetih godina Zivota,
nakon dega se pocinju povecavati, posebice nakon
60. godine zivota (SI. 4.). Usporedba specifi¢nih
stopa mortaliteta prema dobi na pocetku i na kraju
analiziranog razdoblja upucuje na to da su na kra-

ju promatranog razdoblja stope bile nize, Sto je u

regarding the degenerative and man-made diseas-
es (that particularly affect the older population)
as main causes of death, and the improvement in
survival of children under 15 (OmraN, 1971).
In this context, it is also important to emphasize
the impact of baby boom generations, as they in-
creasingly moved to older ages during 2010s and
thus contributed to the transition of mortality.

Age-specific mortality rates have a typical
J-shape pattern, indicating somewhat higher
mortality rates among infants, after which they
decline significantly, reaching the lowest levels
among the children aged 5-14. The rates are rel-
atively steady throughout the 20s and early 30s,
after which they start increasing, particularly af-
ter the age of 60 (Fig. 4). The comparison be-
tween the age-specific rates at the beginning and
at the end of the analysed period indicate that
the at the end of the period the rates were lower,
which is in line with the thesis that over the years
the mortality hazards have shifted to older ages
(BoNGaARTS, 2005).

An increase in mortality rates was record-
ed among both men and women in Croatia.
Throughout the whole period, the male mortal-
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SLIKA 4. Specificne stope mortaliteta prema dobi i spolu u Hrvatskoj 2002 i 2020 godine
F1GURE 4 Age-specific mortality for men and women in Croatia in 2002 and 2020
Izvor/Source: Human Mortality Database, https://www.mortality.org/, accessed: 5 April 2022
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skladu s tezom da se smrtnost s viemenom pomice
u stariju zivotnu dob (BoNGaarTs, 2005.).

Povecanje stopa mortaliteta zabiljezeno je i kod
muskaraca i kod Zena u Hrvatskoj. U ¢itavom pro-
matranom razdoblju stope mortaliteta muskaraca
bile su vi$e od stopa mortaliteta zena, ali razlika medu
njima se smanjila (S. 5.). Smanjenje razlike u stopa-
ma mortaliteta posljedica je vise stope prezivljavanja
muskaraca. Naime, analiza specifi¢nih stopa mortali-
teta prema dobi pokazala je da su se stope mortaliteta
znacajnije smanjile kod muskaraca u mladoj odrasloj
i srednjoj Zivotnoj dobi nego kod zena (SI. 4.).

Razlika u stopama mortaliteta izmedu muskara-
ca i zena moze se objasniti drustvenim/okoli$nim
i bioloskim ¢imbenicima. Socijalni aspekt naglasa-
va ulogu drustvenih veza, navika i ponasanja koji
utjecu na zdravlje te drustveno-gospodarskih ¢im-
benika, dok bioloski modeli naglasavaju utjecaj
bioloskih markera, hormona i genetike na zdravlje
(ROGERS 1 DR., 2010.). Sve do 2009. godine udio
muskaraca u ukupnom broju umrlih u Hrvatskoj
bio je nesto visi od udjela Zena, ali nakon toga udio
zZena postao je visi, ali ne znacajno. Godine 2020.
stope mortaliteta znacajno su se povecale kod oba
spola zbog pandemije COVID-19. Medutim,
mortalitet muskaraca bio je ipak bio veéi.

Analiza specifi¢nih stopa mortaliteta prema dobi
pokazala je da su, u usporedbi s 2002. godinom,

ity was higher than that of women, but the gap
between them narrowed (Fig. 5). The narrowing
of the gap was the result of higher survival rates
among men. Namely, the age specific death rates
indicate that the mortality rates decreased more
intensively among young adult and middle-aged
men than among women (Fig. 4).

Sex gap in mortality can be explained by so-
cial/environmental and biological factors. Social
perspectives emphasize the importance of social
relationships, health-related behaviours, and so-
cio-economic factors in accounting for sex dif-
ferences in survival, while biological models em-
phasize the role of biological markers, hormones,
and genetics on health outcomes (ROGERs ET AL.,
2010). Up to 2009, the share of men in the total
number of deaths in Croatia was slightly higher,
but from that point on, the share of women be-
came higher, but not significantly. In 2020, the
mortality rates increased sharply for both sex-
es due to COVID-19 pandemic. However, the
mortality rate for men was higher.

Analysis of age-specific mortality by sex re-
veals that in comparison with 2002, in 2020 the
age-specific rates for all ages and for both sexes
were lower, indicating higher survival rates at all
ages (Fig. 4). A particularly notable decrease in
mortality was recorded for the ages 18 to 28 for
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FiGurE 5 Mortality rate by sex in Croatia from 2000 to 2020

Izvor/Source: Prirodno kretanje stanovnistva, Drzavni zavod za statistiku, https://podaci.dzs.hr/hr/podaci/stanovnistvo/prirodno-kretanje-

stanovnistva/, accessed: 24 April 2022
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2020. godine specifi¢ne stope mortaliteta u svakoj
dobi i spolu bile nize, $to upucuje na vise stope pre-
zivljavanja stanovnistva u svakoj dobi (S. 4.). Znat-
no smanjenje smrtnosti zabiljezeno je u dobi 18 — 28
godina kod oba spola. Smanjenje specifi¢cnog mor-
taliteta prema dobi posebice je bilo znacajno kod
muske populacije. Smanjenje mortaliteta kod mla-
dih skupina odraslog stanovnistva i kod stanovnistva
srednje Zivotne dobi moze se povezati sa smanjenjem
broja umrlih od vanjskih uzroka, posebice promet-
nih nezgoda (stopa smrtnosti u prometnim nezgo-
dama smanjila se s 15,2/100 000 stanovnika 2004.
godine na 7,5/100 000 stanovnika 2020. godine).
Smrtnost se i kod muskaraca i kod Zena pomaknu-
la u stariju Zivotnu dob, dok se mortalitet u ranoj i
srednjoj odrasloj dobi smanjio. Navedene promjene,
kao i razlika u mortalitetu muskaraca i zena, éesto se
objasnjavaju intrinzi¢no-ekstrinzi¢cnim modelom.
Intrinzi¢ni mortalitet odraz je fizioloskih degenera-
cijskih procesa koji su karakeeristi¢ni za oba spola
te se razlika u intrinzicnom mortalitetu muskaraca
i Zena suzava. S druge strane, muskarci imaju vise
stope ekstrinzi¢nog mortaliteta zbog svoje fiziolos-
ke podloznosti vanjskim ¢imbenicima (primjerice,
zaraznim bolestima) i urodenoj sklonosti rizicnom
ponasanju (Owens, 2002.). U konacnici, u starijoj
dobi, u kojoj intrinzi¢ni mortalitet ima vaznu ulo-
gu, razlike u stopama mortaliteta muskaraca i Zena
vjerojatno ¢e se smanjivati, dok se u kasnijoj sred-
njoj i ranoj starijoj zivotnoj dobi, u kojoj je ekstrin-
zi¢ni mortalitet dominantan, razlike vjerojatno neée

znacajnije smanjivati (L1 1 DR,, 2013.).

Smrtnost dojencadi

Stopa smrtnosti dojencadi smatra se jednim od
glavnih pokazatelja zdravstvenog stanja u nekoj
zemlji i jednim od najvaznijih mjerila oéekivanog
trajanja zivota (WANG, 2002.). Povezana je s drus-
tveno-gospodarskim uvjetima koji utje¢u na zdrav-
lje majki i djece. U danasnje vrijeme smrtnost do-
jencadi i male djece niZi su nego ikad. Tijekom 20.
stolje¢a napredak u medicini i javnom zdravstvu u
zapadnim industrijaliziranim drzavama rezultirao
je znacajnim smanjenjem stopa smrtnosti dojenca-
di (Kim, Saapa, 2013.).

U Hrvatskoj je kasnih 1960-ih vise od jedne tre-
¢ine dojencadi umiralo prije navr$ene prve godi-

both sexes. A decrease in age-specific mortality
was particularly evident among male popula-
tion. The decrease of mortality of young adult
and middle-aged population can be linked to the
decrease of deaths by external causes, particu-
larly transport accidents (which decreased from
15.2/100,000 in 2004 to 7.5/100,000 in 2020).

The mortality among both men and women
has shifted to older ages, and the mortality in
early and middle adult age has decreased. These
changes, as well as the sex gaps in mortality are
often discussed through intrinsic-extrinsic frame-
work. The intrinsic mortality reflects physiolog-
ical degeneration processes that are common to
both sexes, so the sex gap in intrinsic mortality is
converging. On the other hand, men have higher
extrinsic mortality rate due to their physiological
vulnerability to external factors (infectious dis-
eases, for example) and innate risky behaviour
(OweNs, 2002). Consequently, in old age, where
intrinsic mortality plays an important role, male
and female trajectories may continue to con-
verge, but in the late middle and early old ages,
where extrinsic mortality is more dominant, the

trajectories are likely to persist (L1 ET AL., 2013).

Infant mortality

Infant mortality rate (IMR) is considered as
one of the principal health status indicators of
a country and one of the most important meas-
ures of a nation’s life expectancy (Wang, 2002).
It is associated with socio-economic conditions
that influence the health of mothers and infants.
Infant and child mortality today are the lowest
they have ever been. Over the course of the 20th
century, the advances in medicine and public
health in western industrialized world produced
major reductions in infant mortality rates (Kim,
Saapa, 2013).

In Croatia, in late 1960 more than one-third of
the infants died in their first year of life, while in
early 1970s, that share was more than one-quar-
ter, but in the subsequent periods the country
saw a rapid decline in IMRs. The rate continued
to decrease in the first decade of the 21st centu-
ry, but it the second decade it stagnated. At the
beginning of the whole analysed period it was
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SLIKA 6. Stope infatilnog mortaliteta u Hrvatskoj od 2000 do 2020
F1GURE 6 Infant mortality rates in Croatia from 2000 to 2020
Izvor/Source: Vitalna statistika, Drzavni zavod za statistiku, https://podaci.dzs.hr/hr/podaci/stanovnistvo/, accessed: 5 April 2022

ne zivota, dok ih je ranih 1970-ih umiralo viSe od
jedne Cetvrtine. Medutim, u idu¢im razdobljima
doslo je do brzog smanjenja stopa smrtnosti dojen-
¢adi. Stope su nastavile opadati u prvom desetlje¢u
21. stoljeca, dok su u drugom desetlje¢u stagnirale.
Na pocetku analiziranog razdoblja stopa je iznosi-
la 7,4 umrla dojenceta na 1 000 Zivorodene djece
(7,1 za djevojcice i 7,7 za djecake), dok se na kraju
razdoblja smanjila na 4,0 (3,7 za djevojéice i 4,2
za djecake) (S 6.). Unato¢ tome, mortalitet do-
jenéadi u Hrvatskoj je otprilike 21 % veéi od pro-
sjeka EU-27 (3,3). Smrtnost dojencadi uglavnom
se biljezi u neonatalnom razdoblju (izmedu 0. i 7.
dana Zivota), a nakon toga se stopa prezivljavanja
povecéava. Hrvatska ima visoke stope prezivljavanja
djece u dobi do pet godina (99,5 %), $to znaci da
je ve¢ dostigla UN-ov cilj odrzivog razvoja 3.2.%

Mortalitet prema uzrocima smrti

Medunarodna klasifikacija bolesti (MKB) koristi
se diljem svijeta i pruza vazne informacije o rasire-
nosti pojedinih bolesti, njihovim uzrocima i po-

> Cilj 3.2 je smanjiti smrtnost djece na barem 2,5 % u svim

zemljama do 2030. To znadi da bi vise od 97,5 % novorodencadi
prezivjelo do pete godine Zivota bez obzira na to gdje su rodeni.
hetps://sdgs.un.org/2030agenda
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7.4 per thousand (7.1 for girls and 7.7 for boys),
while at the end of the period it lowered to 4.0 per
thousand (3.7 for girls and 4.2 for boys) (Fig. 6.)
The IMR in Croatia is still approximately 21,0%
higher than the EU-27 average (3.3). Most of the
infant deaths occur in the early neonatal period
(between 0 and 7 days after the birth), and after
that period the survival rate increases. Similarly,
Croatia has a particularly high survival rate of
children under five (99.5%), which means that
the UN’s Sustainable Development Goal 3.2° has
already been reached.

Cause-specific mortality

International Classification of Diseases (ICD)
is used globally and provides important informa-
tion on the extent, causes and consequences of
human disease and death worldwide. Standard-
ized categories and data collection of ICD ena-
ble large scale research, and provide the basis for

comparable statistics on causes of mortality and

> Goal 3.2 is to reduce the child mortality rate to at least as
low as 2.5% in all countries by 2030. This would mean that
more than 97.5% of all newborns would survive the first five
years of their life no matter where they are born. https://sdgs.
un.org/2030agenda
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sljedicama te smrtnosti. Standardizirane kategorije
i prikupljanje podataka za MKB omoguéuju op-
sezna istrazivanja i ¢ine osnovu za izradu kompa-
rativnih analiza o uzrocima mortaliteta i morbidi-
teta medu razli¢itim podruéjima tijekom vremena.
S obzirom na razdoblje koje se analizira u ovom
radu, koristena je deseta revidirana verzija MKB-a
(tj. MKB-10). Za analizu mortaliteta prema uzro-
cima smrti u ovom su radu odabrane tri godine
(pocetak, sredina i kraj analiziranog razdoblja) te je
provedena usporedna analiza podataka.

Kao i u drugim industrijaliziranim drzavama,
tako i u Hrvatskoj, ve¢ desetlje¢ima najznacajniji
uzrok smrti su nezarazne bolesti, ponajprije kar-
diovaskularne bolesti i novotvorine (neoplazme).
Glavni uzrok smrti tijekom analiziranog razdoblja
bile su bolesti cirkulacijskog sustava, ali mortalitet
na 100 000 stanovnika se smanjio u ukupnoj po-
pulaciji i kod oba spola, posebice kod muskaraca
(Tab. 1.). Stopa mortaliteta od bolesti cirkulacij-
skog sustava bila je visa kod Zena nego kod muska-

raca. Drugi najznacajniji uzrok smrti bile su novo-

morbidity between places and over time. Con-
sidering the period analysed in this paper, we
used the tenth revision of ICD (i.e., ICD-10).
For analysing the mortality by causes we selected
three years (beginning, middle and end of the
analysed period) and compared the data.

As it has been the case in other industrialized
countries for decades, most of the deaths in Cro-
atia have been attributed to non-communicable
diseases, primarily cardiovascular diseases and
neoplasms. The main cause of death throughout
the analysed period were the diseases of the cir-
culatory system, but the mortality per 100,000
inhabitants decreased in total population and for
both sexes, particularly for men (Table 1). Mor-
tality rate for the diseases of the circulatory sys-
tem was much higher for women than for men.
The second most important cause of death were
neoplasms, and the mortality rate for neoplasms
increased in the twenty-year period. The largest
increase in mortality rate was recorded for the

third most important cause of death — endocrine,

Tasrica 1. Umrli prema skupinama uzroka smrinosti u Hrvatskoj u odabranim godinama
TABLE 1 Mortality by causes of death in Croatia in selected years

Uzrok smrti/ Cause of

Mortalitet (na 100 000 stanovnika)/
Mortality (per 100,000 inhabitants)

Endocrine, nutritional and
metabolic diseases

death Ukupno / Total Muskarci / Men Zene | Women
2000. | 2010. | 2020. | 2000. | 2010. | 2020. | 2000. | 2010. | 2020.

Novotvorine/ 268 | 310 | 334 | 325 | 369 | 394 | 214 | 255 | 277

Neoplasms

Bolesti cirkulacijskog

sustava / Diseases of the 610 580 564 558 513 494 657 643 630

circulatory system

Bolesti respiratornog

sustava / Diseases of the 47 44 55 56 56 65 38 34 45

respiratory system

Endokrine bolesti, bolesti

prehrane i metabolizma / 21 33 117 19 30 100 2 35 134

Bolesti probavnog sustava

/

Diseases of the digestive 57 56 49 73 70 60 42 43 39
system

COVID-19 0 0 111 0 0 132 0 0 91
Ostale bolesti/ Orher 144 | 156 | 179 | 179 | 167 | 183 | 115 | 145 | 175
diseases

Ukupno | Total 1,147 1,179 1,409 1,210 1,205 1,428 1088 1,155 1,391

Izvor/Source: Hrvatski zdravstveno-statisticki ljetopis za 2000.; Izvjesce o umrlim osobama u Hrvatskoj u 2010. godini; Izvjesée o umrlim

osobama u Hrvatskoj u 2020. godini, accessed: 20" May 2022.
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tvorine te se u dvadesetogodi$njem razdoblju stopa
mortaliteta od novotvorina povecala. Najznacajniji
porast stope mortaliteta zabiljezen je za tre¢i naj-
znacajniji uzrok smrti — endokrine bolesti, bole-
sti prehrane i metabolizma. Stopa mortaliteta od
COVID-19 (peti najznacajniji uzrok smrti 2020.
godine) bila je znacajno visa kod muskaraca nego
kod zena.

Godine 2000. bolesti cirkulacijskog sustava bile
su uzrok smrti kod 53,1 % umrlih, ali se u idu-
¢im razdobljima taj udio smanjio na 40 % (SL
7.). Udio umrlih od novotvorina poveéavao se do
2015. godine te je ostao drugi najznacajniji uzrok
smrti s udjelom izmedu 23,2 % i 26,4 %. Smrtnost
od ostalih skupina uzroka bila je zna¢ajno manja i
uvijek ispod 10 %. medutim, treba naglasiti da se
u razmjerno kratkom razdoblju smrtnost uzroko-

nutritional and metabolic diseases. The mortali-
ty rate for COVID-19, which was the fifth most
important cause of death in 2020, was notably
higher for men than for women.

In 2000, the diseases of the circulatory system
accounted for 53.1% of all deaths, but in the fol-
lowing periods that share lowered to 40.0% (Fig.
7). The share of deaths caused by neoplasms re-
corded an increase until 2015, and remained the
second most important cause of death with the
share between 23.2% and 26.4%. The share of
deaths caused by other groups of diseases was
much lower and continuously below 10.0%, but
it should be emphasized that in a relatively short
period of time, deaths caused by endocrine, nu-
tritional and metabolic diseases increased from
3.1% to 8.3%. In 2020, during the coronavi-
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Endokrine bolesti, bolesti prehrane
metabolizma / Endocrine, nutritional
and metabolic diseases
Bolesti probavnog sustava /
Diseases of the digestive system
Ostale bolesti / Other diseases
COVID-19

Svika 7. Umrli prema skupini uzroka u Hrvatskoj u odabranim godinama
F1cure 7 Mortality by causes of death in Croatia in selected years

Izvor/Source: Hrvatski zdravstveno-statisticki lietopis za 2000. godinu, https://www.hzjz.hr/, Hrvatski zdravstveno-statisticki ljetopis za 2005.
godinu, https://www.hzjz.hr/, Izvjes¢e o umrlim osobama u Hrvatskoj u 2010. godini, https://www.hzjz.hr/, Izviesée o umrlim osobama u Hrvatskoj
u 2015. godini, https://www.hzjz.hr/, Izvjes¢e o umrlim osobama u Hrvatskoj u 2020. godini, https://www.hzjz.h/, accessed: 20 May 2022
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vana endokrinim bolestima, bolestima prehrane i
metabolizma povecala s 3,1 % na 8,3 %. U 2020.
godini tijekom pandemije koronavirusa ¢ak 7,9 %
umrlih umrlo je od posljedica bolesti COVID-19.

Analiza mortaliteta prema uzrocima smrti upu-
tila je na dva prevladavajuca trenda — smanjenje
smrtnosti od kardiovaskularnih bolesti i povec¢anje
smrtnosti od novotvorina te endokrinih bolesti,
bolesti prehrane i metabolizma. Smanjenje smrt-
nosti od kardiovaskularnih bolesti u razvijenim
zemljama moze se pripisati poboljsanim Zzivotnim
navikama i razli¢itim dostignuéima u medicini
(FErALDI, ZaARULLI, 2022.), poput preventivnih
sistematskih pregleda, poboljsane dijagnostike,
vaskularnih oboljenja. Istodobno, stopa smrtnosti
od novotvorina se povecala, ali ukupan broj umr-
lih od karcinoma i njihov udio u ukupnom bro-
ju umrlih malo se smanjio na kraju analiziranog
razdoblja, $to je rezultat uvodenja programa pre-
ventivnih pregleda i probira, ranog otkrivanja bo-
lesti te sve u¢inkovitijeg lije¢enja. U posljednja dva
desetlje¢a Ministarstvo zdravstva uvelo je nekoliko
preventivnih programa vezanih uz rano otkrivanje
karcinoma (pluca, dojki, cerviksa te kolorektalnog
karcinoma). Bez obzira na to, 2019. godine stopa
smrtnosti od karcinoma u Hrvatskoj bila je medu
najvi§ima u Europskoj uniji (OECD/European
Union, 2022.).

Stopa mortaliteta od endokrinih bolesti, bolesti
prehrane i metabolizma zabiljeZila je znacajan po-
rast u Hrvatskoj, a bolest koja je najvise pridonijela
tom porastu bio je dijabetes (diabetes mellitus). Di-
jabetes je jedan od najvecih izazova javnog zdrav-
stva u svijetu u 21. stolje¢u i neko¢ nije bio prepo-
znat kao globalna zdravstvena prijetnja (ZIMMET 1
DR, 2001.).

Ako se detaljnije analiziraju vodedi pojedinacni
uzroci smrtnosti, dolazi se do zakljucka kako su na
pocetku i na kraju analiziranog razdoblja ishemij-
ska bolest srca i cerebrovaskularne bolesti bili dva
glavna uzroka smrti, ali njihov se udio u ukupnom
broju umrlih smanjio, dok se povec¢ao broj umrlih
od drugih bolesti — posebice od dijabetesa, hiper-
tenzivnih bolesti i ateroskleroze (Tab. 2.). S druge
strane, upala pluca (pneumonija), kroni¢ne bolesti
jetara i ciroza jetara te zlo¢udna novotvorina Ze-

ludca koje su bile medu deset glavnih uzroka smrti

rus pandemic, deaths caused by COVID-19 ac-
counted for 7.9% of all deaths.

The analysis of the cause-specific mortality in-
dicates two dominant trends — reduction in car-
diovascular mortality and increase of mortality
caused by neoplasms, and endocrine, nutritional
and metabolic diseases. Decline in cardiovas-
cular mortality in developed countries may be
attributed to improved lifestyle habits and dif-
ferent medical advancements (FERALDI, ZARUL-
L1, 2022), such as preventive health check-ups,
improved diagnostics, medication, and advances
in cardiovascular medical technology. Simul-
taneously, the mortality rate for neoplasms in-
creased, but the total number of cancer deaths
and their share in total deaths recorded a slight
decrease at the end of the analysed period, which
may be attributed to screening programs, early
detection, and improved treatment. In the last
two decades, Croatian Ministry of Health has in-
troduced several prevention programs related to
early detection of cancers (lung, breast, cervical
and colorectal cancers). Nevertheless, in 2019,
the overall mortality from cancer in Croatia was
among the highest in the EU-27 (OECD/Euro-
pean Union, 2022).

Mortality rate for endocrine, nutritional and
metabolic diseases recorded a particularly high
increase in Croatia, and the disease that contrib-
uted to the increase the most was diabetes melli-
tus. Diabetes mellitus has been recognized as one
of the most important public health challenges
of the 21st century worldwide, and it used to be
underrated as a global health threat (ZiMMET ET
AL., 2001).

If we investigate the causes of death further
and in more detail, and analyse the leading caus-
es of death, we can conclude that both at the
beginning and at the end of the analysed period
ischemic heart diseases and cerebrovascular dis-
eases were the two leading causes of death, but
their share in total deaths decreased, while some
other diseases came to prominence — diabetes
mellitus, hypertensive diseases and atherosclero-
sis, in particular (Tab. 2). On the other hand,
causes of death such as pneumonia, chronic liver
diseases and cirrhosis, and malignant neoplasm

of stomach, which were among the top ten lead-
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2004. godine, zabiljezili su smanjenje smrtnosti i
nisu bili medu deset glavnih uzroka smrti 2020.
godine. U analiziranom razdoblju incidencija tu-
berkuloze se smanjila, a medicinski napredak u ra-
nom otkrivanju i lije¢enju navedenih bolesti zasi-

TaBLiCA 2. Deset vodecih uzroka smrtnosti u Hrvatskoj 2004 i 2020 godine

TABLE 2 Ten leading cuases of death in Croatia in 2004 and 2020

ing causes of death in 2004, recorded a decrease
in mortality and were not among the ten leading
causes of death in 2020. In the analysed peri-
od the incidence of tuberculosis decreased, and
medical advances in early detecting and treat-

2004 2020
Rang Rang Ukupan Ukupan
2020/ 2004/ Sufra/ Dijagnoza/ broj/ o broj/ o
2020 2004 Code Diagnosis Total ° Total ?
rank rank number number
1 ] 120125 Ishemijske bolest% srca | Ischemic 9.173 18.4 7,589 13.3
heart diseases
5 ) 160-169 Cerebrovaskularne blolestl | Cerebro- 7,962 16.0 4,950 8.7
vascular diseases
3 9 E10-E14 Dijabetes / 973 20 | 4697 | 82
Diabetes mellitus
4 i 10.115 Hipertenzivne b.olesti | Hypertensive i i 4,487 79
diseases
5 - U071-U072 COVID-19 - - 4,478 7.9
Zlo¢udne novotvorine dusnika,
6 4 C33-C34 | bronha i pluéa / Malignant neoplasm 2,635 5.3 2,819 4.9
of trachea, bronchus and lung
Zlo¢udne novotvorine debelog crije-
va, rektosigmoidnog prijelaza, anusa i
7 5 C18-C21 | analnog kanala / Malignant neoplasm 1,564 3.1 2,079 3.6
of colon, rectosigmoid junction, rectum,
anus and anal canal
Kroni¢ne bolesti donjega di$nog
8 8 J40-147 sustava (e.mﬁzem, br(.)nhms, ’(.lStma) 1,185 24 1,696 3.0
| Chronic lower respiratory diseases
(emphysema, bronchitis, asthma)
9 - 170 Ateroskleroza / Atherosclerosis - - 1,569 2.8
10 3 150 Insuficijencija stca / Heart failure 2,956 5.9 865 1.5
Uku-
pno 10
vode¢ih
uzroka 30,172 | 60.6 | 35229 | 61.8
smrti /
Total 10
leading
causes
Ukupan
broj
umrlih 49,756 57,023
[ Total
deaths

Izvor/Source: Izvjesée o umrlim osobama u Hrvatskoj u 2004. godini, https://digarhiv.gov.hr/arhiva/245/4872/www.hzjz.hr/publikacije/
umrli2004.pdf, accessed: 14th June 2022; Izvjesée o umrlim osobama u Hrvatskoj u 2020. godini, https://www.hzjz.hr/wp-content/
uploads/2021/10/Bilten_Umrli-_2020.pdf, accessed: 14" June 2022
‘Osim navedenih uzroka smrti, medu deset najznacajnijih uzroka smrti 2004. godine takoder su bili upala pluca (1 504 umrlih), kroni¢ne
bolesti jetara i ciroza jetara (1 253 umrlih) i zlo¢udne novotvorine Zeludca (967 umrlih) / Besides the above-mentioned causes of death,
the ten leading causes in 2004 also included pneumonia (1,504 deaths), chronic liver diseases and cirrhosis (1,253 deaths) and malignant
neoplasms of stomach (967 deaths)
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gurno su pridonijeli smanjenju smrtnosti od njih.
Osim toga, doslo je do promjena u ispunjavanju
smrtovnica, utvrdivanju uzroka smrti i promjena u
kori$tenju Sifri uzroka smrti $to je takoder zasigur-
no pridonijelo smanjenju broja umrlih od insufici-
jencije srca (Ivanusa, Kravy, 2014.).

Uocavaju se odredene razlike u glavnim uzro-
cima smrti kod muskaraca i zena. Godine 2004.
ishemijske bolesti srca i cerebrovaskularne bolesti
bile su dva vodecéa uzroka smrti kod oba spola, a
nakon njih vodeéi uzroci smrti bili su zlo¢udna
novotvorina dusnika, bronha i pluca, insuficijen-
cija srca i kroni¢ne bolesti jetara i ciroza jetara kod
muskaraca, odnosno insuficijencija srca, zlo¢udna
novotvorina dojke i upala plu¢a kod zena. S dru-
ge strane, 2020. godine vodeéi uzroci smrtno-
sti kod muskaraca bili su ishemijske bolesti srca,
COVID-19, cerebrovaskularne bolesti, dijabetes
te zlo¢udna novotvorina dusnika, bronha i pluéa.
Ishemijske bolesti srca bile su vodedi uzrok smrti
i kod Zena, a slijedile su ih hipertenzivne bolesti,
cerebrovaskularne bolesti, dijabetes i COVID-19.

Promjene u mortalitetu prema uzroku smrti
mogu se razmatrati s aspekta teorije epidemiolos-
ke tranzicije. Vedina razvijenih zemalja trenutaéno
se nalazi u Cetvrtoj fazi epidemioloske tranzicije
(razdoblje odgodenih degenerativnih bolesti), koju
karakterizira znacajan napredak u medicinskoj
tehnologiji i programima zdravstvene zastite. Po-
sljedi¢no, doslo je do smanjenja mortaliteta u mla-
doj dobi, sve veéeg umiranja u kasnijoj Zivotnoj
dobi i povecanja stope prezivljavanja u starijoj dobi
(WILMOTH I DR., 2000.). Takoder, u ovoj fazi dege-
nerativne bolesti ili ,bolesti povezane sa Zivotnim
stilom® (posebice bolesti cirkulacijskog sustava i
novotvorine) postaju glavni uzroci smrti (KLENK
I DR., 2016.).

Trendovi vezani uz specifi¢ni mortalitet prema
uzroku smrti u Hrvatskoj dosta su sli¢ni onima u
EU-27. Prije pandemije COVID-19, to¢nije 2019.
godine, dvije najznacajnije skupine uzroka smrti i
u EU-27 i u Hrvatskoj bile su bolesti cirkulacij-
skog sustava (35 % svih smrti u EU-27) i novo-
tvorine (26 % svih smrti u EU-27). Godine 2020.
COVID-19 bio je uzrok smrti u 8 % slucajeva i
u Europskoj uniji i u Hrvatskoj. Ako se usporede
pojedina¢ni uzroci smrti u Hrvatskoj i Europskoj
uniji, dolazi se do zakljucka da su ishemijske bolesti

ing the above-mentioned diseases certainly also
contributed to the mortality decrease. Addition-
ally, the changes in how the death certificate is
completed, in determining the cause of death
and changes in the use of cause of death codes
contributed to lower number of deaths being at-
tributed to heart failure (Ivanu$a, Kravry, 2014).
There are certain differences in the leading
causes of death in men and women. In 2004,
ischemic heart diseases and cerebrovascular dis-
eases were the two leading causes of deaths in
both sexes, followed by malignant neoplasm of
trachea, bronchus and lung, heart failure, and
chronic liver diseases and cirrhosis in men, and
heart failure, malignant neoplasm of breast, and
pneumonia in women. On the other hand, in
2020, the leading causes of death in men were
ischemic heart diseases, COVID-19, cerebro-
vascular diseases, diabetes mellitus and malig-
nant neoplasm of trachea, bronchus and lung.
Ischemic heart diseases were also the leading
cause of death in women, but it was followed by
hypertensive diseases, cerebrovascular diseases,
diabetes mellitus and COVID-19.
Cause-specific mortality changes should be
discussed from the viewpoint of the model of
Most
countries are currently at the fourth stage of

epidemiological transition. developed
epidemiologic transition (the age of delayed
degenerative diseases), which is characterized
by notable advances in medical technology and
health care programs. This resulted in decreased
mortality in younger ages, delayed age at death,
and improved survival at increasingly older ages
(WILMOTH ET AL., 2000). Moreover, in this stage
degenerative diseases or “lifestyle illnesses” (par-
ticularly diseases of the circulatory system or ne-
oplasms) emerge as the leading causes of death
(KLENK ET AL., 2016).

Trends in cause-specific mortality in Croatia
are similar to those in the EU-27. Before the
COVID-19 pandemic, in 2019, the two main
broad causes of mortality in the EU-27 were
circulatory diseases (35% of all deaths) and ne-
oplasms (26% of all deaths), as it was the case
in Croatia, too. In 2020, COVID-19 accounted
for 8% both in the EU-27 and in Croatia. If we
compare the individual causes of death in Cro-
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srca i cerebrovaskularne bolesti najucestaliji uzrok
smrti medu bolestima cirkulacijskog sustava. Sto se
ti¢e novotvorina, i u Hrvatskoj i u Europskoj uni-
ji karcinom pluca bio je naj¢e$¢i uzrok smrtnosti.
Medutim, u EU-27 karcinom pluca bio je glavni
uzrok smrti od novotvorina kod muskaraca, nakon
ega je slijedio kolorektalni karcinom, dok je kod
zena naj¢es¢i uzrok smrti bio karcinom dojke, a
potom karcinom plu¢a (OECD/European Union,
2022.). U Hrvatskoj je kod oba spola karcinom
pluca bio najc¢eséi uzrok smrtnosti medu novotvo-
rinama, a potom kolorektalni karcinom. Godine
2019. u Hrvatskoj su rizi¢ni faktori povezani sa zi-
votnim navikama (poput nezdravih prehrambenih
navika, pusenja cigareta, konzumacije alkohola i
nedovoljne fizicke aktivnosti) bili odgovorni za 44
% svih smrti (OECD, 2021.).

Mortalitet od COVID-19

Prvi slu¢aj zaraze virusom SARS-CoV-2 (korona-
virus) zabiljezen je 25. veljace 2020. i do 31. pro-
sinca 2021. ukupno je zabiljezeno 715 245 sluca-
jeva zaraze virusom te 12 538 umrlih. Pandemija je
imala znacajan utjecaj na dru$tveno-gospodarske i
demografske procese, ali najocitiji utjecaj bio je na
mortalitet, posebice tijekom drugog i etvrtog vala
epidemije (studeni i prosinac 2020. i 2021. godine).

Utjecaj COVID-19 na mortalitet najbolje se
oc¢ituje analizom viska umrlih. Ako se usporedi
mjese¢ni broj umrlih osoba 2020. i 2021. godi-
ne s prosje¢nim mjese¢nim brojem umrlih u ce-
tverogodisnjem razdoblju prije pandemije (2016.
—2019.), moze se primijetiti povecani mortalitet,
posebice u studenom i prosincu (Sl 8.). Godine
2020. broj umrlih bio je 27,3 % visi u studenome i
74,3 % u prosincu. U istim mjesecima 2021. godi-
ne visak umrlih iznosio je 48,4 % i 72,3 %. Ako se
u obzir uzme ukupan broj umrlih na godi$njoj ra-
zini u prve dvije pandemijske godine, vidljivo je da
je 2020. godine broj umrlih bio 8,9 % veéi od pro-
sjeka za razdoblje 2016. — 2019. godine, a 2021.
godine 19,7 %. Ako se usporedi visak smrtnosti
u Hrvatskoj s prosjekom EU-27, dolazi se do za-
kljucka da je vi$ak smrtnosti u Hrvatskoj bio manji
tijekom prvog vala pandemije, $to se moze poveza-
ti sa strogim mjerama tijekom lockdowna, koje su

usporile Sirenje zaraze. Medutim, tijekom iducih
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atia and the EU-27, it is evident that ischemic
heart diseases and cerebrovascular diseases were
the most common causes of mortality consid-
ering circulatory diseases. As for cancer, both
in Croatia and the EU-27 lung cancer was the
leading cause of cancer mortality. However, in
the EU-27 lung cancer was the main cause of
cancer death in men followed by colorectal can-
cer, while breast cancer was the leading cause of
cancer death in women followed by lung cancer
(OECD/European Union, 2022).
lung cancer was the leading cause of cancer mor-

In Croatia,

tality followed by colorectal cancer in both men
and women. In 2019, in Croatia, behaviour-
al risk factors, such as dietary factors, tobacco
smoking, alcohol consumption and low physical
activity, were responsible for 44.0% of all deaths
(OECD, 2021).

COVID-19 mortality

The first case of SARS-Cov-2 (coronavirus)
infection in Croatia was reported on 25th Feb-
ruary 2020, and until the 31st December 2021,
as many as 715,245 confirmed cases and 12,538
deaths were reported. The pandemic had a great
impact on different socio-economic and demo-
graphic processes, but the most evident one was
on the mortality, particularly during the second
and fourth waves of the epidemic (November
and December 2020 and 2021, respectively).

The influence of COVID-19 deaths on mor-
tality can be analysed through excess mortality.
If we compare the number of deaths by month
in 2020 and 2021 with the monthly averages for
the four-year pre-pandemic period (2016-2019),
we can observe the increased mortality, particu-
larly in November and December (Fig. 8). In
2020, the number of recorded deaths was 27.3%
higher in November and 74.3% in December.
In the same period in 2021, the excess deaths
were 48.4% and 72.3%, respectively. If we take
into account the total number of deaths during
the pandemic years, it is evident that in 2020,
the annual number of deaths was 8.9% higher
than the average for 2016-2019 period, and in
2021, it was 19.7% higher. If we compare the
excess deaths in Croatia with the EU-27, we can
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SvLIKA 8. Visak smrtnosti u Hrvatskoj i u EU-27 po mjesecima 2020 i 2021 godine — umrli od svib uzroka smrinosti u

usporedbi s razdobljem 20162019 godine

FiGURE 8 Excess mortality in Croatia and EU-27 by months in 2020 and 2021 — deaths from all causes compared fo

2016-2019 period

Izvor/Source: Prirodno kretanje stanovnistva, DrZavni zavod za statistiku, https://podaci.dzs.hr/hr/podaci/stanovnistvo/prirodno-kretanje-
stanovnistva/, accessed: 24 April 2022; Eurostat, https://ec.europa.cu/eurostat/databrowser/view/DEMO_MEXRT __custom_5200607/

default/table, accessed: 24 April 2022

valova visak umrlih u Hrvatskoj bio je veéi, po-
sebice tijekom studenog i prosinca 2020. i 2021.
godine. Posljedica je to nepravovremeno uvedenih
i manje strogih restrikcijskih mjera u usporedbi s
pocetnim valom pandemije (Crpin 1 DR., 2021).

Ve¢i visak umrlih u Hrvatskoj 2021. godine
moze se takoder povezati s nizom procijepljenos¢u
u Hrvatskoj u usporedbi s EU-27. Naime, prema
studiji koju su proveli Watson i dr. (2022.) cijeplje-
nje protiv COVID-19 spasilo je desetke milijuna
zivota diljem svijeta. Krajem 2021. godine u Hir-
vatskoj je 56,6 % ukupne populacije bilo cijeplje-
no jednom dozom, a 53,7 % s dvije doze, dok je
u EU-27 procijepljenost bila znatno ve¢a — 73 %
cijepljenih jednom dozom i 68,4 % s dvije doze
(ECDC, 2022.).

Iz sluzbenih podataka o umrlima od COVID-19
moze se zakljuciti da je bolest imala razli¢it utjecaj

na mortalitet kod muskaraca i kod Zena te kod razli-

see that the excess deaths in Croatia were lower
during the first wave, which can be attributed to
strict lockdown measures, that slowed down the
spreading of infection. However, during the sub-
sequent waves, the excess mortality in Croatia
was higher, particularly in November—December
period in both 2020 and 2021. That can be at-
tributed to untimely introduced and weaker re-
strictions than at the beginning of the pandemic
(CrpIN ET AL., 2021).

Higher excess mortality in Croatia in 2021
might also be attributed to lower vaccination rate
in Croatia in comparison to the EU-27. Name-
ly, a study conducted by Watson et al. (2022)
revealed that vaccinations against COVID-19
saved tens of millions of lives globally. At the end
0f 2021, in Croatia 56.6% of the population was
vaccinated with one dose and 53.7% with two
doses, while in the EU-27 the vaccination rates
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Svika 9. Umrli od COVID-19 prema spolu i dobnim skupinama od 25. veljace 2020 do 2. sijecnja 2022.
Ficure 9 COVID-19 deaths by age groups from 25 February 2020 to 2 January 2022
Izvor/Source: https://www.koronavirus.hr/uploads/2_1_2022_izvjesce_tjedno_novo_64eealedcf.pdf , accessed: 5 May 2022

¢itih dobnih skupina. Cak 56,3 % umrlih od CO-
VID-19 bili su muskarci. U gotovo svim dobnim
skupinama (osim skupine 20 — 29 i 70 — 79) mor-
talitet muskaraca bio je visi od mortaliteta Zena (SL.
9.), a u dobnim skupinama iznad 80 godina morta-
litet je bio visi kod Zena, jer su Zene i brojnije u tim
skupinama. Visak umrlih u starijim dobnim skupi-
nama utjecao je na smanjenje ocekivanog trajanja
zivota pri rodenju i pogorsanje opéega zdravstvenog
stanja stanovnistva (CIpIN 1 DR., 2021.).

Ocekivano trajanje Zivota pri rodenju

Ocekivano trajanje zivota pri rodenju jos je je-
dan vazan pokazatelj mortaliteta u odredenoj po-
pulaciji i usko je povezan sa Zivotnim standardom
i zdravstvenim uvjetima Zivota. Razlike u zdrav-
stvenom statusu uvjetovane su razlikama u pri-
hodima stanovni$tva pojedinih zemalja te postoji
uska korelacija izmedu oéekivanog trajanja zivota
pri rodenju, razine gospodarskog razvoja i gospo-
darskog rasta u novije vrijeme (Top, CINAROGLU,
2021.). Klju¢ni mehanizam vazan za povecanje
ocekivanog trajanja Zivota je epidemioloska tran-
zicija (OLSHANSKY, Autr, 1986.; OMRAN, 1971.).

Diljem svijeta, pa tako i u Hrvatskoj, Zene u
prosjeku Zive dulje od muskaraca. Istrazivanja ve-

zana uz uzroke kradega Zivotnog vijeka muskara-
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were notably higher — 73.0% and 68.4%, respec-
tively (ECDC, 2022).

The available data indicate that COVID-19
had a different impact on the mortality of men
and women and on particular age groups. As
much as 56.3% of all COVID-19 deaths were
recorded in men. In all the age groups from 20-
29 to 70-79, mortality was higher for men (Fig.
9), and only in the age groups 80+ the mortality
was higher for women, who are simultaneously
more numerable at those ages. Excess mortality
in older age groups lowered the life expectancy
at birth and worsened the general health of the
population (CrpIN ET AL., 2021).

Life expectancy at birth

Life expectancy at birth is another relevant mor-
tality indicator in a population, and it is closely
related to the standard of living and health con-
ditions. Differences in health status are prompted
by income differences across countries, and there
is a strong correlation between life expectancy
at birth and the level of economic development
and recent economic growth (Tor, CINAROGLU,
2021). The key mechanism behind the increase
in human life expectancy is epidemiologic tran-
sition (OLSHANSKY, AuLr, 1986; OMRAN, 1971).
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ca naglasavaju ulogu bioloskih ¢imbenika (npr. Y
kromosom, mitohondrijska DNA i spolni hormo-
ni) (Gruriani, GARAGNANI, Francescui, 2018.;
MaRrais 1 DR, 2018.; RoGERs 1 DR., 2010.), ali i
zivotnih navika i obrazaca ponasanja (npr. mus-
karci ¢e$¢e usvajaju rizicne obrasce ponasanja sto
se ocituje i u njihovu poveéanom mortalitetu)
(GoLpsTEIN, 2011.). Prema Oeppenu i Vaupelu
(2002.), u posljednja dva stolje¢a u brojnim razvi-
jenim zemljama ocekivano trajanje Zivota se vise
nego udvostrucilo — s 30 — 40 godina na otprilike
80 i vise godina.

Povecanje ocekivanog trajanja zivota pri rodenju
u Hrvatskoj koje je zapocelo u 20. stolje¢u nastavilo
se i u 21. stolje¢u. Godine 1950. olekivano trajanje
zivota u Hrvatskoj je bilo dosta nisko (56,0 godina
za muskarce i 60,9 godina za Zene) u usporedbi s
industrijaliziranim zapadnim zemljama, ali u idu-
¢im 15 godina znacajno se povecalo (za otprilike 10
godina) (MrpEN, 2000.). Do kraja 20. st. povecanje
ocekivanog trajanja zivota bilo je sporo i ujednaceno
te se viSe povecalo kod Zena nego kod muskaraca.
U vedini industrijaliziranih zemalja razlika u oéeki-
vanom trajanju zivota medu spolovima povecéavala
se do 1970-ih, a nakon toga se pocela smanjivati
(Gre1l, HorrucHi, 2007.; OKSUZYAN I DR., 2008.;
2009.). S druge strane, u Hrvatskoj je od 1970-ih
nadalje ta razlika bila uglavnom ista.

Od 2001. do 2019. godine ocekivano trajanje
zivota pri rodenju u Hrvatskoj poveéalo se sa 74,6
na 78,4 godine (za 3,8 godina) (SL. 10.). Istodob-
no, ocekivano trajanje zivota kod Zena poveéalo
se za 3,4 godine, a kod muskaraca za 4,4 godine.
Razlika u oc¢ekivanom trajanju zivota izmedu mus-
karaca i zena 2001. godine iznosila je 7,2 godine u
korist zena, a 2019. godine 6,2 godine. Oéekivano
trajanje zivota u Hrvatskoj je jo$ uvijek ispod pro-
siecka EU-2712019. godine je iznosilo 81,3 godine
za ukupno stanovnistvo, odnosno 84,0 godina za
zene i 78,5 godina za muskarce. Ukupno gledano,
izmedu 2002. (prva godina za koju su dostupni
podaci za sve zemlje ¢lanice) i 2019. godine oce-
kivano trajanje Zivota u EU-27 povecalo se za 3,7
godina za ukupno stanovnistvo, 3,1 godinu za zene
i 4,2 godine za muskarce. Takoder, razlika u oce-
kivanom trajanju Zivota izmedu Zena i muskaraca
smanjila se sa 6,6 godina na 5,5 godina. Isti tren-

dovi zabiljezeni su u veéini zemalja ¢lanica.

On average and worldwide, women live longer
than men, and Croatia is no exception. Research
on the causes of the male disadvantage empha-
size the role of both biological factors (e.g. Y
chromosome, mitochondrial DNA and sex hor-
mones) (GIULIANI ET AL., 2018; MARAIS ET AL.
2018; ROGERS ET AL., 2010) and behavioural fac-
tors (e.g. the tendency of men to engage in more
reckless behaviours, which can be observed from
mortality hump for men (GorpsteIN, 2011).
According to Oeppen and Vaupel (2002), in
many developed countries, in the last two centu-
ries, life expectancy at birth has more than dou-
bled — from 30-40 years to approximately 80 or
more years.

The life expectancy at birth increase in Croa-
tia that started in the 20th century, continued in
the 21st century, too. In 1950, life expectancy at
birth in Croatia was very low (56.0 for men and
60.9 for women) in comparison to industrialized
western European countries, but in the following
15 years, life expectancy increased rapidly (by
approximately 10 years) (MRBEN, 2000). By the
end of the 20th century, life expectancy increase
was slow and steady and life expectancy gains
were higher for women than for men. In most in-
dustrialized countries the gap in life expectancy
between the two sexes widened until 1970s, and
after that it started to narrow (GLE1, HorrucHi,
2007; OksuzyAN ET AL., 2008; 2009). On the
other hand, from 1970s onward in Croatia, the
gap in life expectancy remained relatively steady.

From 2001 to 2019, the life expectancy at
birth for total population increased from 74.6
to 78.4 (by 3.8 years) (Fig. 10). Simultaneously,
life expectancy for women increased by 3.4 years,
and for men by 4.4 years. The difference in life
expectancy between men and women in 2001
was 7.2 years and in 2019 it lowered to 6.2 years.
Life expectancy at birth in Croatia is still below
the EU-27 average, which was estimated at 81.3
years for total population in 2019, reaching 84.0
years for women and 78.5 years for men. Over-
all, between 2002 (the first year for which life
expectancy at birth data became available for all
member countries) and 2019, life expectancy at
birth in the EU-27 increased by 3.7 years for
total population, 3.1 years for women and 4.2
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SLIKA 10. Ocekivano trajanje zivota u Hrvatskoj od 2001. do 2020.
F1GURE 10 Life expectancy at birth in Croatia from 2001 to 2020
Izvor/Source: Human Mortality Database, https://www.mortality.org/, accessed: 5 April 2022

Povecanje mortaliteta 2020. godine tijekom pan-
demije koronavirusa imalo je negativan utjecaj na
ocekivano trajanje Zivota u Hrvatskoj — za ukupno
stanovnistvo ocekivano trajanje zivota smanjilo se
za 8,16 mjeseci, za muskarce 8,52 mjeseca, a za
zene 7,20 mjeseci. Isti trend zabiljezen je u vecoj ili
manjoj mjeri i u ostalim ¢lanicama EU-27. Oceki-
vano trajanje zivota 2020. godine u EU-27 proci-
jenjeno je na 80,4 godine za ukupno stanovnistvo
(10,8 mjeseci nize u usporedbi s 2019. godinom),
za zene 83,2 godine (9,6 mjeseci nize nego 2019.
godine), a za muskarce 77,5 godina (godinu dana
nize nego 2019. godine). Visak umrlih zbog CO-
VID-19 tijekom 2021. godine i niZe stope proci-
jepljenosti dodatno su snizili o¢ekivano trajanje zi-
vota pri rodenju u Hrvatskoj — u usporedbi s 2020.
godinom, 2021. godine ocekivano trajanje zivota
za ukupno stanovni$tvo snizilo se za jednu godinu,
dok je u EU-27 snizeno za tek 0,3 godine.

Posljednjih nekoliko desetlje¢a razlike u oceki-
vanom trajanju zivota izmedu spolova su se sma-
njile u vecini zemalja s niskim stopama mortaliteta
(THORSLUND 1 DR., 2013.; Hossin, 2021.). Nave-
deno smanjenje rezultat je vise stope prezivljavanja

muskaraca. Postojeca istrazivanja isticu nekoliko
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years for men. In addition, the difference in life
expectancy between women and men lowered
from 6.6 years to 5.5 years. The same trends were
recorded in most of the EU member countries.

The increased mortality in 2020 during the
coronavirus pandemic had a negative effect on
life expectancy in Croatia — for the total popula-
tion it decreased by 8.16 months, for men 8.52
months and for women 7.20 months. The same
trend was recorded in other EU member states
to a lesser or larger degree. Life expectancy at
birth in the EU-27 was estimated at 80.4 years
in 2020 (10.8 months lower than in 2019),
reaching 83.2 years for women (9.6 months
lower than in 2019) and 77.5 years for men (1
year lower than in 2019). The excess COVID-19
mortality in 2021 and lower vaccination rates
additionally lowered the life expectancy at birth
in Croatia — in comparison to 2020, in 2021,
life expectancy at birth for both sexes decreased
by 1 year, while in the EU-27 it decreased by
0.3 years.

In the last few decades, the gender gap in life
expectancy has narrowed in most low-mortality

countries (THORSLUND ET AL., 2013; Hossin,
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bitnih ¢imbenika koji su utjecali na smanjenje ra-
zlika — povecano sudjelovanje zena na trzistu rada
i sve ve¢e prihvacanje nezdravih navika (npr. pu-
Senje i konzumacija alkohola), promjene drugih
drustvenih ¢imbenika i ¢imbenika povezanih sa
stilom Zivota te medicinski napredak u lije¢enju
smrtonosnih bolesti (HEMSTROM, 2016.; SuND-
BERG I DR., 2018.; Hossin, 2021.).

ZAKLJUCAK

U posljednja dva desetlje¢a u Hrvatskoj su za-
biljezene odredene pozitivne promjene vezane uz
pojedine pokazatelje mortaliteta stanovnistva. Sta-
renje stanovnistva i intenzivna depopulacija rezul-
tirali su povecanjem stopa mortaliteta, posebice na
kraju proucavanog razdoblja, kada je dodatan ne-
gativni utjecaj na mortalitet imala pandemija CO-
VID-19. Medutim, smrtnost se pomaknula u sta-
riju zivotnu dob zbog sve veéeg ulaska baby boom
generacije u staracku dob i zbog sve vecih stopa
prezivljavanja u mladoj i odrasloj dobi. Pozitivni
trendovi takoder su zabiljezeni kod stopa smrtno-
sti dojencadi u prvom analiziranom razdoblju te
kod ocekivanog trajanja Zivota pri rodenju. Una-
to¢ zabiljezenim pozitivnim trendovima, navedeni
pokazatelji su jo$ uvijek ispod prosjeka EU-27. S
druge strane, op¢a stopa mortaliteta neprestano se
povecavala i bila iznad EU-27 prosjeka u ¢itavom
analiziranom razdoblju.

Znacdajne promjene zabiljezene su i kod morta-
liteta prema uzroku smrti. Iako je doslo do sma-
njenja smrtnosti od bolesti cirkulacijskog sustava,
zabiljezeno je ocito povelanje stopa mortaliteta
uzrokovanog novotvorinama te endokrinim bole-
stima, bolestima prehrane i metabolizma, posebice
kod Zena. Pandemija COVID-19 takoder je zna-
¢ajno utjecala na mortalitet u Hrvatskoj — povecao
se godi$nji broj umrlih, zabiljezen je visak umrlih u
usporedbi s prethodnim razdobljem te je smanjeno
ocekivano trajanje Zivota pri rodenju.

Zabiljezena diversifikacija uzroka smrti poveca-
va pritisak na zdravstveni sustav i snazno utjece na
raspodjelu zdravstvenih resursa. Stoga je potrebna
daljnja analiza mortaliteta prema uzroku smrti te
prema dobi i spolu kako bi se utvrdio utjecaj odre-
denih bolesti na potencijalno izgubljene godine zi-

2021). That convergence was caused by more
rapid gain in survival in men. The existing re-
search point out several important factors that
might have propelled the convergence trend —
increased labour force participation of women
and the adoption of health-damaging lifestyles
(e.g. smoking and drinking), changes in other
social and lifestyle factors, and improved medical
treatment of deadly diseases (HEMSTROM, 2016;
SUNDBERG ET AL., 2018; Hossin, 2021).

CONCLUSION

In the last two decades Croatia experienced
some positive changes regarding different mor-
tality indicators. Population ageing and inten-
sive depopulation resulted in increased mortality
rates, particularly at the end of the research peri-
od when they coupled with increased mortality
caused by COVID-19. However, the mortality
shifted to older ages due to the increasing num-
ber of baby boomers entering the older ages and
higher survival rates in young and adult ages. Pos-
itive trends were also recorded in infant mortality
rates in the first analysed period and in life expec-
tancy at birth. Despite the positive trends, those
indicators are still below the EU-27 average. On
the other hand, the crude death rate recorded a
constant increase and was above the EU-27 aver-
age throughout the whole period.

Notable changes were recorded in mortality
trends according to the causes of death. Although
the death rates from the diseases of circulatory
system decreased, there was an evident increase in
death rates caused by neoplasms and endocrine,
nutritional and metabolic diseases, particular-
ly in women. COVID-19 pandemic also had a
significant influence on mortality in Croatia — it
increased the annual number of deaths and ex-
cess mortality, and decreased the life expectancy
at birth.

The observed diversification of the causes of
death increases the pressure on the healthcare sys-
tem and largely affects the distribution of health
resources. Therefore, there is a need to further an-
alyse the changes in mortality by causes of death
by age and sex in order to determine the influence
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vota i na ocekivano trajanje Zivota pri rodenju i u
starijoj dobi. Osim toga, navedeni rezultati trebali
bi ukazati na utjecaj faktora rizika povezanih sa
zivotnim navikama na mortalitet te posluziti kao
osnova za osmisljavanje i provodenje preventivnih
programa usmjerenih na ublaZzavanje najznacajni-

jih izazova javnog zdravstva.

122

of particular diseases on the years of potential life
lost and on the life expectancy at birth and at old-
er ages. Additionally, those results should indicate
the role of behavioural risk factors in mortality
and serve as a basis for designing and implement-
ing preventive programs aimed at reducing the

most important public health challenges.
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