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Abstract

The high prevalence of chronic non-communicable diseases in the morbidity and
mortality of the population in Serbia directly affects the dynamics of life expectancy. The
top two causes of death are circulatory system diseases and tumours. Among the male
population, circulatory diseases accounted for 42.4% to 49.3% of total deaths between
2009 and 2019. For women, the proportion is higher, ranging from 52.6% to 60.5%.
Malignant diseases account for 19.8% to 23.8% of deaths among men and 16.7% to
18.9% among women. Respiratory diseases are the third most common cause of death for
both sexes in most years of the observed period. During the same time frame, life
expectancy increased by about two years, with a slightly more significant rise among
men. Based on the calculated mortality tables by cause of death, the analysis shows that
eliminating the leading causes of death would significantly contribute to an increase in
life expectancy. The greatest positive changes in life expectancy for the period between
2009 and 2019 would occur with the hypothetical elimination of circulatory system
diseases as a cause of death. Initially, in 2009, life expectancy would be about 15 years
longer for women and about 10 years longer for men. Eliminating tumours would
increase life expectancy by approximately 3 years for men and 2.7 years for women. Life
expectancy would also be higher in 2019, though the increase would be somewhat more
modest for both sexes.
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YTUIAJ XPOHUYHUX HE3APA3ZHUX BOJIECTHU
HA Y KUHY )KUBOTA CTAHOBHUIIITBA CPBHUJE
YHEPHOAY UBMEBY 2009. 1 2019. TOAMHE

Arncrpakr

Bucoka 3acTymybeHOCT XpOHHYHHUX He3apa3HUX O0JEeCTH y MOpOMIUTETYy W MOp-
TAJIUTETy CTaHOBHHINTBA y CpOMju AUPEKTHO yTHYE HAa JUHAMHKY Jy>XHHE KHBOTA.
IlpBa nBa paHrMpaHa y3poKa CMPTH Cy OOJECTH CHCTeMa KPBOTOKa M TyMopH. Kox
MYILKOT CTAHOBHHUIITBA 00JIECTH KPBOTOKA YYECTBOBANIC CY Y YKYIHOM OpOjy yMPIIHX
y nepuoxy mmely 2009. u 2019. ronune y pacniony ox 42,4% mo 49,3%. Kox xeHa je
BHUXO0B yJeo Behu, y pacnony ox 52,6% mo 60,5%. Manurae 6onectn umajy ydenthe
on 19,8% no 23,8% koI MyIIKOT CTaHOBHMUIITBA, a KoJ *eHa o 16,7% no 18,9%.
Tpehu Haj3acTyIUBEHHjU y3pOK CMPTH y HaBeICHOM IIEpHOAY M KOJ MyIIKapana U
KOJI J)KeHa y BehnHM ITOCMaTpaHUX FOAMHA jecy OoJieCTH CHCTeMa 3a Aucame. Y UCTOM
HEepHOy OUSKHBAHO TPajarse )KMBOTA ITOPACIIO je 3a OKO JBE TOJMHE, HelITO 3Hayaj-
HUje KOJ MYIIKOT CTaHOBHMIITBA. Ha 0a3m m3padyHaTHX TabiHIa CMPTHOCTH 1O y3-
POKY CMpTH aHAIM3a je MOKasana Ja Ou elMMHUHAIMja Bogehnx y3poka cMpTH 3Ha-
YajHO JOTPHHENA OPAaCcTy OUYEKUBaHE AyKUHE *kHBoTa. Hajsehe mo3uTuBHE poMeHe
y Oy’»KUHH XKUBOTa y cBUM roguHama of 2009. mo 2019. Hactymiwie 6M XHIIOTETHYKOM
CITMMUHAIII)OM OOJIECTH CHCTeMa KPBOTOKA Kao y3poka cMpTH. Y modetHoj 2009. romuHu
JKMBOTHH BEK JKeHa OO O JTy>kH 3a OKO 15 rojmHa, a KoJ MyIikaparna 3a oko 10 roauHa.
EnmmMuHaImjoM TymMopa O4eKHBaHO Tpajarbe )KHBOTA MyIKaparia 6miio 6u Behe 3a oko 3, a
Koz ykeHa 2,7 roguHa. O4eKHBaHO TPajarbe XKUBOTA OH U y Tochen o), 2019. roguau 6rno
Taxobe aysxe, anu Ou mopact Oro HEITo CKPOMHH)H KoA 00a Toa.

Kibyune peun:  XpoHHYHE He3apa3He OOJIECTH, OYEKMBAHO TPAjarbe )KHBOTA, Y3POLH
cmpti, CpOuja, TabIHIe CMPTHOCTH.

INTRODUCTION

Life expectancy is the basic indicator of population mortality. Its
meaning is easy to understand, while the calculation is based on the spe-
cific methodology of demographic tables, in this case life tables. Alt-
hough over time, in accordance with the epidemiological transition and
changes in the age structure, this indicator was further developed by in-
cluding morbidity (healthy life expectancy), its primary meaning re-
mained irreplaceable in all demographic analyses. On the other hand, its
application goes beyond demographic research because it is an integral
part of other indicators, such as the Human Development Index. It is an
indicator of economic and social development, that is, the overall pro-
gress of all dimensions of human development within a country.

The current values of life expectancy in the world vary by about
thirty years between the lowest and highest values. The lowest life expec-
tancy of around 55 years is recorded mainly in some African countries,
where the causes of death characteristic of the first and second phase of
the epidemiological transition still prevail (Radivojevi¢ and Marinkovié
2019). The most developed countries have the highest values of life ex-
pectancy, at around 86 years. On average, women live about 5 years
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longer than men worldwide. The difference is explained by the influence
of biological (genetics, hormones) and non-biological factors (behaviour,
socioeconomic factors, as well as environmental and cultural factors)
(Nathanson, 1984). At lower levels of life expectancy, the gender gap is
narrower, with disparities in mortality largely driven by biological factors
rather than behavioural differences. In 2019, life expectancy in Serbia
was 76 years, ten years less than the highest achieved values in the world.
Women lived about 5 years longer than men that year, with life expectan-
cies of 78.6 and 73.3 years, respectively.

In the study of the mortality in Serbia, special attention was paid
to the analysis of life expectancy (Radivojevi¢, 2006; Radivojevi¢ and
Marinkovi¢, 2016, 2017, 2019). Long-term trends were observed, and pe-
riods of faster growth and periods of stagnation in life expectancy, differ-
ences by gender, possibilities for further growth, the influence of the
cause of death on its dynamics, and other things were identified.

This paper examines life expectancy in Serbia between 2009 and
2019, focusing on how major causes of death, particularly chronic non-
communicable diseases and circulatory system disorders, have influenced
changes in life expectancy. Despite the relatively short observation peri-
od, the analysis aims to identify the key factors affecting life expectancy
dynamics during this time. The central hypothesis is that chronic diseases,
especially those affecting the circulatory system, have significantly im-
pacted both the level and trends in life expectancy in Serbia. Data origi-
nating after 2020 is excluded due to the unique health impacts of the
coronavirus pandemic. Although the leading causes of death remained the
same as in the decade preceding the pandemic (diseases of the circulatory
system and tumours), the third most common are diseases and conditions
that can be linked to COVID-19 (Marinkovi¢ and Galjak, 2021).

METHODOLOGY

Life expectancy shows the average number of years that a person
of a certain age lives under the assumption of age-specific mortality from
the year of observation. The most commonly used is life expectancy at
birth, i.e. at 0 years. This indicator is actually one of the functions in life
tables which, as a methodological approach, are based on a posteriori
(empirical) probabilities.

For the purposes of this paper, life tables were prepared according
to the cause of death!. They give a hypothetical answer about mortality, if

! The Statistical Office of the Republic of Serbia annually publishes Abridged Life
Tables, based on age-specific mortality. Probability of death, as the first function in
the table, is obtained by converting the death rate into the corresponding probability
of death by age;
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one cause (or causes) is eliminated. Hence, the increase in life expectancy
after the elimination of a certain cause of death shows the influence of
that cause at its height. There are numerous methods for constructing
cause-eliminated life tables (Namboodiri and Suchindran, 1987). In this
paper, the usual (classical) life tables were created first, followed by life
tables with the elimination of certain causes of death. In both cases, it is a
matter of calculating approximate tables based on the exponential
relationship between rates and probabilities of dying (Fergani, N. 1971).
Life tables were calculated for all years within the observed period,
starting with 2009 and ending with 2019. These are abridged life tables
with five-year age groups.

The method for creating life tables starts with transforming the
specific death rates by age groups into the corresponding probabilities of
dying using the following formula®:

g =1-e
Where ,q. is the probability of dying for the age interval (x+n);
«my 1s the specific death rate for the age interval (x+n); and
n is the size of the interval.

All other functions in the life tables were calculated by the usual
methodological procedure. Life tables calculated in this way include the
influence of all causes of death on the functions in the tables, including
life expectancy.

The calculation of cause-deleted life tables in which a certain cause
of death (Rq) is eliminated is based on the modified mortality rate (m*),
which is calculated for the age group (x+n) as follows: m* = ;my - nMxq.
The further procedure of transformation into the probability of dying, and
then the calculation of other functions is the same as with classic tables.

Among other methodological procedures, the method of decom-
posing the difference in life expectancy between men and women was
used. This method made it possible to separate the direct and indirect ef-
fects of sex-specific mortality on the difference in life expectancy (Ar-
riaga, 1984).

—n*
ne,m,

RESULTS AND DISCUSSION
Causes of Death in the Period between 2009 and 2019

The model of the causes of death in Serbia is similar as in the de-
veloped countries of the world, and is in accordance with the stage of
demographic and epidemiological transition in which the population of

2An exponential function for the conversion of death rate to probability of death by
age was used by Reed and Merrell (1939). They are used in our official statistics for
calculating abridged approximate life tables;
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Serbia finds itself. The high prevalence of so-called chronic non-
communicable diseases is associated with changes in the age structure.
The population of Serbia is among the oldest populations in Europe, with
characteristics of a stage of deep demographic age (Penev, 2015).

The two leading causes of death of the population in Serbia in the
observed period are diseases of the circulatory system and malignant dis-
eases (Table 1). These are chronic non-communicable diseases whose
etiology is mainly related to the modern way of life and lifestyle (in terms
of nutrition, physical inactivity, bad habits), although the etiology of cer-
tain diseases from this group often remains unknown (Radivojevi¢ and
Marinkovi¢, 2017). However, one of the most frequently cited immediate
risks is hypertension and its impact on the development of cardiovascular
and cerebrovascular diseases, as well as complications in other diseases.
Research on the population of Serbia shows that the presence of hyper-
tension is increasing, and in 2013 it was registered in a third of the adult
population (IOPHOS - Batut, 2014). Other factors that are responsible for
the appearance of tumours and other diseases include the heavy use of
cigarettes and alcohol. Tobacco is certainly one of the most prevalent,
with an increasing trend in recent years. The harmfulness of smoking for
the onset of many diseases, especially for some of them, has been proven
in many studies. According to the EHIS? survey from 2019, the preva-
lence of smoking tobacco products among those aged 15 and over was
31.9%, which is above the average of EU countries. It is estimated that as
much as a quarter of all deaths of men are related to smoking. Otherwise,
the trend of mortality, which is primarily a consequence of smoking, has
been increasing in the last two decades (Marinkovi¢, 2017). Obesity as a
result of bad eating habits is also a big problem. Every second person in
2013 was overweight (54.4%). In connection with this, there is also the
issue of physical inactivity, which is considered to be one of the leading
risk factors for overall mortality.

In the male population, diseases of the circulatory system partici-
pated in the total number of deaths in the period between 2009 and 2019
in the range from 42.4% to 49.3%. Among women, their share is higher,
ranging from 52.6% to 60.5%. Malignant diseases have a share of 19.8%
to 23.8% in the male population, and a share ranging from 16.7% to
18.9% in the female population. The third most common cause of death
in both men and women in most of the observed years are diseases of the
respiratory system.

3 https://www.stat.gov.rs/sr-latn/istrazivanja/ehis/
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Table 1. Share of deaths by cause of death4 in the total number of deaths
in the male (M) and female (F) population of Serbia 2009-2020

Year Sex (A00- (CO0- (E00- (FOO- (GOO- (100- (JOO- (KOO- (NOO- (ROO- (S00- (UOO- Other
B99) D48) E90) F99) G99) 199) J99) K93) N99) R99) T98) USY) cause

07 189 35 16 29 563 46 27 21 41 16 -

08 198 26 12 21 424 65 28 20 49 32 110 07

06 167 34 15 29 526 49 22 18 44 13 66 1.1
Source: SORS

2020

2009 M 05 233 25 10 14 491 49 39 23 52 52 - 0.7
F 03 178 36 09 13 605 31 31 17 49 20 - 0.8
2010 M 05 238 27 12 15 493 47 41 22 45 47 - 0.8
F 04 180 37 11 14 602 32 32 18 43 18 - 0.9
2011 M 05 237 26 10 14 488 58 38 23 46 47 - 0.8
F 04 179 37 12 15 591 39 30 20 45 18 - 1.0
2012 M 05 238 25 1.1 1.7 488 57 36 22 46 47 - 0.8
F 04 185 35 12 1.7 588 40 30 19 44 17 - 0.9
2013 M 06 243 26 12 1.7 481 55 38 22 46 46 - 0.8
F 05 187 32 13 19 584 41 30 19 43 17 - 1.0
2014 M 06 243 22 12 16 484 56 38 23 49 43 - 0.8
F 05 188 30 14 19 583 44 28 18 45 16 - 1.0
2015 M 06 242 27 13 19 473 62 36 23 49 42 - 0.8
F 05 179 34 16 22 576 45 29 22 46 17 - 0.9
2016 M 06 246 28 13 20 469 57 36 23 52 41 - 0.9
F 05 190 38 16 26 565 39 28 22 47 15 - 0.9
2017 M 06 238 31 14 23 471 59 34 24 51 41 - 0.8
F 05 185 39 15 30 564 45 27 20 45 16 - 0.9
2018 M 07 244 29 12 23 474 58 35 25 45 40 - 0.8
F 06 191 36 16 31 562 45 28 21 39 14 - 1.1
2019 M 08 243 28 12 22 470 63 35 25 47 39 - 0.8
F
M
F

The analysis of the causes of death by age groups additionally con-
firms the influence of lifestyle and bad habits over a longer period and the
prevalence of certain causes. Diseases of the circulatory system are most
common in late life in men and women (over 85 years old) when they
cause over 65-70% of the total mortality rate (Table 2). Malignant diseas-
es show a greater dispersion by age groups. Nevertheless, they are most
prevalent in the middle-aged population. They are the cause of death in
almost half of women ages 40 through 59. Among men, the most deaths
from malignant diseases are in men ages 50 through 69 (over a third).

4 International statistical classification of diseases and related health problems — 10th
revision (ICD-10) http://www.batut.org.rs/index.php?category id=151
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Table 2. Average values of the prevalence of certain causes of death by
age for the period 2009-2019 in both sexes
(% in relation to total mortality by age group)

Age (A00- (CO00- (D50- (E00- (GOO- (100- (JOO- (KO0O- (NOO- (P0O- (QO00- (ROO- S00-

B99) D48) D89) E90) G99) I99) J99) K93) N99) P96) Q99) R99) T98)

Male
0 03 05 01 05 12 04 22 03 01 669 182 75 1.8
1-4 36 194 21 30 158 55 4.1 1.9 14 00 142 73 213
59 25 239 1.1 14 171 39 35 20 1.0 00 78 63 295
10-14 09 17.1 05 22 127 74 52 14 07 00 50 82 387
15-19 02 109 05 09 108 75 32 07 05 00 1.7 101 522
2024 1.0 100 03 08 46 76 3.1 1.2 04 00 1.0 13.0 55.7
2529 15 116 01 07 36 105 28 1.9 06 00 07 141 4938
30-34 2.1 136 0.1 1.1 30 144 34 29 09 00 08 143 408
3539 19 17.1 02 14 31 200 36 49 1.3 00 03 134 297
4044 14 210 02 1.7 23 276 36 59 1.0 00 0.1 107 206
4549 12 260 02 18 1.9 320 36 62 14 00 02 87 137
50-54 09 314 02 22 1.5 335 39 56 1.3 00 0.1 7.1 9.1
55-59 09 354 02 25 12 348 43 50 14 00 01 55 62
60-64 0.6 36.1 02 29 12 365 50 45 1.8 00 00 48 40
65-69 0.6 337 02 33 1.3 402 58 38 21 00 00 40 29
70-74 0.6 282 02 32 16 455 63 37 24 00 00 36 25
75-79 05 220 03 3.1 21 518 66 32 28 00 00 34 23
80-84 05 152 03 26 24 586 67 30 30 00 00 39 20
85+ 03 88 02 19 20 668 57 23 25 00 00 57 15
Female
0g. 05 03 01 06 1.3 03 27 0.1 0.1 660 190 78 12
1-4 32 195 1.7 45 154 79 90 37 02 00 160 7.1 106
59 34 326 09 33 103 71 56 1.0 1.1 00 55 88 196
10-14 20 217 08 53 168 58 73 24 00 00 94 48 228
15-19 15 204 09 30 78 78 50 29 06 00 27 97 345
2024 09 189 03 20 64 80 64 1.8 20 00 26 109 354
2529 13 259 08 16 51 124 55 34 08 00 1.7 94 26.1
30-34 21 359 03 1.7 49 133 48 26 12 00 1.1 87 18.0
3539 15 418 07 21 40 157 37 36 21 00 06 75 13.1
4044 0.8 487 05 16 3.6 185 42 30 1.3 00 02 62 9.1
4549 09 497 04 18 26 212 36 35 15 00 02 55 638
50-54 09 520 03 20 22 225 42 33 1.7 00 01 42 44
5559 0.8 488 03 25 1.9 270 46 3.1 1.9 00 0.1 39 31
60-64 0.7 43.1 03 33 1.7 325 49 35 20 00 00 37 23
65-69 0.7 346 03 46 1.9 403 49 35 24 00 00 34 17
70-74 0.7 248 03 47 20 502 46 35 24 00 00 33 15
7579 06 159 03 46 24 596 43 32 24 00 00 36 12
80-84 04 98 03 37 24 671 4l 28 20 00 00 42 1.1
85+ 02 53 02 24 20 735 34 20 14 00 00 61 08
Source: SORS

Mortality rates for the two leading causes of death in Serbia are
higher than in most European countries, according to data for 2019 (Fig-
ure 1 and 2). Serbia ranks third in terms of the highest mortality due to
diseases of the circulatory system, behind Bulgaria and Romania. In the
case of malignant diseases, it is on par with Slovenia, Latvia, Slovakia,
Croatia and Hungary. When it comes to lung cancer, the occurrence of
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which is primarily linked to smoking, Serbia is in the same group as Cro-
atia and Greece, where the rate is around 100 deaths per 100,000 in the
male population. For the female population, this rate is similar to Poland,
where it is slightly lower — around 40 deaths per 100.000 women.

Death from circulatory diseases and cancer by country -
standardised death rate 2019
(per 100 000 inhabitants)
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Figure 1. Death from circulatory diseases and cancer by country —
standardised death rate 2019

Source: Eurostat

Death from lung cancer by country - standardised death rate, 2019
(per 100 000 male/female inhabitants)
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Figure 2. Death from lung cancer by country — standardised death rate, 2019

Source: Eurostat

Expected Life Expectancy by Gender

The life expectancy of women was longer on average by 5.15 years
compared to men in the period between 2009 and 2019. The smallest dif-
ference of 4.93 years was recorded in 2018, and the largest, recorded in
2009, amounted to 5.35 years (Table 3). Directly, the difference is the re-
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sult of the influence of specific mortality by age of men and women, ex-
pressed through a direct and indirect effect® (Arriaga, 1984). The total ef-
fect, direct and indirect, is positive in the observed period for most age
groups, which shows the difference in favour of women. The negative
values of effects were recorded only in age groups 1-4, 5-9, 10-14 and
85+, which reduces the difference in life expectancy in favour of women.
The indirect effect is most pronounced in the 60-64 age group, and the di-
rect effect is most pronounced in the 65-69 and 70-74 age groups.

Table 3. Expected life expectancy at birth of men and women in Serbia,
2009-2019

Change
Year 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 20192009

Male 71.28 71.67 71.93 72.22 72.54 72.71 72.69 73.14 73.07 73.39 7331  2.03
Female  76.63 76.90 77.13 77.40 77.84 77.86 77.80 78.19 78.02 7832 78.56  1.93

Difference 535 523 520 5.18 530 5.15 5.11 5.05 495 493 525 -0.10

Source: SORS, authors’ calculation

The high proportion of those who died from diseases of the circu-
latory system and malignant diseases in both sexes raises the question of
how much these two causes of death, as well as other causes, contribute
to the difference in life expectancy between men and women. In the peri-
od between 2009 and 2019, the contribution of all causes of death has a
positive sign. Minor annual changes in the achieved effects are observed,
as well as their different trends for certain causes. The effects of diseases
of the circulatory system and diseases of the respiratory system are in-
creasing slightly (from 1.69 to 1.84 for the former, and from 0.28 to 0.36
for the latter), while the effects of tumours are decreasing (from 1.61 to
1.14). The cumulative effects of all other causes of death oscillate around
the value of 2 years. Death due to diseases of the circulatory system has
the largest contribution to the difference in life expectancy by gender
compared to the contribution of all other causes. During the observed pe-
riod, a somewhat more favourable situation can be observed in women
compared to men when it comes to mortality due to diseases of the circu-
latory and respiratory systems. It is the opposite with tumours.

3 The total effect of age-specific death rates on the difference in life expectancy by sex
is the sum of the direct and indirect effects. The direct effect refers to the number of
years lived within a certain age interval (x,x+n), and the indirect effect to the number
of survivors at the end of the age interval;
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Table 4. Effects of the cause of death on the difference in life expectancy
between men and women in Serbia (in years), Arriaga method

Year Effects of certain causes of death
Circulatory Tumours Respiratory  Other causes Total
system diseases diseases

2009 1.68867 1.16063 0.27993 2.22162 5.35084
2010 1.65249 1.21069 0.29950 2.06775 5.23042
2011 1.76704 1.18903 0.37553 1.86245 5.19406
2012 1.79008 1.12774 0.31178 1.95397 5.18356
2013 1.79158 1.18492 0.31037 2.00666 5.29353
2014 1.77608 1.14217 0.29566 1.93740 5.15131
2015 1.74011 1.23053 0.33499 1.80197 5.10760
2016 1.72648 1.10260 0.32169 1.90259 5.05336
2017 1.70884 1.03400 0.29661 1.90742 4.94687
2018 1.81734 1.04845 0.29135 1.76928 4.92643
2019 1.83729 1.13534 0.35556 1.91862 5.24682

Source: Authors’ calculations

Life expectancy at birth increased by 2.03 years for men and 1.93
years for women between 2009 and 2019. The effect of diseases of the
circulatory system in the male population contributes almost 50% of the
total effect, while in women its contribution is as much as 74%. The rela-
tive impact of tumours on the difference in life expectancy by gender was
16.11% in the male population and 9.08% in the female population. Dis-
eases of the respiratory system reduce the total effect of the cause of
death by about 4% in both sexes.

Table 5. Effects of the cause of death on the difference in life expectancy
in Serbia, in 2019 compared to 2009, Arriaga method

Total Effect of cause of death
effect Circulatory system  Tumours  Respiratory Other
diseases diseases causes
Male 2.02500 0.99747 0.32631 -0.08343 0.78465
Female 1.92097 1.42365 0.17449 -0.09402 0.41685
The share of the individual in the total effect (%)
Male 100.00 49.26 16.11 -4.12 38.75
Female 100.00 74.11 9.08 -4.89 21.70

Source: Authors’ calculations

The Effects of Eliminating the Leading Causes of Death

Tables 6 and 7 provide a comparison of life expectancy with all
causes of death (classic life table) versus life expectancy when a specific
cause of death is eliminated (cause-deleted life table). The tables display
life expectancy data for both 0-year-olds and 65-year-olds, separately for
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each gender, under the scenarios where diseases of the circulatory system,
tumours, and respiratory system diseases are removed.

Table 6. Life expectancy calculated in total for all causes of death and
with the elimination of one of the causes of death

Year 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
Life expectancy at birth
Male
e’ 71.28 71.67 71.93 72.22 72.54 72.71 72.69 73.14 73.07 73.39 73.31
eo” - Circulatory ~ 81.59 82.83 81.49 81.27 81.83 82.16 81.51 82.04 82.01 82.68 82.59
system diseases

eo” - Tumours
eo” - Respiratory
diseases

74.61 75.11 75.19 7548 75.89 76.08 76.07 76.56 76.38 76.76 76.71
71.83 7222 72.56 72.79 73.13 73.33 73.35 73.75 73.70 74.04 74.04

600

e¢’ - Circulatory
system diseases
eo” - Tumours
eo” - Respiratory
diseases

Female
76.63 76.90 77.13 77.40 77.84 77.86 77.80 78.19 78.02 78.32 78.56
91.69 92.14 90.42 90.90 91.16 91.33 90.39 90.38 89.90 90.74 91.24

79.37 79.69 79.80 80.18 80.63 80.70 80.54 81.12 80.86 81.24 81.44
77.01 7726 77.53 77.82 78.27 78.34 78.29 78.62 78.50 78.82 79.09

Life expectancy at age 65

€63’

ess” - Circulatory
system diseases
e6s” - Tumours
ees” - Respiratory
diseases

Male
13.73 13.88 13.86 13.98 14.28 14.39 14.30 14.55 14.48 14.65 14.75
24.18 2542 23.42 22.92 23.52 23.75 22.96 23.33 23.24 23.77 2391

15.69 1591 15.70 15.87 16.26 16.40 16.34 16.68 16.59 16.84 16.98
14.19 14.33 14.34 14.46 14.77 14.87 14.83 15.06 15.00 15.17 15.32

€63’

ess” - Circulatory
system diseases
e6s” - Tumours
ees” - Respiratory
diseases

Female
1591 16.09 16.22 16.44 16.80 16.83 16.76 17.05 16.90 17.14 17.29
31.73 32.07 30.10 30.53 30.68 30.86 29.86 29.77 29.29 30.14 30.52

17.18 1742 17.45 17.74 18.13 18.19 18.08 18.48 18.29 18.64 18.79
16.15 16.35 16.52 16.75 17.12 17.17 17.11 17.36 17.25 17.50 17.66

Source: Authors’ calculations

Throughout the observed period, life expectancy for both 0-year-

olds and 65-year-olds has increased for both men and women. This up-
ward trend is also evident when tumours and respiratory diseases are
eliminated as causes of death, with life expectancy rising by about 2 years
by the end of the period. However, the impact of eliminating circulatory
system diseases differs. For men, life expectancy at birth increases by one
year by the end of the period, despite fluctuations in between. For wom-
en, life expectancy at birth is slightly lower at the end of the period com-
pared to the beginning. Similar trends are observed for those aged 65.
From 2009 to 2019, life expectancy increased by 1.0 years for men and
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1.6 years for women. When specific causes of death are eliminated, the
changes in life expectancy are observed for both 0-year-olds and 65-year-
olds. It is interesting that the increase in life expectancy for ages 0 and 65
is similar when eliminating diseases of the circulatory and respiratory
systems. However, the impact differs when tumours are eliminated. In
2009, the life expectancy increase for men is 3.33 years at age 0 and 1.96
years at age 65, while for women, the increases are 2.74 and 1.27 years,
respectively.

The biggest changes in life expectancy in all years between 2009
and 2019 would occur with the elimination of circulatory system diseases
as a cause of death. In 2009, the life expectancy of women would be
longer by about 15 years, and by about 10 years for men (Table 7). It
would also be longer in the last year of observation, but the increase
would be somewhat more modest in both sexes. By eliminating tumours

Table 7. Increase (in years) of life expectancy for age 0 and 65 as a
consequence of the elimination of a particular cause of death

Year 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
Increase in life expectancy at the age of 0 years
Male
Circulatory 1031 11.16 956 9.05 929 945 882 890 894 929 928
system diseases
Tumours 333 344 326 326 335 337 338 342 331 337 340
Respiratory 0.55 055 063 057 059 062 066 0.61 063 0.65 0.73
diseases
Female
Circulatory 15.06 1524 13.29 13.50 13.32 13.47 12.59 12.19 11.88 12.42 12.68
system diseases
Tumours 274 279 267 278 279 2.84 274 293 284 292 288
Respiratory 038 036 040 042 043 048 049 043 048 0.50 053
diseases
Increase in life expectancy at the age of 65 years
Male
Circulatory 1045 1154 956 894 924 936 8.66 878 876 9.12 9.16
system diseases
Tumours 196 203 184 189 198 2.01 204 213 211 219 223
Respiratory 046 045 048 048 049 048 053 051 052 052 0.57
diseases
Female

Circulatory 15.82 1598 13.88 14.09 13.88 14.03 13.10 12.72 12.39 13.00 13.23
system diseases

Tumours 127 133 123 130 133 136 132 143 139 150 1.50
Respiratory 024 026 030 031 032 034 035 031 035 036 037
diseases

Source: Authors’ calculations
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and diseases of the respiratory system, the life expectancy of men in 2009
would be longer by about 3.0 and 0.5 years, respectively. The increase in
women would be slightly lower (2.7 and 1.4 respectively). Contrary to the
elimination of the circulatory system diseases, by eliminating tumours, the
increase in life expectancy would be somewhat more significant in 2019 than
in 2009. Although it is too short a period (2009-2019) to say with certainty
what kind of changes we are talking about, the results suggest that the
changes are positive with circulatory system diseases, while they are negative
in relation to tumours and diseases of the respiratory system.

Figures 3 and 4 illustrate that the trend in life expectancy im-
provements, achieved by eliminating one of these causes of death, re-
mains consistent across both 2009 and 2019.
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Figure 3. Increase in male life expectancy, by age, after elimination of
one of the three leading causes of death
Source: Authors’ calculations
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Figure 4. Increase in life expectancy of women, by age, after elimination
of one of the three leading causes of death
Source: Authors’ calculations
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The life expectancy based on life tables where the most common
causes of death are eliminated are totally hypothetical. As such, it con-
firms the importance of certain diseases as a cause of death and provides
a theoretical measure of the increase in life expectancy in case of their
elimination. On the contrary, the concept of avoidable mortality, although
it is also hypothetical, does not completely reject the influence of certain
causes of death on the length of life. The method of avoidable mortality
was introduced in the seventies (Rutstein et al., 1976)° and also indicates
the possibility of avoiding a fatal outcome in some cases. Avoidable mor-
tality refers to those cases of death from diseases and conditions that can
be avoided with adequate and timely health care or some interventions.
The analysis for the population of Serbia, ages 0 through 74, in the period
between 2010 and 2019 showed that the positive contribution of the re-
duction of avoidable mortality to changes in life expectancy is about
70%. For men, the reduction of avoidable mortality rates is more signifi-
cant, especially for the middle-aged, and it amounts to over 80%. Assum-
ing the elimination of avoidable mortality, the increase in life expectancy
could amount to 6.3 years for men, and 3.9 years for women. The analysis
also confirmed that the most significant positive trend in the reduction of
avoidable mortality in the period between 2010 and 2019 is in cardiovas-
cular diseases, as well as violent causes of death (Marinkovi¢, 2022).

CONCLUSION

The analysis confirmed the initial hypothesis regarding the sig-
nificance of chronic non-communicable diseases as causes of death for
life expectancy in Serbia, particularly for its dynamics between 2009 and
2019. The effects of circulatory system diseases and tumours, which to-
gether account for about % of all deaths during the observed period, were
quantified. Additionally, the impact of respiratory system diseases, which
are often the third leading cause of death in Serbia, was also assessed.

Hypothetically, eliminating circulatory system diseases would
have increased life expectancy by 10 years for men and 15 years for
women in 2009. In the final year of observation, life expectancy would
still be longer, though the increase would be more modest for both sexes.
In 2009, eliminating tumours and respiratory diseases would result in a
life expectancy increase of about 3.0 and 0.5 years, respectively, for men,
while the increase for women would be slightly lower (2.7 years for tu-
mours and 0.4 years for respiratory diseases). With the elimination of tu-
mours, the increase in life expectancy would be somewhat more signifi-
cant in 2019 than in 2009, which is the opposite of the results for circula-

6 Marinkovié, 2022.
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tory diseases. Given the short period of study (2009-2019), it cannot be
stated with certainty whether the changes in circulatory diseases are posi-
tive and the changes in tumours are negative.

Chronic non-communicable diseases have the greatest impact on
the difference in life expectancy between men and women. Circulatory
system diseases individually contribute the most to the life expectancy
difference by gender compared to other causes. From 2009 to 2019, the
effects (expressed in years) of diseases of the circulatory system and dis-
eases of the respiratory system slightly increased (in the former from 1.69
to 1.84, and in the latter from 0.28 to 0.36), while the effects of tumour-
related causes of death decreased (from 1.61 to 1.14). The cumulative ef-
fects of all other causes of death fluctuate by around 2 years.

Life expectancy increased by 2.03 years for men and 1.93 years for
women from 2009 to 2019. The impact of circulatory system diseases
contributed nearly 50% of the total change for men and 74% of the total
change for women. The impact of tumours on life expectancy was ap-
proximately 16% for men and 9% for women. In contrast, respiratory dis-
eases have a negative effect, reducing the total impact of causes of death
by about 4% for both sexes.
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YTULAJ XPOHUYHX HE3APA3HUX BOJIECTH
HA AYKUHY )KUBOTA CTAHOBHUIIITBA CPBUJE
Y HEPHUOLY 2009-2019.

Jparana Ilaynosuh Panynosuh, bumana Pagusojesuh
Peny6muuku 3aBoj 3a cTaTHCTHKY, beorpan, Cpouja
Yuusepsuret y beorpany, Exonomcku dakynrer, beorpan, Cpouja

Pe3ume

VY pamy ce aHanM3Upa OYEKUBAHO TPajarbe KUBOTa CTaHOBHUIITBAa CpOuje y mepu-
oxy on 2009. mo 2019. roguHe, ¢ UWJBEM HCTPaXHBamkha IPOMEHA Y OBOM IEPHOAY Y
KOHTEKCTY CTEIleHa yTHIaja 00JecT! Koje HajBHIIE YyTUIy Ha CMPTHOCT. AHajH3a ce
(dokycupa Ha 60OJeCTH cHCTeMa KpBOTOKa U TyMmope. LIwb je 1a ce kBaHTdUKY]y mO-
3UTHBHH e(eKTH Ha Ty)XUHY )KMBOTa KOjH OM CE IMOCTHUIIIM XUIIOTETUYKOM €IMMHHA-
IIjOM Haj3aCTYIUbEHHjUX Y3POKa CMPTH.

IIpema momanma 3a 2019. roauny *uBoTHA Bek y CpOuju u3HOCHO je 76 ronuHa,
IITO je 3a JeceT ToanHa Kpalie o1 HajBUIINX TOCTHUTHYTHX BPEIHOCTH y CBETY. Y TOj
TOJIVIHH, KE€HE CY JKUBEJe JyKe o] MyIIKapala 3a HEITo BHile o1 5 roauHa (78.6 u
73.3 rogune, penom). Y nepruoay usmelhy 2009. u 2019. roanHe, OUEKUBAHO Tpajame
JKUBOTA TIOPACIIO j€ 38 OKO JIBE TOAWHE, HEIITO 3HauajHHje KOJ MYIIKOT CTaHOBHHIII-
TBa. Pa3nuka y myxuHu xHBOTa M3Mely MyIlIKapana 1 )KeHa pe3yJITar je IUPEKTHOT 1
WHIMPEKTHOT edekTa crenudruiHe CMPTHOCTH 110 CTApOCTH MyIIKapana ¥ >keHa. Jlu-
pekTaH edekaT ce 0OJHOCH Ha Opoj ToJIMHA IMPOXKUBIBEHHUX YHYTap oapeheHor crapoc-
HOT' MHTEpBasa, a MHAUPEKTHN Ha Opoj MPEeKHUBEINX Ha KPajy CTApOCHOT MHTEpBaa.
YV BehinHM cTapoCHUX Tpyma, YKYIHH e(eKaT je TTO3UTHBAH, IITO TOBOPH O PA3IIHIHN y
KOpHCT keHa. HeraTuBHe BpegHOCTH edekara Cy y cTapocHHM rpymnama 1-4, 5-9, 10-
14 u 85+, unme ce cMamyje pa3uKa y Oy»KHHHU KHBOTA Y KOPHCT KeHa. AHanu3a je
MOKa3aja yTUIa] Haj3HAuajHUjUX Y3pOKa CMPTH, Ka0 U OCTAJMX Y3pPOKa, Ha PA3JIMKy y
Iy’KUHH JKMBOTa n3Mel)y MyllIkapana W »eHa y rmocmarpaHom nepuony. CBu y3poru
CMPTHU TONPHUHOCE pa3IuIU Yy AYyKUHU )XUBOTA Y KOPUCT XKEHA, [IPU YEMY GOHCCTI/I CHu-
cTeMa KpBOTOKa MMajy HajBehu yTHIlaj Ha pa3iuKy y OUYEKHBAHOM Tpajamy )KHUBOTA IO
noiy. JIok ce KoJi KeHa youaBa HEILITO IOBOJbHUja CUTYyallMja y OAHOCY Ha MyIIKapIie
Ka/ia je y MUTamy CMPTHOCT ycien 60ecTn KpBOTOKa M CHCTEMa 3a JUcambe, y CIIy-
4ajy Tymopa je oopuyTto. Kox Mymikapara, Gosectn cucreMa KpBOTOKAa JONPHHOCE
rotoBo 50% ykymHOT edekTa, JOK KOJ KeHa IbHXOB JONpHHOC H3HOCH 74%. Bonectn
CHCTEMa 3a JIcake CMambyjy YKynaH edekar y3poka cMpTH 3a 0ko 4% Kox oba moia.

Hajsehe npomene y myxunu xusota oz 2009. no 2019. roguse Hactane Ou eyu-
MHHAaIMjoM 0O0JIECTH CHCTeMa KPBOTOKa Kao y3poka cMpTd. Y 2009. roauHu, )KHUBOT-
HH BeK jkeHa 6u ce moBehao 3a oko 15, a ko Myrkapana 3a oko 10 roxuna. ¥V 2019.
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TOAMHH, TTopacT OM Omo mpucyTaH, ali Mamy 3a 00a nosa. Enumunanuja Tymopa n
Gosectr cucrema 3a aucame y 2009. roxuHn moBena Ou 1o mosehama XHBOTA My-
nikapana 3a oko 3,0 omHocHo 0,5 romuHa, 0K O KO JkeHa mopact 6uo Mam (2,7 u
1,4 roquna). CynpoTHO eIMMHHALU]H OOJIECTH CHCTEMa KPBOTOKA, KOJ| eMMHUHALINjE
TyMOpa, TIOpacT y Ay KUHH >kuBoTa 6uo Ou 3HavajHuju y 2019. vero y 2009. roguxu.
HNaxo je neprox mocmatpama kpatak (2009-2019), pesyaratu cyrepuily aa cy Mo3H-
THBHE IIPOMEHE MPUCYTHE KOJ O0JeCTH cucTeMa KPBOTOKa, IOK ce KOJ TyMopa u 6o-
JIECTH CHUCTEMA 3a AUCAE CUTyallHja MOropIlaBa.

V ciydajy ennmuHanuje 00JIeCTH cHcTeMa KpBOTOKA U CHCTeMa 3a AUCambe, MpH-
6mmKHO je moBehame ryxuHe )kuBoTa Jnia crapoct 0 M 65 ToaUHa, TOK je IPHU eJn-
MUHAIUjH TyMOpa pas3inka npuMmetHa. Kox mymkapara, mopact je 3,33 (3a 0 r.) u
1,96 ronuna (3a 65 r.). Kox xxeHna, nopact je 2,74 u 1,27 ronuna.



