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Summary

Purpose: To estimate the death rates for lung cancer and
their secular trends in the population of Serbia, excluding
the autonomous province of Kosovo and Metohia, over the
1991-2009 period.

Methods: A descriptive epidemiological method was em-
ployed. Trend of the lung cancer mortality rates was esti-
mated using joinpoint linear regression analysis. An aver-
age annual percentage of change (AAPC) was computed for
trend using linear models assuming a Poisson distribution,
and the corresponding 95% confidence interval (CI).

Results: The mortality rate from lung cancer in Serbia
ranks as the highest in the world, and it has been increasing
continuously from 1991 (AAPC = + 1.9; 95% CI=1.7-2.2).
A significant increase in mortality was present in both the
male population (AAPC = + 1.4; 95% CI=1.2-1.6), and the
female population (AAPC = + 3.9; 95% CI=3.6-4.3). How-

Introduction

Lung cancer was the leading cause of can-
cer-related deaths in males in 2008 globally, and
the second leading cause of cancer-related deaths
among females [1]. Lung cancer ranks nearly fifth
of all cancer deaths worldwide, with significant
geographic variations in frequency and distribu-
tion [1-3].

The mortality rate from lung cancer in Ser-
bia for males and females taken together ranks
third in the world, after the rates in Hungary and
French Polynesia [2]. Lung cancer mortality is
more than twice as frequent in men than in wom-
en [3,4]. In males, the highest lung cancer death
rates are in Central and Eastern Europe, and then
North America, Eastern Asia and Western Europe

ever, a significant decline in lung cancer mortality in men
was seen in some age groups. In young men (35-39 and
40-44 years age groups), lung cancer death rates decreased
continuously from 1991, by - 5.1% and - 2.6% per year,
respectively. Among men in the 45-49 years age group, a
marked increase of lung cancer mortality was observed
from 1991 to 1998 (by + 6.5% per year), followed by sig-
nificant decrease (- 1.9% per year). Among women, only in
the youngest age group (35-39 years) a declining trend was
present (- 0.6% per year), yet without significance.
Conclusion: Lung cancer mortality rates in Serbia indi-
cate the importance of consistent application of measures
of primary and secondary prevention that have been proven
effective in other countries.
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[2]. In females, the highest lung cancer death rates
are found in North America, North Europe, and
Eastern Asia.

Since the 1980s, lung cancer mortality rates
have been declining in most developed countries,
but not in all of them [4-6]. Despite the persis-
tent decline of lung cancer in males in the United
States of America and the European Union (each
by - 1.9% per year), the trends of lung cancer mor-
tality in females continuously rise (by + 0.3% and
+ 1.7% per year, respectively) [5,7]. It is consid-
ered that the major contribution for the decrease
in lung cancer mortality rate is attributable to re-
duction in tobacco smoking [8,9].

The aim of the present study was to estimate
death rates for lung cancer in the population of
Serbia and their trends during the period 1991-2009.
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Table 2. Joinpoint regression analysis of lung cancer mortality in Serbia by gender and age in 1991-2009, ex-

cluding the autonomous province of Kosovo and Metohia

1991-2009 Trend 1 Trend 2
Average
Age§ age-specific rates AAPC (95%CI) Years APC (95%CI) Years APC (95%CI)
(per 100,000)
Males
35-39 74 -5.1% (-74 to -2.8)
40-44 24.8 -2.6%(-3.8t0-14)
45-49 62.7 +1.3* (04-2.2) 1991-1998  + 6.5% (4.5-8.5)  1998-2009 -1.9* (-2.8 to -0.9)
50-54 120.1 + 1.1 (-0.8-3.0) 1991-2007  +2.3*(1.7-3.0) 2007-2009 -84 (-23.1-9.1)
55-59 184.6 +2.2%(1.2-3.2) 1991-1998 -04 (-2.5-1.7) 1998-2009  + 3.9* (2.8-5.0)
60-64 260.7 +1.0* (0.1-1.9) 1991-2001 -0.8(-1.9-04) 2001-2009  +3.2* (1.5-5.0)
65-69 324.5 +0.8% (0.5-1.2)
70-74 352.8 +2.0* (1.6-24)
75-79 322.3 +3.0* (2.2-3.8)
80-84 234.6 +3.7% (2.6-4.8)
85+ 137.8 +3.0* (0.7-5.3)
All males +1.4* (1.2-1.6)
Females
35-39 33 - 0.6 (-4.6-3.7)
40-44 9.6 +1.8(-0.1-3.8)
45-49 17.4 +4.3*% (2.7-5.9)
50-54 31.0 + 04* (54-7.3)
55-59 40.3 +5.2% (3.7-6.9)
60-64 48.7 +4.1* (3.3-5.0)
65-69 452 +3.0% (2.1-3.8)
70-74 71.8 + 3.6% (2.7-4.4)
75-79 74.5 +3.3% (24-4.1)
80-84 65.0 +3.6% (2.1-5.2)
85+ 464 +1.9(-0.3-4.2)

All females + 3.9% (3.6-4.3)

* Joinpoint significantly different from zero at alpha = 0.05; S Joinpoint results are not shown for the age subgroup < 34, because there were

less than 10 cases in any year.

AAPC: average annual percent change, APC: annual percent change, CI: confidence interval

decreased continuously from 1991, by - 5.1% and
- 2.6% per year, respectively. In men 65 years
and older, age specific mortality rates increased
continuously over the entire study period. In mid-
dle-aged men (45-64 ages) two patterns of chang-
es in lung cancer mortality were observed. Among
men in the 45-49 age group, a marked increase
of lung cancer mortality from 1991 to 1998 (by
+ 6.5% per year) was followed by significant de-
crease (- 1.9% per year). In men 50-54 years old,
after a significant increase from 1991 to 2007
(+ 2.3 % per year), lung cancer death rates began
to decline in the last 3 years of the period ob-

served, but not significantly (- 8.4 % per year). In
men 55-59 and 60-64 years old nonsignificant de-
cline of mortality rates (by - 0.4% and - 0.8% per
year, respectively) were followed by significant
increase from 1998 (+ 3.8% per year), and 2001,
respectively (+ 3.2% per year).

Among women, in all age groups from 45 to
84 years, a significant rise in lung cancer death
rates was observed continuously from 1991. Only
in the youngest age group (35-39 years) a declin-
ing trend was present (- 0.6% per year), but with-
out significance.
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as well as in the European Union as a whole [15].

About 90% of lung cancers in men and 83%
in women in developed countries are caused by
smoking [16]. In Serbia, 82.8% of the lung cancer
burden for men and 90.2% for women was attrib-
utable to smoking [17]. Levels and changes in the
prevalence of smoking may explain both differenc-
es in lung cancer morbidity and mortality among
countries and between men and women, and de-
creasing and increasing trend of lung cancer rates.
The tobacco exposure in Serbia is still higher than
in developed countries. According to data for the
Belgrade population there were 49% male and
25% female smokers in the years 1976-1977, and
51% male and 37% female smokers in the years
1988-1989 [18]. Thanks to antismoking campaign
which was intensified from 2000, in 2006 in Ser-
bia 33.6% of the population were smokers (38.1
males vs 29.9% females), suggesting a reduction
of the smoking rate by 6.9% in comparison with
2000, when the habit was 47.9% among men and
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