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SUMMARY
Tobacco is the largest cause of morbidity and mortality. The aim of this study is to analyse several health and economically related indicators
of tobacco consumption: smoking prevalence, standardized death rates (SDRs) from lung cancer and the proportion of GDP spent on tobacco in
Croatia and other transitional countries – the Czech Republic, Slovakia, Poland, Hungary, Slovenia, Romania, and Bulgaria. The overall smoking
prevalence in Croatia decreased by 5.2% during 1994−2005, more among females (–9.9%) than males (–0.3%). There is no significant difference
in the smoking prevalence between Croatia (27.4%) and other countries. However, 33.8% of Croatian males smoked during 2002−2005, more
than in Romania and the Czech Republic, and less than in Hungary and Poland. The prevalence of female smoking (21.7%) in Croatia is similar to
the female smoking prevalence in Poland, the Czech Republic, and Hungary, but male smoking is predominant in all countries. The proportion of
smokers among youth is above 20% and it is the highest in the Czech Republic (29.7%), followed by Hungary (26.7%), Slovenia (24.9%), Croatia
(24.1%), and Poland (21.5%). The proportion of smokers among girls is higher than among boys in Slovenia, Hungary, the Czech Republic, and
Croatia, contrary to Slovakia, Bulgaria, and Poland where boys smoke slightly more. There is no significant difference between the prevalence of
smoking among girls in Croatia and Bulgaria, Poland, the Czech Republic, Hungary, Slovenia, and Slovakia. According to the SDR from lung cancer
in males (70.3/100,000), Croatia is ranked high assuming the 3rd place, after Hungary (99.7) and Poland (72.0). With a SDR of 15.9/100,000 for
females, Croatia is ranked slightly better − 5th place. Tobacco consumption continues to be a major public health problem in transitional countries.
Croatia conducted several campaigns and programmes in the past. However, results reveal that current anti-tobacco strategies are ineffective in
reducing the smoking prevalence among men and youth. Men do not smoke less than a decade ago and, despite the observed decline among
women, increasing trends are observed among teenage girls. Croatia should apply a comprehensive approach that would include raising awareness of health risks, restriction of smoking in public places, higher taxing, implementing stricter bans on advertising and promotion of tobacco
as well as supporting smoking cessation. This last measure is believed to bring about some results in the medium term in targeted population
groups, provided that it is supported by all health professionals. Otherwise, we may expect progress at the population level in the field of social
stigmatization of smoking and wider intolerance to second-hand smoke. The full impact of smoking on the population health is yet to be seen and
in the future it will undoubtedly remain one of the major contributors to the poor public health situation in Croatia.
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INTRODUCTION

below the average life expectancy (2). Reduction of mortality
and morbidity caused by this global pandemic is a public health
priority. Only a comprehensive approach seems to be efficient.
Thus, the EU anti-smoking strategy includes a wide spectrum of
smoking prevention and cessation activities, such as health education measures, improved consumer information and assistance as
well as restrictions on tobacco advertising and marketing (3–6).
Numerous diseases are related to smoking; however, cardiovascular diseases, chronic obstructive pulmonary disease (COPD), and
lung cancer have the greatest impact on mortality and disability.
Croatia does not hold a favorable position regarding tobacco
consumption and tobacco-related deaths. As much as 90% of

Tobacco is the largest cause of morbidity and mortality in Europe. It is the 2nd major cause of death and the 4th most common
health risk factor in the world. If this situation remains unchanged,
tobacco is likely to cause around 10 million deaths each year in the
next decade (1). Even though there has been increasing awareness
of the harmful effects of smoking in the European Union (EU), the
proportion of smokers is still high − approximately one third of
the European population smokes and 650,000 deaths per year are
smoking-related. It is of concern that almost half of these deaths
is registered in the population aged 35−69 years, which is well
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lung cancer cases are tobacco related and Croatia is ranked 3rd in
Europe after Poland and Hungary in respect of standardized death
rates (SDRs) ascribed to lung cancer (70.3/100,000 for men and
15.9/100,000 for women) (7). These high death rates can to some
extent be explained by a high proportion of adult smokers in the
population, i.e., almost one third of males (33.8%) and over one
fifth of females (21.7%). Nonetheless, the contribution of other
factors, such as availability of screening programmes and quality
of health care, should not be neglected. Recent data about tobacco
use among young people (24.1%) suggest that this addiction will
remain a major public health issue in the nearby future (8). As an
EU candidate country Croatia is trying to reduce the prevalence
of tobacco use through implementation of stricter enforcement of
new laws against smoking and, in general, prioritize anti-tobacco
policy in the national health agenda. Besides the negative effect
on the population health, tobacco consumption causes direct and
indirect costs and represents a heavy economic burden for consumers on a daily basis. Research in this area in Croatia is limited,
hence total tobacco related costs are hard to estimate. The aim of
this paper is to present several indicators related to tobacco use:
(i) the prevalence among adults and youth; (ii) the standardized
death rates (SDRs) from lung cancer for the population 25−64
years of age, both as mortality indicators; and (iii) the proportion
of gross domestic product (GDP) spent on tobacco products, as
an economic burden indicator.

Prevalence of Smoking among Adults and Youth

The total prevalence of smoking in Croatia decreased insignificantly by 5.2% during the 1994−2005 period: from 32.6%
in the 1994−1998 to 30.3% in the 1999−2001, and 27.4% in the
2002−2005 period (χ2=0.640; p=0.424) (data not shown). The
decrease of female smoking by almost 10% (31.6%, 26.6% and
21.7%, respectively) is the primary factor that contributed to
this mildly negative trend. Conversely, the prevalence of smoking among males remained almost the same, with only a slight
decrease from 34.1% to 33.8% (Fig. 1). The observed trends are
not statistically significant (χ2=2.500 and p=0.114 for females,
χ2=0.002 and p=0.964 for males).
The total prevalence of smoking in Croatia (27.4%) is not
significantly different from the prevalence in Romania (χ2=0.976;
p=0.323), Poland (χ2=0.507; p=0.477), the Czech Republic
(χ2=0.103; p=0.748), Hungary (χ2=0.964; p=0.326), and Slovenia
(χ2=0.009; p=0.924) (Fig. 2).
According to the latest available data (2002−2005), 33.8%
of Croatian males smoke. This proportion is higher in Hungary

MATERIALS AND METHODS
This is a comparative study of seven EU Member States and
Croatia, which is an EU candidate country. The selected EU countries include Member States which joined EU in 2004 and 2007
(Slovenia, Hungary, the Czech Republic, Slovakia, Poland, Bulgaria, and Romania). The Tobacco Control Database (http://data.
euro.who.int/tobacco/) was searched in August 2009 and data were
retrieved for the above mentioned countries. This database covers 41 indicators of tobacco use and control policies of 48 WHO
European Member States grouped into five main areas: smoking
prevalence, legislation, economics, smoking cessation, and general policy. Smoking prevalence among adults was obtained for
the 1994−1998, 1999−2001 and 2002−2005 periods. Additionally,
data on the smoking prevalence among youth were obtained for
the 1997−2001 and 2002−2005 periods. It is noteworthy that the
definition of adult and youth age groups depends on age ranges
used in primary sources, e.g., national surveys, from which the
data had been implemented into the Tobacco Control Database.
These primary sources used different age ranges and methodologies. Retrieving data from the EUROSTAT database, we obtained
proportions of gross domestic product (GDP) spent on tobacco
products in the 2005−2008 period for the selected countries. Latest
available SDRs from lung cancer for the working-age population
(25−64 years) were obtained and presented according to gender
from relevant WHO sources (4). Comparison between variables
was made using the χ2 test in SPSS 17.0 (SPSS Inc., Chicago,
Illinois, U.S.A.). We also used the χ2 test to estimate the smoking
trend in Croatia (1994−2005) according to gender. We compared
data on the prevalence of smoking (total, men, and women) for the
period 2002−2005 between Croatia and other countries. Countries
with missing data were excluded from the analysis.

Fig. 1. The proportion of smokers in Croatia according to
gender (1994–2005).
Legend: black: 1994–1998; grey: 1999–2001; white: 2002–2005

Fig 2. The proportion of smokers among adults in Croatia and
other countries (1994–2005).
Legend: black: 1994–1998; grey: 1999–2001; white: 2002–2005
Data for Slovakia for 1999–2001 and 2002–2005, and Bulgaria for 2002–2005 are
not available.
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Table 1. The proportion of smokers according to gender in Croatia and other countries (1994–2005)
Male

Female

1994–1998

1999–2001

2002–2005

1994–1998

1999–2001

2002–2005

Slovenia

33.20%

28.00%

NA

20.50%

20.10%

NA

Hungary

46.00%

40.60%

40.50%

28.00%

26.30%

27.80%

Czech Republic

32.80%

26.40%

31.10%

20.20%

20.40%

20.10%

Slovakia

41.10%

NA

NA

14.70%

NA

NA

Poland

44.00%

42.00%

38.00%

24.00%

23.00%

25.60%

Bulgaria

49.20%

43.80%

NA

23.80%

23.00%

NA

Romania

35.60%

32.30%

33.20%

10.50%

10.10%

10.30%

Croatia

34.10%

34.10%

33.80%

31.60%

26.60%

21.70%

NA – data not available

(40.5%) and Poland (38.0%) (χ2=0.961 and p=0.327, χ2=0.383
and p=0.536 respectively), and lower in Romania (33.2%) and
the Czech Republic (31.1%) (χ2=0.008 and p=0.928, χ2=0.166 and
p=0.683 respectively), but without statistical significance. There
is also no significant difference in the prevalence of female smoking between Croatia and Poland (χ2=0.421; p=0.516), the Czech
Republic (χ2=0.077; p=0.781) and Hungary (χ2=0.999; p=0.318).
Croatia is the only selected country with a decreasing trend of
the total prevalence of smoking, both among males and females.
As expected, all analysed countries have higher proportions of
smokers among males and the male to female prevalence ratio
is quite similar between Croatia (1.55), Poland (1.48), Hungary
(1.46), and the Czech Republic (1.55). With ratio of 3.22, Romania
is the only exception in this group (Table 1).
The proportion of smokers among youth is quite similar
among observed countries and the total prevalence of smoking is
higher than 20% in each country. The Czech Republic is ranked
first (29.7%), followed by Hungary (26.7%), Slovenia (24.9%),
Croatia (24.1%), and Poland (21.5%) (data not shown). Interestingly, according to recent 2002−2005 data, the proportion of
smokers among girls is higher than among boys in the majority
of selected countries: Slovenia 29.7% vs. 29.5%, Hungary 28.8%
vs. 28.2%, the Czech Republic 30.6% vs. 28.7%, and Croatia
24.9% vs. 23.2%. An opposite pattern is observed in Slovakia
and Bulgaria − boys smoke slightly more than girls: 31.1% vs.
28.1% in Slovakia and 28.7% vs. 26.4% in Bulgaria. The smoking prevalence among youth is lowest in Poland, where boys
smoke more than girls, 26.3% vs. 17.0%. The comparison of two
periods, 1997−2001 and 2002−2005, reveals that an increasing
trend of smoking prevalence is observed among boys in the Czech
Republic and Slovakia and it is even more prominent among
girls (Hungary, the Czech Republic, and Slovakia). There is no
significant difference between the prevalence of smoking among
girls in Croatia and the following countries: Bulgaria (χ2=0.059;
p=0.808), Poland (χ2=1.884; p=0.170), the Czech Republic
(χ2=0.810; p=0.368), Hungary (χ2=0.387; p=0.534), Slovenia
(χ2=0.580; p=0.446) and Slovakia (χ2=0.263; p=0.608) (Table 2).

Slovenia (57.6), and Slovakia (54.8). Only Hungary and Poland
have higher rates − 99.7 and 72.0, respectively. With SDR of 15.9
for females, Croatia is ranked slightly better − 5th place. Hungary
(35.3), Poland (20.9), Slovenia (17.5), and the Czech Republic
(16.0) have higher rates, while Romania (12.6), Slovakia (10.5),
and Bulgaria (9.5) have lower rates. Male vs. female mortality
ratio is the highest in Bulgaria (6.41), followed by Romania (5.52),
Slovakia (5.22), Croatia (4.42), the Czech Republic (3.67), Poland
(3.44), Slovenia (3.29), and Hungary (2.82) (Fig. 3).

Proportion of GDP Spent on Tobacco Products

According to the International Comparison Program (ICP)
(9), the expenditure for tobacco and proportion of GDP spent on
tobacco ranges from 0.8% (Romania) to 1.8% (Bulgaria, Poland,
the Czech Republic and Hungary). Croatia, Slovenia and Slovakia have only slightly lower proportions: 1.6%, 1.5%, and 1.1%,
respectively (data not shown).

DISCUSSION AND CONCLUSIONS
Data on tobacco consumption in Croatia reveal discouraging
statistics − approximately every third male and every fifth female

Lung Cancer Mortality

Fig 3. Standardized death rates (SDR) per 100,000 population
from lung cancer in the working population (25–64 years of age)

According to SDRs from lung cancer in males, Croatia is
ranked high 3rd place. SDR of 70.3/100,000 is higher than rates
in Romania (69.5), Bulgaria (60.9), the Czech Republic (58.7),

Legend: black: males; white: females
Data are standardized to the standard European population.
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Table 2. The proportion of smokers among youth in Croatia and other countries (1997–2005)
Boys

Girls

1997–2001

2002–2005

1997–2001

2002–2005

Slovenia

NA

29.50%

NA

29.70%

Hungary

36.00%

28.20%

28.00%

28.80%

Czech Republic

22.00%

28.70%

18.00%

30.60%

Slovakia

28.00%

31.10%

18.00%

28.10%

Poland

27.00%

26.30%

20.00%

17.00%

Bulgaria

NA

28.70%

NA

26.40%

Romania

NA

NA

NA

NA

Croatia

NA

23.20%

NA

24.90%

smokes. During 1994–2005 the total prevalence of smoking decreased from 32.6% to 27.4%. Although this decreasing trend is
not statistically significant, its social importance should not be
neglected. Such a decrease at the population level within a decade
was primarily due to females. On the other hand, smoking among
males remained almost unchanged. Additional efforts are obviously needed to reach the phase of the tobacco epidemic marked
with constant decline of smoking among men and women (10,
11). In view of the overall smoking prevalence, Croatia is similar
to Romania, Poland, the Czech Republic, Hungary, and Slovenia.
In addition to the political past and transitional problems, these
countries also share a similar burden of tobacco consumption that
exceeds 20%. Moreover, the analysis of smoking prevalence according to gender revealed no difference between the observed
countries. Male smoking, as expected, dominates in these countries but the peak of the tobacco epidemic among women is yet
to come (12, 13). Diminishing of sex differences already observed
in Northern and Western European countries tends to spread over
the continent, affecting Eastern and Southeastern Europe as well.
Although female and male smoking are often reported side by
side, a distinction should be made in terms of potential health
consequences. Women are more susceptible to cigarette carcinogens, having higher risk of developing lung cancer and additional health risks, especially with regards to reproduction (14–
16). Smokers’ children are affected up to adulthood, being prone
to developing a variety of pathological entities, such as respiratory disease, attention deficit disorder, and cancer (17, 18). Smoking usually starts at a young age and, besides increasing the
probability of active smoking later in life, it is associated with
other severe health risks: high-risk sexual behaviour and substance
abuse. Data on smoking among youth in the Tobacco Control
Database were mainly extracted from two large surveys, the
Health Behaviour in School-aged Children Survey (HBSC) and
the Global Youth Tobacco Survey (GYTS) (19, 20). Consistent
methodology was used in both of them, allowing greater comparability than in adult surveys (21–23). According to the 2002−2005
data, girls smoke more than boys in Slovenia, Hungary, the Czech
Republic and Croatia, as opposed to Slovakia, Bulgaria, and
Poland. These insignificant differences are in accordance with a
study of students aged 13−15 years in seven Southeastern European countries (24) including Croatia. While current tobacco
consumption among youth may be used to predict the extent of
smoking among adults in the future, lung cancer mortality is the

best approximation of tobacco exposure thirty years earlier. According to this mortality indicator Croatia is ranked 3rd in Europe
(7). Epidemiologic analysis of lung cancer mortality trend is
treated as a very predictive model of assessment of the impending
tobacco epidemic – it is noteworthy that as much as 80−90% of
lung cancer cases in Europe are attributable to smoking. Therefore,
lung cancer mortality rates are reliable indicators of the cumulative hazard of smoking in the past (25). The relative risk of lung
cancer in smokers is 20 to 30-fold higher, suggesting a strong
causal relationship. The standardized death rate (SDR) for
Croatian males (70.3/100,000) indicates that they die more often
from lung cancer than males in Romania, Bulgaria, the Czech
Republic, Slovenia, and Slovakia. Only Hungary and Poland have
higher rates, 99.7 and 72.0. With SDR of 15.9 for females Croatia
is ranked slightly better − 5th place. Hungary, Poland, Slovenia,
and the Czech Republic have higher rates, while Romania, Bulgaria, and Slovakia have lower rates. SDRs for males are generally higher than for females and, as mentioned previously, this
finding is consistent with the higher tobacco exposure of the male
population in the past. Even so, death rates from lung cancer tend
to converge in many European countries and in unfavorable
circumstances become the underlying cause of the increase in
female mortality. Lung cancer mortality trends in men are on a
downward path in most European countries while female rates
continue to rise (26, 27). Social changes facilitated female smoking and the tobacco industry additionally promoted this trend (28,
29). Nowadays, lung cancer mortality rates among females are
rising in many EU countries (Romania, Spain, France, Slovenia,
Belgium, Italy, and Finland), while they are declining among
young males (30). Tobacco consumption has been recognized in
Croatia as one of the major public health problems for a long
period of time (31). As an EU candidate Croatia is trying to reduce
tobacco consumption through the implementation and stricter
enforcement of laws against smoking in public places. Furthermore, the anti-tobacco policy has become one of the major priorities in the national health agenda. Some opponents disagree
with the new laws, stressing their negative economic effect disregarding the results of a relevant study (32). They simply trivialize the negative effects of smoking on the population’s health and
neglect the total cost of smoking which is still hard to estimate.
Costs can be divided into those borne by smokers themselves and
those by the rest of the community. They are comprised of tangible costs (resource costs) and intangible costs, e.g., pain, suf-
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fering and loss of life. Since smokers do not bear all costs, government taxing allocates these costs to their source of origin. In
most EU countries, cigarette taxes do not represent a significant
portion of the country’s budget and their proportion in the total
tax collection is 1−5% (Croatia 5%, EC 2004). Croatia is one of
the transitional countries with tax representing the highest portion
of cigarettes’ retail price (33). Taxing is globally considered as
one of the most cost effective tobacco control options since some
studies have shown that a price rise of 10% decreases consumption by about 4% in high-income countries (34, 35). Nevertheless,
the budgetary impact of smoking can hardly be a measure of the
economic impact of smoking on the community. The proportion
of GDP spent on tobacco products is only a single and largely
underestimated variable among tobacco-associated costs. For the
selected countries it ranges from 0.8% to 1.8%. The implementation of anti-tobacco measures and prevention campaigns has raised
public awareness of potential tobacco-related health risks in
Croatia. Although these activities are well described, the evidence
of their effectiveness is insufficient. According to Goel and Budak
in 2007 (11), campaigning was more than appropriate since more
current and former smokers were exposed to anti-smoking campaigns in Croatia than in EU candidate and member countries.
However, the percentage of smokers who wanted to quit was
lower and there was a relatively low share of non-smokers claiming to be protected from second-hand smoke. Croatian antismoking campaigns faced more difficulties than similar ones in
other European countries. This is because Croatia, as many transitional countries, experienced a period of increased tobacco
promotion (36). Indeed, clear evidence of the effectiveness of
these campaigns is still missing but a relevant effect is not to be
expected since experience showed that only one smoker out of
500 gave up smoking (37). Potential effects of these campaigns
on tobacco related mortality, which is the most prominent tobacco consumption indicator, should be visible only during the
following decades. In the medium term, the only efficient way to
reduce tobacco consumption and related mortality among all
groups is individual smoking cessation. Individual interventions,
such as pharmacological and behavioural therapy, are more
likely to induce individual cessation efforts and significantly
increase the probability of long term smoking cessation in adults.
On the other hand, smoking cessation in young people requires
specific approach because pharmacological and strictly behavioural measures do not seem to be so efficient in this age group.
It is important to be aware of a different pattern of smoking
habit among young people: a majority of them are not regular
smokers. Therefore, longer term follow-ups are needed (38, 39).
We faced several limitations and biases in our study. The Tobacco Control Database contains mainly regional surveys of
country-specific data and other internationally recognized
sources. These surveys use different methods and population
groups to assess prevalence of tobacco consumption, which may
lead to a question of compatibility. The majority of national
representative studies are usually self-reported, hence there is
always a possibility of under-reporting bias. Moreover, data from
some countries are partially or not available, as mentioned in the
results. There is always a possibility that some less visible reports
and surveys exist. Despite its limitations, the Tobacco Control
Database provides standardized data that can be used to track and
assess tobacco consumption within and across countries. It is

constantly updated and considered a relevant source of data
maintained by the WHO. Nevertheless, all economic indicators
regarding tobacco use in Croatia and other transitional countries
should be taken with caution since a substantial portion of cigarettes is smuggled or sold on the black market because Croatia is
positioned on a traditional and long-established route (40). In
conclusion, huge efforts were put into anti-smoking activities
during 1994−2005 in Croatia. However, during the analysed
period the prevalence of adult smoking in Croatia remained relatively high and the observed decline was not statistically significant. Men do not smoke less than a decade ago and, despite the
observed decline among women, new trends are observed and
smoking appears to be increasing among teenage girls. These
results reveal that current anti-tobacco strategies are ineffective
in reducing smoking prevalence among men and youth. According to observed trends among these groups, a potential increase
in the tobacco burden is expected in the future. Primary prevention has its prominent role; however, in order to limit the tobacco
epidemic, Croatia has to take joint action targeting tobacco consumption per se and implementing different tobacco control
measures. These activities should especially be affecting groups
that are shown to be at high risk: men and youth. Comprehensive
approach should include raising awareness of health risks related
to tobacco consumption, restriction of smoking in public places,
higher taxing of tobacco products, implementing a stricter ban
on advertising and promotion of tobacco products, and supporting
smoking cessation. This last measure should give results in the
medium term but it needs to be supported by all health professionals. Eventually, we should expect progress at the population
level in terms of social stigmatization of smoking and wider intolerance to second-hand smoking. Without doubt, we have not
yet seen the full impact of smoking on the health of the population. Smoking will remain the major preventable cause of the
poor public health situation in Croatia.
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