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Abstract

Background: Alcohol consumption in the Czech Republic is among the highest in Europe. Long-term
tolerance to alcohol both in cultural and political environment resulted in unfavourable trend of
increasing alcohol-related mortality in both sexes. Routine vital statistics capture the alcohol burden
only partially, through the so-called direct effects of alcohol. Epidemiological studies however pointed
at indirect effects of alcohol in many other medical conditions (accidents, violence, hypertension,
ischemic heart disease, neoplasms). Alcohol-related harm is also unequally distributed, with
disadvantaged population groups (low educated, non-married, rural) being at highest risk. Aims: We aim
at detecting alcohol-related deaths using the extended information from the multiple causes of death.
This estimate of alcohol related harm is then subject to analysis of socioeconomic differentials. Data:
We are using 1-year follow-up of individual death records linked to Census 2011 and area-based
deprivation indices derived from various information sources. Methods: Mortality rate ratios for alcohol
related deaths are estimated using a Poisson regression model. We are measuring the effects of both
individual and area-based deprivation. Discussion: The results represent the first estimates of alcohol-
related mortality differentials in Czechia based on validated information about education and making
advantage of multiple causes of death.

Introduction

The alcohol consumption in the Czech Republic is among the highest in Europe, ranging from 10 to 15
litres (of pure ethanol) per capita yearly (depending on the unknown volume of unrecorded sales). At
the same time, alcohol consumption is rather well supported by political authorities: alcohol is being
largely advertised in media, excise taxes are among the lowest in Europe, alcohol is easily available for
adolescents, etc. With the exception of a short-lived anti-alcohol campaign in the late 1980s, inspired by
the ongoing Gorbachev anti-alcohol campaign in Russia (Kubicka et al. 1998), very few public health
efforts were adopted to control the alcohol-related attitudes. Alcohol consumption has increased
steadily since 1960s, peaked in 2007 and decreased since then for beer and spirits. Since 2004, when
the Czech Republic joined the European Union and abolished import taxes on alcohol, consumption
increased significantly for wine, supported by better availability of cheaper foreign wine. As a result of
favorable cultural and political attitudes to alcohol and long-term increasing trends in consumption, the
Czech Republic is currently experiencing an increasing trend in alcohol-related mortality. This increase
contrasts with the general view of mortality as uniformly improving process, and represents a serious
public health issue. International trends in mortality from two major alcohol-related disorders are
presented in Figure 1.
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Figure 1. Age-standardized death rates per 100,000 from major alcohol-related disorders
in 16 countries, both sexes combined
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Source: Human cause of death database (www.causeofdeath.org)

Alcohol is a well acknowledged risk factor in the aetiology of numerous medical conditions. Alcohol
effects on health can be roughly categorized as acute/chronic, or direct/indirect. Alcoholic poisoning is
the most prominent acute direct cause, while acute indirect effects include traffic accidents, falls,
drowning, violence and suicides (Rehm et al. 2004). A major direct chronic effect of long-term alcohol
consumption is the onset of liver cirrhosis, with a 10-20 years needed to develop into a fatal stage.
Strong indirect links were found for circulatory diseases: ischemic heart disease, cardiomyopathy,
hypertension and cerebrovascular diseases (Lucas et al. 2005). Chronic abuse of alcohol also increases
mortality in several cancer types (cancer of oral cavity, cancer of oesophagus, breast cancer, colorectal
cancer, liver cancer) (Allen et al. 2009, Nelson et al. 2013).

As alcohol is implicated both in chronic and acute mortality risk, mortality trends in alcohol-related
causes reflect both the episodes of socioeconomic crises (accompanied usually by worsening situation
of previously disadvantaged population groups with higher prevalence of heavy drinking [Herttua et al.
2007]), and the long-term consumption patterns. In countries where heavy episodic drinking is highly
prevalent (typically central and eastern Europe), alcohol-related mortality is highly sensitive to period
conditions (economic situation, prohibition etc.). Most of the evidence of period alcohol mortality
fluctuations comes from Russia (Leon et al. 1997, 2009, McKee et al. 2001), but strong increase in
alcohol-related was mortality also observed in Eastern Germany at the time of reunification, possibly as
an immediate reaction to political uncertainty and better availability of alcohol (Grigoriev and
Pechholdova, 2017). Recent increase in alcoholic liver cirrhosis has been however observed in many
western countries where the consumption patterns are rather moderate (Baker and Rooney 2003).
Some (few) of the studies have extended the analysis on multiple (contributory) causes of death (Herttua
et al. 2007) as a more complex estimate of the overall burden.

Socioeconomic gradient is particularly pronounced in alcohol-related mortality (Probst et al. 2014),
accounting for up to 10% of the overall disparities (Mackenbach et al. 2015). Alcohol is consumed in
larger quantities among adult males, among lower educated and non-married, and among rural
population. According to Mackenbach at al. (2015), the largest socioeconomic inequalities are currently
observed in Eastern Europe and in Nordic countries and tend to increase in time, especially for women
(Budhiraja and Landberg 2016). The excess alcohol-related mortality in lower socioeconomic groups is



also the main factor of the recent increase in the inequalities (Mackenbach et al. 2015, Herttua et al.
2007).

Using new data resources, this paper aims at assessing the extent of alcohol-related mortality in Czechia
through multiple causes of death and at measuring the socioeconomic gradient and context based on
individual census-linked data combined with contextual information at local level.

Data

The dataset is based on individual records from the 2011 Census (10,490,609 records in total) and
individual death certificates for one year of follow-up after the Census (107,583 deaths observed within
one year after the census). In order to match deaths to census records, a probabilistic record linkage
was conducted using a set of seven identifying variables: year of birth, sex, age at census, and citizenship
as “and-blocking” variables, and territorial unit (a total of approx. 22,000), adress number and marital
status? as “or-blocking” variables.? The direct linkage based on these seven variables (performed in Stata
software) led to 85% of matched death records. Additional rules were applied to deal with data errors
such as typographic errors in address numbers and applicable changes in variables (change in marital
status, change of address etc.). As a final result, 91.9% of death certificates were linked to the Census.
The linkage rate was the highest amongst Czech citizens (92%), while it was considerably lower for
foreigners (67%); foreign citizens however only constitute 0.4% of the overall deaths. Regarding age and
sex, higher than average shares of unlinked records were observed for male deaths at age 20-60. In case
of females, no specific pattern was observed for distribution of unlinked records. Both Census and death
records contain four categories of marital status (never-married, married, divorced, widowed).
Regarding education, death certificates include 5 categories of education (no education/unknown,
primary, vocational, secondary, and tertiary). In Census, education is classified in 16 detailed categories
(transposable into death record categories).

For each death certificate, multiple causes of death were available. The alcohol-related deaths were
extracted from multiple causes of death as death where alcohol was reported at any stage of the morbid
chain or as contributory disease in Part Il of the death certificate (i.e. not directly contributing to the
death). This approach enables for a better detection of alcohol related harm and also eliminates
potential problems with coding practices across regions or social classes.

Contextual indicators of deprivation are then merged to the individual data. As there is no area-
deprivation index provided formally, several combinations of deprivation indicators will be tested using
multivariate statistical methods.

The regression model
The main analytical tool will be fitting of a Poisson regression model with the following initial design:

In (ui ) = In(E;)+ By + B1age; + [(edu/ms); +f3 (deprivation)i,j ,

Where y; are the expected alcohol-related death counts, E; are population weights, and B, are

regression coefficients for of age, marital status and education of individual i and contextual indicator
of local deprivation in area j where individual i lives. The aim of this analysis is to separate the effect of

2 Marital status on death certificate matches marital status in Census in 97% of the cases.
3 The combination of the seven listed variables uniquely indentified 9,702,661 (92.5%) census records and
106,177 (98.7 %) death records.



individual deprivation (represented in the worst combination by being never-married and uneducated)
from the potentially residual effect of area deprivation.
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