Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 13 November 2020 d0i:10.20944/preprints202011.0382.v1

Article

Health Inequality as the Consequence of Drinking
and Smoking in Case of the Czech Republic

Beata Gavurova * Miriama Tarhanicova 2, Adam Kulhanek 3, Roman Gabrhelik ¢

134 Department of Addictology, First Faculty of Medicine, Charles University and General University Hospital
in Prague; beata.gavurova@Ifl.cuni.cz; adam.kulhanek@If].cuni.cz; roman.gabrhelik@If1.cuni.cz.

2 Faculty of Mining, Ecology, Process Control and Geotechnologies, Technical University of Kosice;
miriama.tarhanicova@tuke.sk

* Correspondence: beata.gavurova@lfl.cuni.cz; Tel.: +421-944-420-654 (B.G.)

Abstract: Background: Drinking and smoking have economic consequences and are the main risk
factors of mortality and morbidity. Disease-specific deaths attributable to using substances present
the primary health indicator in this study. This analysis focuses on mortality in productive age, 15
to 64 years since those deaths are considered the highest economic burden. Method: In the analytical
part, data from the Registry of deaths of the Czech Republic for 1994 to 2017 were used. The number
of deaths attributable to smoking and drinking was calculated using attributable fractions, based on
literature review. This research aimed to reveal the gender differences in deaths attributable to
drinking and smoking, according to age, and the differences in deaths regarding smoking or
drinking. Results: The mortality attributable to smoking and drinking differs across age groups and
genders. The highest median share of tobacco-related deaths is in the age group, 60 —64 years. The
highest median share of alcoholic deaths is in the age group of 50 —54 years. Conclusions: There are
significant differences between genders in both, smoking and drinking. A prevention program
should be targeted to different age groups.
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1. Introduction

Globally, drinking and smoking, belonging to the group of legal drugs, are phenomena
representing the economic burden. WHO estimates that approximately 8 million people die each year
due to smoking [1]. In general, smoking kills about half of the people who smoke. On the other hand,
in 2016, alcohol killed more than 3 million people (5.3 % of all deaths). Those deaths rose into 132.6
million disability-adjusted life years (DALYs). The prevalence of heavy alcohol use and daily tobacco
use is the highest in Europe. The age-standardized prevalence of alcohol dependence is estimated to
be 843.2 per 100 000 people. According to the newest research in 2017, the prevalence of tobacco
deaths was 110.7 deaths per 100 000 people., followed by alcohol deaths (33.0 deaths per 100 000
people) [2]. Several studies have addressed the negative impact of alcohol consumption and smoking
on human health and society [3-8].

To eliminate the prevalence of smoking and alcohol consumption, and to reduce the negative
impacts of these substances, many countries create new intervention programs. Numerous regional,
national, and international researches provide an essential platform for these programs. In research
programs, there is a gap of building international research teams that examine appropriate usage of
health indicators across the separate geographical areas, in more detail. Similarly, various global
crises and risks, such as the present COVID —19 pandemics, represent a proof of an increasing
significance of using appropriate health indicators to describe the actual state of health population.
In most studies, there is highlighted need for more in-depth research of health indicators as the lack
of data disables making appropriate comparison of health level across countries.
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Studies dealing with legal drugs' social impact on health and economy examine different
alcohol or tobacco consumption levels. The economic aspect of drug-using is widely defined as a
social cost. That cost represents health care expenditure, law enforcement, lost productivity, and
other direct and indirect costs, including harm to others [1]. The interest in exploring these areas is
growing with the expanding adverse effects of legal drug use. The so-called meta-analysis is used to
quantify the relation between legal drugs and their consequences. Those studies take into account
many diagnoses attributable to alcohol or cigarettes. Considering the ICD—10, in many cases the
attribution is known by definition. However, there are diagnoses related to substances only partially.
Using only the underlying cause of death undoubtedly underestimates the burden of alcohol-related
harm and may give an inaccurate picture of those most likely to suffer from alcohol-related deaths,
especially among younger men [9]. The adverse effects of smoking and drinking include mortality
and morbidity, that represent the lost productivity. From the economic point of view, the mortality
and morbidity is essential mainly in productive part of population (from 16 to 64). To this fact, we
considered the deaths in productive age of population. Using drugs diminishes the health status of
the population, both mortality and morbidity are generally considered to be the significant indicators
of health.

Many socioeconomic factors seem to be the starting point of smoking and drinking addiction.
One of them is the place of living. According to authors Fukuda et al., living in urban areas negatively
influences a raised probability of smoking [10]. The next factor is the education level and the age of
people. According to authors Bilal et al., the smoking prevalence is lower in women with a higher
level of education [11-12]. Women are the ones who seek alcoholic treatment earlier. To this fact, they
have a higher probability of getting over the addiction compared to men [13]. Recent findings show
the differences between genders within alcohol use disorders decreased over time. Male drinkers
consume larger alcohol quantities than female drinkers do [14]. Not only the amount but also the
frequency of drinking is higher in the case of men. Generally, women are consistently more likely
than men to be life-time abstainers [15]. Marriage positively influences smoking at a younger age,
even though its adverse effects in older people are expected. The country's income level might affect
its citizens' smoking and drinking habits [10]. In high-income countries, older age is associated with
more frequent drinking but smaller quantities. Middle-income countries showed less frequent
drinking but more massive amounts [16]. Moreover, biological factors lead to women's vulnerability
to alcohol, such as different needs and motivations for drinking [17]. Discrepancy in alcohol and
tobacco use within genders might influence the total number of deaths related to these substances.
To confirm this assumption, we studied gender differences comparing the share on deaths
attributable to smoking and drinking in Czech Republic in productive age, separately for women and
men. The given coherent facts motivated us also to perform this research separately for different age
groups. The results are presented clearly in boxplots.

The wunderstanding of drinking and smoking patterns influences policy-makers.
Recommendations for policy-makers referencing alcohol consumption and potential health benefits
should not be generalized to all ages [18]. To conclude our assumptions for this study, taking into
account only deaths that occur in productive age of Czech population, there are differences between
men and women in separate age groups; there are differences between deaths attributable to smoking
and deaths attributable to drinking. The aim of this research is to study differences between deaths
attributable to smoking and drinking and the differences in regard to the type of examined drug.

Study is divided into six chapters. First one brings the strong introduction to the examined
issues. Following background of the study tells more about the previous studies done in the similar
field of study. The materials and methods are concluded in the third part. The results are presented
in the fourth chapter, followed by the discussion and conclusion.

2. Background of the study
Deaths attributable to smoking and drinking, as the health indicator, was the subject of the many
previous studies. The authors were concentrated on many different aspects of mortality; its relation
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to other social factors; differences across regions and countries; differences within genders;
predictions etc. Authors Pruckner et al. examined the predictions in alcohol-related deaths within the
last four decades, in the WHO European Region [19]. The authors used data available from the WHO
database. Their results suggest that from 1979 to 2015, the age-standardized death rates due to
selected alcohol-related causes decreased significantly for both sexes in all examined countries. As
the authors also claim, the regional differences have been persisting. The authors also assume that if
this trend was maintained (according to their model’s results), the rate of alcohol-related deaths
would decrease until 2030.

The alcohol attributable mortality has been decreasing in the last decades. However, it is related
to avoidable mortality representing significant health and social burden for a country. This study
offers many implications for the policies’ creators. Probst et al. were ambitious in researching
different alcohol consumption impacts on health among individuals with a low/high socioeconomic
status [20]. Authors confirm a relation between alcohol consumption and socioeconomic status, even
though the process in general is complex. This arise from the fact that it is hard to obtain relevant
data necessary for correct research of interactive effects between alcohol consumption and
socioeconomic status. However, it is also inevitable to examine drinking habits besides alcohol
consumption. Alcohol consumption and alcohol-attributable mortality remain a perspective strategy
to eliminate inequalities in population health.

Similarly, it is necessary to examine complex relationships between risks related to alcohol
consumption, socioeconomic status, and mortality to create relevant policies in population health.
Collins examines the relationship between socioeconomic status and alcohol consumption [21]. The
research findings suggest that people with higher socioeconomic status may consume the same or
even higher amount of alcohol than people with a lower socioeconomic status. However, the latter
group seems to bear a disproportionate burden of negative alcohol-related consequences. The author
claims that research of associations among these variables is more complicated due to the influence
of race, ethnicity, and sex. The group of people with a lower socioeconomic status also consists of
various marginalized communities with race and ethnic minorities, homeless people, etc., who may
experience more significant alcohol-related consequences. The study appeals to creation of multilevel
interventions that would consider risks at an individual's level. These economic differences are
caused by higher negative consequences of alcohol consumption in more marginalized and
vulnerable populations. In the study, Stefler et al. deal with smoking and alcohol consumption
impacts on cancer-related mortality [22]. The aim of their study was to calculate the population
attributable risk fraction of cancer deaths from smoking and alcohol. The study focused on three
countries: Russia, Belarus and Hungary. The authors examine these lifestyle factors” contributions to
differences in male cancer mortality in each of these countries. Data were collected as a part of a
retrospective cohort study. The study also declares that men in Eastern Europe have the highest
mortality rate of cancer in the world. Similarly, in Eastern Europe, there is a high prevalence of
smoking. According to the analysis results, in Eastern Europe, there may be at least a third of cancer
deaths in men caused by smoking and alcohol consumption. These findings should be implemented
into the creation of health policies that focus on the population lifestyle factors.

Ostergren et al. examined the inequalities in health in the northern countries. They aimed to
research the impacts of smoking and alcohol consumption on the differences in life expectancy [23].
The authors used data registers in Denmark, Finland, Norway, and Sweden. Their study was focused
separately on men and women in the age of 25 — 79 years, during the period between 1995 and 2007.
The study results show that 40 — 70% of life expectancy differences in the northern countries are
related to smoking and alcohol. The differences were determined among these countries, as well. The
contributions' magnitude was about 30% in Norway, Sweden, Finnish women, and around 50%
among Finnish men and Denmark. In conclusion, the authors state that smoking and alcohol
consumption significantly impact the differences in the northern countries and sexes' mortality.

Leung et al. examined alcohol consumption and relevant consequences in adolescents in 1968 in
low and middle-income countries [24]. The study aimed to compare the risks according to sex across
these countries. The research sample consisted of 271 156 adolescents aged 13 — 17 years. The study
results show the sex differences in the prevalence of alcohol use and consequences among adolescents
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living in low and middle-income countries. The study concludes that there is a higher probability of
alcohol consumption in men than in women in all of the examined countries. Five countries
(excluding Europe) recorded greater odds of intoxication in males. In America, South-east Asia, and
Western Pacific, there were determined greater odds of alcohol-related problems amongst males. In
Indonesia, Myanmar, Cambodia, Tuvalu, Morocco, Senegal, Kiribati, and Thailand, there were
determined the highest odds of alcohol use among males compared to females. The study confirms
the following conclusions: among adolescents — males living in low and middle-income countries
had, on average, twice higher odds of drinking alcohol and experiencing adverse consequences. The
authors appeal to the creation of prevention programs that would prevent a higher prevalence of
alcohol consumption in researched countries in the future, which is probably a consequence of
improved gender equality and increasing welfare.

Janssen deals in the study with research on changes in smoking impacts on life expectancy in
the European countries [25]. The author also focuses on time changes and differences across the
European countries and regions. The analyses' results show that smoking-attributable mortality
contributed, on average, three years (43.5%) to the 7-year life expectancy difference between women
and men in 2014. However, the highest increase was evident in 1995, at 5.2 out of 9.0 years.
Consequently, a decrease in parallel with the average sex difference in life expectancy was evident.
The author concludes that the tobacco epidemic in the European countries will reduce differences in
life expectancy between the sexes.

Smith et al. focused on research the differences in smoking cessation between men and women
[26]. The authors identified 214 sex/gender difference tests from 190 studies through Medline. The
authors also claim, based on many studies’ results, that women have more difficulties maintaining
long-term abstinence than men. The analyses show that the differences in smoking cessation between
men and women are influenced by bio-psycho-social variation in samples across place and time. The
authors also emphasize a need for more research in this area to recognize other important causalities
for the proper setting of efficient prevention programs.

Leventhal shows the unequal effects of public health interventions on decreasing smoking
addiction [27]. The author also emphasizes the significance of the factors, such as ethnicity/race,
socioeconomic position, physical/behavioral comorbidity, and others. The author also claims that it
is inevitable to create multilevel transdisciplinary models that are required for a comprehensive
understanding of sources of tobacco-related health disparities. It is recommended to include into
researches a new platform, ‘socio-pharmacology,' in order to examine these factors more effectively.
This would enable a better understanding of socio-pharmacological mechanisms that impact tobacco-
related health disparities. Consequently, it may influence a setting of more qualitative interventions
within public health that would decrease tobacco-related health disparities.

The given research studies represent a valuable platform for the creation of national and
international benchmarks in this area. They also motivate to realize other research and national and
international comparative studies, which are inevitable for the creators of relevant policies and
experts in public health to set effective prevention programs and realize national and regional
strategic health plans.

3. Materials and Methods

We used the data from the Registry of Deaths of the Czech Republic for the period from 1994 to
2017. Data were obtained from the Institute of Health Information and Statistics of the Czech Republic
as a part of the project “Economic Quantification of social cost as the results of alcohol, tobacco, and
illicit drug use” under the Government Council for Drug Policy Coordination of Czech Republic. We
cleaned the gathered data and removed all the duplicities and errors.

To better understand our way of calculation, it is necessary to define what present the words
“category” and “group”. In this study, we used the “category” to define the four categories of deaths:
alcoholic deaths of men, alcoholic deaths of women, smoking deaths of men, and smoking deaths of
women. As we were interested only in the deaths that occur in productive age, the “group” defines
ten age intervals as follows: 15—19, 20—24, 25—29, 30—34, 35—39, 40—44, 45—49, 50—54, 55—59,
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60—64 years. As we did the analysis based on the data from 1994 to 2017, we created the matrices of
deaths related to smoking and drinking for each “category x group” in every year.

After the definitions, we continue by describing our method. First of all, it was necessary to
identify the deaths that corresponds to each matrix. To make it easier to understand, we had to
identify which of deaths from the Registry of deaths is related to smoking or drinking. Since this
database contains the main cause of death, we picked diagnoses according to this criterion. To
identify the diagnoses related to drinking or smoking, we did the literature review [28-33]. According
to the diagnoses definition of ICD - 10, several diagnoses are a direct consequence of
drinking/smoking. Such diagnoses are referred, in the literature, as 100% attributable to alcohol or
tobacco use. To this, if someone died because of diagnose 100%-related to alcohol, we will count this
death as 1. So, we will add 1 death to the total number of deaths related to alcohol.

For the other diagnoses, partly attributable to legal drugs, the attributable fractions were found
in the literature. If someone died because of tobacco-partially-related diagnose, we add this death to
the total number of deaths related to tobacco as corresponding fraction. To be exact, that means that
only part of this death is related to smoking; this death occurred also because of the other factors. All
the fractions are released in the final report of the project [34].

Next, we standardized the number of deaths per 100 000 for each category x group. The age-
standardization method presented by West and Kanchanaranksa and Naing was implemented [35-
36]. As the reference population, we used the World Standard Population defined by WHO [37]. The
corresponding results are shown in chapter 4.1 and chapter 4.2

Then we divided the number of deaths corresponding to each category x group by total number
of deaths corresponding to each group, so in the four group, we calculate the share on death in age
interval on total number of deaths attributable to drinking/smoking. This number represent the
indicator of health in this study. To better understand the differences between genders and age group
we then created the boxplots and compare the median value of those shares.

4. Results

In the first subchapter, the standardized number of deaths attributable to drinking and smoking
is calculated. Generally, quantification of the effects of drug use includes calculation of the so-called
lost productivity. This lost productivity represents the number of years lost or the productivity lost
due to premature death. Lost years refer to the potential number of years that a person could reach
if he or she did not die due to drug use [32], [38-39]. It is, therefore, important whether the person
who died was at a productive age or not. The calculations are made concerning the population's age
and sex, while the analysis is focused on people of working age (from 15 to 64 years).

The following subchapters show the differences within share on death attributable to smoking
and drinking separately for different age groups and genders. Since we want to know, whether the
mortality attributable to smoking/drinking is higher in case of younger or older people, we created
the boxplots. The boxplots help to determine the median value, the Q1 (1. quartile)/ Q3 (3. quartile)
of share on deaths corresponding to smoking and drinking in age interval. The subchapter 4.2 informs
about the median values of share on deaths attributable to smoking/drinking in case of men.
Following subchapter, 4.3 brings the results (median values), of share on deaths attributable to
smoking/drinking in case of women.

4.1. Number of deaths attributable to drinking and smoking

Figure 1. shows the calculated number of deaths attributable to drinking and smoking in the
case of the Czech population from 1994 to 2017. As seen, from 1994 to 2017, there is a decrease in the
standardized number of deaths resulting from drinking and smoking. The decline is recorded for
both men and women. Although an almost linear decrease in the number of deaths is evident in
alcohol, this is not the case in smoking (we see a relatively turbulent development in the number of
standardized deaths per 100 thousand). As can be seen, the number of deaths due to smoking is
higher than deaths associated with alcohol use.
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Figure 1. A standardized number of deaths attributable to drinking and smoking in the Czech
Republic from 1994 to 2017. a) The number of men deaths attributable to drinking; b) The number of
women deaths attributable to drinking; ¢) The number of men deaths attributable to smoking; d) The
number of women deaths attributable to smoking.

The differences in standardized number of deaths are seen even among sexes. The standardized
deaths attributable to alcohol is almost three times higher in men than in women. In case of smoking,
number of standardized deaths is also almost three times higher in men than in women. According
to standardized number of deaths, we know there exist differences among genders.

4.2. The Share on Men Deaths Attributable to Smoking and Drinking in Productive Age

As Figure 2 shows, in case of deaths of men aged 15 to 34 (young adult), the median value of
share of deaths on the total number of deaths attributable to drinking in the productive population
is between 1,9—4,8%. The highest median value corresponds to deaths occurs in the age from 30 to 34
years. The lowest median value is known in the age group 15 do 19 years. The median value of share
on deaths, in case of smoking is lower than in case of alcohol. For the same age interval (15 to 19
years), the median value of share on deaths corresponds to 0,18-0,4%. The lowest median value is in
age group of 15 to 19 (0,18%), however, there is an outlier value of 0,25%. On the other hand, the
highest median value corresponds to age interval 25-29 years, with value of 0,4% . Although, it might
be seen, that in case of age interval 29-34, there is an outlier value of 1,05% that exceeds mentioned
median value.
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Figure 2. Boxplots of men deaths attributable to drinking and smoking corresponding to different
age groups on total deaths attributable to drinking and smoking men in productive age. a) Deaths
share of men at the age of 15 -19 years; b) Deaths of men at the age of 20 - 24 years; c) Deaths of
men aged 25 - 29. d) Deaths of men aged 30 — 34 years.

Based on the results presented in Figure 3, it can be said that even in the case of middle-aged
men (from 35 to 49 years), a higher median value of deaths share was attributable to drinking
(compared to smoking). The median of share on deaths attributable to smoking is almost five times
lover compared to “drinking” median. The medians of deaths shares are higher in the case of middle-
aged than the medians of deaths share in case of young adults. However, the highest median value
of share on deaths related to drinking/smoking was in case of 4549 years old men. This median
corresponds to 15,1%. On the other hand, the lowest median, in age 35-39, represents only 6,2%. The
highest median value related to smoking deaths of men represents about 8%, and on the contrary,
the lowest value is 1,2%.
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Figure 3. Boxplots of men deaths attributable to drinking and smoking corresponding to different age
groups on total deaths attributable to drinking and smoking men in productive age. a) Deaths share of men
at the age of 35 -39 years; b) Deaths of men at the age of 40 — 44 years; c) Deaths of men at 45 — 49 years.
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Figure 4 represents the share of men's deaths in productive age attributable to drinking and
smoking for age groups 50-54, 55-59, and 60-64 years. As might be seen on previous figures (3 and
4) in the age intervals from 15 to 49 years, there was a significant difference between median value of
share on deaths caused by smoking and drinking. Median deaths share caused by drinking was
higher. However, in case of men aged 55 to 64 years, the median of deaths related to smoking is
higher than median of deaths related do drinking.
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Figure 4. Boxplots of men deaths attributable to drinking and smoking corresponding to different age
groups on total deaths attributable to drinking and smoking men in productive age. a) Deaths share
of men at the age of 45 —49 years; b) Deaths of men at the age of 50 — 54 years; c) Deaths of men at 55
— 64 years.

While the median value of share on deaths attributable to drinking, in case of 45-49 years old
men, is around 18,5%, the median value of share on deaths attributable to smoking is lower (about
18%). The variance of both mentioned median value seems to be high, as Figure 4 also shows. Even
there is a significant change in median value comparing the schemes a) and b) on Figure 4, the median
value of share on deaths attributable to drinking in b) is higher then in a) with corresponding median
value of 18,5% and 19,8%. The slight decrease in “drinking” median is seen in c), with corresponding
median value of 19,7%. In case of smoking, the median value of share on deaths in c) represents
almost 40%.

4.3. The share on women deaths attributable to smoking and drinking in productive age

Since the effects of alcohol on women's mortality might differ from the mortality of men, the
women share on deaths in productive age is part of this subchapter. As it might be seen in Figure 5,
there is a difference between the median value of share on deaths in smoking and drinking. However,
the median share of deaths attributable to drinking is higher. For women aged 15 to 19, the median
share on deaths is slightly below 1,75%. This median share of deaths increases when comparing next
year intervals. To be exact, in b) the median share of deaths is nearly below 3%; but outlier below 4%
presented, in c) the median share on deaths is also below 3% but in case of d) the median share on
deaths attributable to drinking is above the 4%. The variance of percentage is the highest in d) also.
On the other hand, in case of smoking, the median value of share on deaths in case of women aged
15 to 19 is below 0,5%. In b) the median of share on deaths is about 0,5%. In the following age interval
(from 25 to 29 years) the median share is slightly below 1%. The age interval 30 to 34 years is known
for the median share of about 1,5%.
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Figure 5. Boxplots of women deaths share attributable to drinking and smoking corresponding to
different age groups on total deaths attributable to drinking and smoking women in productive age.

a) Deaths share of women at the age of 15—19 years; b) Deaths of women at the age of 20—24 years;
¢) Deaths of women aged 25—29 years. d) Deaths of women aged 30—34 years.

Share on deaths of women in productive age were higher in the case of alcohol. As seen in Figure
6, the median share of alcoholic deaths in the age group 35 to 39 was nearly 7%. The median of
percentage of deaths attributable to smoking was above 3 %. In the case of women who died at 40 —
44 years, there are higher discrepancies between smoking and drinking. While drinking median share
on deaths in this interval is attributable close to 12%, smoking is only attributable to nearly 6%. The
last chart in Figure 6 shows the share of deaths between 45 — 49 years. As it is evident, drinking was
attributable to nearly 17 % of those deaths, while drinking was only below 10 %.
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(a) (b) (c)
Figure 6. Boxplots of women deaths share attributable to drinking and smoking corresponding to
different age groups on total deaths attributable to drinking and smoking women in productive age.
a) Deaths share of women at the age of 35—39 years; b) Deaths of women at the age of 40—44 years;
¢) Deaths of women aged 45—49 years.

Figure 7 shows the differences within medians of share on deaths of women caused by alcohol
and tobacco in the age interval of 50-64 years from 1994 to 2017. For women aged 50 to 54 years, the
median share of deaths because of drinking was higher compared to smoking. As a contrast, in case
of women aged 55 to 64 years, median share on deaths attributable to smoking is higher than the
median share of deaths attributable to drinking. This brings significant change in the trend of
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mortality caused by harmful effects of smoking and drinking. In the age group from 50 to 54 years,
the median value of share on deaths attributable to drinking in case of women was below 18,5%.
However, the variance of shares is seen in Figure 7, in scheme a). There is an outlier median value of
share below the 14%. On the contrary, the median value of share on deaths attributable to drinking
in case of 55-59 years old women, is above 20%. In the age group 60 to 64 years, the median value of
share on deaths attributable to drinking is even below 19%. However, median value of share on
deaths attributable to smoking is in b) below 26% and in c) is above 36%.
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Figure 7. Boxplots of women deaths share attributable to drinking and smoking corresponding to
different age groups on total deaths attributable to drinking and smoking women in productive age.
a) Deaths share of women at the age of 50 —54 years; b) Deaths of women at 55—59 years; c) Deaths
of women aged 60—64 years.

5. Discussion

According to the results, there is a downturn in standardized mortality attributable to smoking
and drinking during the examined period. We can therefore say that the mortality trend in the Czech
Republic reflects the global trend in alcohol consumption, that was also presented by Pruckner et al.,
[19]. Considering the standardized mortality as the health indicator, we might say, that during the
examined period, the health of citizens has increased. While comparing mortality attributable to
drinking or smoking, higher mortality is calculated in the case of tobacco. To this fact, smoking brings
more negative effects, and diminish the health more drastically (compared to drinking).

In the Czech Republic, the number of deaths is higher in the case of men. However, the decrease
in mortality in women's patients is lower than in the case of men. This might be the consequence of
the fact mentioned in [13] that women are the ones who seek healthcare more than men. As shows
study of Ostergren et al., the alcohol and smoking negatively influence the life expectancy [23]. We
can assume that the alcohol and tobacco reduce the health of people, and so consumption of both
legal drugs bring the negative effect of amenable mortality and raising the number of lost years.

From 1994 to 2017, the proportions of deaths reached higher values in the older population's
productive part. When comparing mortality due to drinking and smoking, alcohol consumption is
significantly more dangerous for the economically productive population. Alcohol consumption has
been associated with a higher median proportion of deaths in the lower age groups. In practice, that
means that drinking alcohol brings a higher potential loss of productive life. However, the number
of people who die as the result of smoking is more than twice higher comparing to number of people
who die because of drinking, each year; all in all, those deaths may arise in society's same total loss
because of alcohol compared to tobacco.

For both genders, we might conclude that the median share of deaths occurred in age of 15—34
years is up to 4%. The median share of deaths of people aged 35—49 is up to 17%. In the case of the
oldest productively active population, the median proportions of deaths represent up to 20%; in the
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highest age intervals (from 55 to 64 years), it is even more than 20%, up to 40%. To this fact, the share
on deaths as the indicator of health signifies, that the most significant negative health effect of
smoking or drinking is in the oldest productively active population.

The median share on mortality related to smoking in the age group 15—34 is approximately the
same for both men and women and is the lowest comparing to the following age groups. The age
group, that includes middle aged people, i.e., from 35 to 49 years, was accompanied by a higher
median share value of deaths due to alcohol consumption in the observed period in women's cases.
This might be contradictory to [14], who says that men drink more and more frequently than women.
However, it may also be because alcohol's effects are more negative for women than for men. Alcohol
consumption of women is very specific and a woman’s body responds to alcohol in a different way
than man’s body. These differences are especially related to anatomic, physiological and also
psychological differences in both sexes. Smoking attributable mortality at this age is associated with
the similar median share of deaths for both men and women, however according to our results we
might say, that median share of smoking attributable deaths in age group 35 to 49 years is higher in
case of women.

In the age group from 50 to 54 years the higher median proportion of deaths is attributable to
alcohol use compared to smoking. During the observed period, 55 to 64 years' age is characterized by
a higher median proportion of deaths associated with smoking, both in women and men. However,
we observed higher differences in the proportions of alcohol and tobacco deaths for men for these
age groups. Median share on deaths attributable to alcohol is higher in case of women (20,2 compared
to median value of share of deaths of men, about 19,6%). In the age group from 60 to 64 years, the
share on deaths of women attributable to alcohol is about 18,5% and in case of men itis a 19,5%. On
the contrary the median percentage of women'’s deaths attributable to smoking in age group 55 to 59
is about 25,1% (median value for men is 27,5%). In the last age interval, from 60 to 64 years, the
median share on deaths attributable to smoking in case of women is 37,5% and 38,7% in case of men.

Alcohol consumption is the cause of several types of diseases. These diseases also include
chronically non-communicable diseases representing a high economic burden for the health care
system, health insurance companies, etc. Drinking alcohol at a younger age can deteriorate social
status and lead to a person's degradation. Alcohol is often the cause of divorce or crime (primary but
also a secondary crime). The territory of the Czech Republic is different in terms of its economic
development and stability. These differences may be due to the level of drinking or smoking
consumption and subsequent mortality. However, differences can also be the cause of people's
educational level, social status, and thus, more determine alcohol consumption.

As alcohol mortality is attributable to lower age categories, it is necessary to focus on the younger
population regarding prevention. Such preventive measures include, e.g., regulation of alcohol and
cigarette marketing or raising the taxes. On the contrary, it is essential to focus on marketing the
adverse effects. For companies that distribute tobacco or tobacco products, it is necessary to focus on
developing and producing safer products that do not have negative impacts or their negative impacts
are smaller than conventional tobacco products. Implementing new active control mechanisms to the
market of addictive substances is also very important [40].

Similarly, prevention programs represent a useful tool that may eliminate the population's
addiction to addictive substances. However, it is necessary to monitor and evaluate its efficiency
regularly. There have been pressure on developing prevention programs that focus on various
groups of a population in recent years, whether from a perspective of age differentiation or
socioeconomic status, regional aspects, and others. The availability of health and social care for
individuals with addiction is also a significant parameter as both treatment and prevention play
essential roles. Late treatment effects or late determination of addiction may have fatal impacts on an
individual and society. Prevention programs for the young population are particularly crucial as
globalization, informatization, and also the influence of various harmful effects on their lifestyles
influence their behaviour.

On the other hand, it is essential to focus on prevention experts who are supposed to be
specialists in their field, and their knowledge and experience should reflect actual trends and
prevention progress. In some countries, the development of training programs that ensure the
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development of a prevention workforce is also supported [41]. Also, the E-learning programs to
Evaluate Online Training Courses in Prevention are developing [42]. For instance, the COVID-19
pandemics - which has a global dimension and strongly negative impacts on different aspects of
society life - also influences the creation of specific prevention programs in the field of addiction in
the individual countries. The global trends and a development of addictions in the individual
countries presented in many domestic and foreign research studies put pressure on creating many
multilevel intervention programs. These programs eliminate addictions and decrease health
inequalities from the point of geography, age and gender differentiation [22], [43].

To compare smoking and drinking's economic impact in the Czech Republic, it is necessary to
estimate the potential lost productivity in potential years of life lost. A more detailed analysis of lost
years and comparisons of alcohol and tobacco use's final effects is needed and might be considered
in future studies.

6. Conclusions

As the provided analysis show, there is a decline in standardized mortality attributable to
smoking and drinking in the Czech Republic. During the period analysed, from 1994 to 2017, the
number of deaths is higher in men. Mortality as the consequence of drinking and smoking brings
economic damages. There is a necessity to get a new health policy involved in targeted prevention.
As the study results show in the case of alcohol, the mortality is connected to younger ages. In terms
of prevention of alcohol drinking, it is necessary to focus on the younger population. Women are
more affected by alcohol consequences at a younger age. On the contrary, in the case of smoking, the
median share on deaths attributable to smoking is higher in the older population.

Smoking and drinking attributable mortality in the Czech Republic reflects the global trend of
declining use of these addictive substances. Deaths due to alcohol and tobacco use are dangerous,
especially for people at working age. Such mortality has far-reaching economic consequences and
causes significant damage to the health system and the social system. It is essential to combat drug
use and step up prevention measures. It is necessary to further address this issue in cost studies and
analyse this issue in the Czech Republic's regions because these regions' level and maturity differ.

This study confirms the assumptions of differences between men and women in separate age
groups and differences between deaths in regard to smoking and drinking. Since legal drugs exist
and its consumption is present in majority of countries, in Czech Republic as well, there exist health
inequality that are the consequences of legal drugs use. To provide further analysis of health
inequalities future studies should be concentrated on social factors that influence the alcohol
consumption and smoking.
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