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SUMMARY
Objective: Alcohol abuse is related to a wide variety of negative health outcomes including mortality in older people. Alcohol abuse in older 

people is characterised by certain specific features uncommon in general adult population. The main objective of this study was to analyse the 
autopsy protocols of deceased older people in relation to blood alcohol concentration (BAC), sex, age, and manner of death. As a positive BAC, 
> 0.20 g/kg was accepted.

Methods: The sample consists of 1,012 deceased older people (i.e. aged 65 years and over) selected out of 2,377 autopsied subjects in the 
period from 2003–2013. Subjects included into the sample were chosen via the proportional sampling method. Data (BAC, sex, age, and manner of 
death) was recorded in a single structured protocol. Data was evaluated statistically (Kolmogorov-Smirnov two-sample test, Wilcoxon two-sample 
test, risk ratio).

Results: Among older people, there has been a statistically significant correlation of natural death with sex (men died earlier) and with increased 
BAC (people with positive BAC died earlier). In case of violent death there is a difference in the types of accidents in older people with positive 
BAC (> 0.2 g/kg) and with negative BAC (≤ 0.2 g/kg). Drowning is more common in older people with positive BAC. 

Conclusions: Health campaigns in Europe and the Czech Republic aimed at reducing alcohol consumption mainly deal with young people. Alcohol 
abuse has an impact on premature mortality even in older people. As shown by this study, older people with positive BAC die significantly earlier. 
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INTRODUCTION 

The issue of alcohol abuse in older people (i.e. aged 65 years 
and over) is gaining societal importance, not only due to the 
rapidly growing proportion of these people in the population 
(1). Alcohol abuse in older people has some specific features 
compared to the general adult population. These specific features 
stem primarily from the differences in the physiological ageing 
of an organism, frequent polymorbidity in older people, usage of 
prescribed drugs and from different clinical picture of selected 
diagnostic units related to alcohol (2). Experts from the Centre for 
Ageing Research and Development in Ireland emphasize: “Many 
public health campaigns on the misuse of alcohol are aimed at 
younger age groups. However, there is evidence that alcohol 
misuse is increasing in people over the age of 65 (3).” 

Reasons for alcohol abuse among older people are discussed 
in many studies (4–6). Another study explored whether indi-
viduals beginning harmful drinking after the age of 45 differ 
from alcoholics with an early onset (prior to the age of 25) (7). 
Alcohol abuse is not frequently diagnosed in older people (8). 
Some studies showed that alcohol abuse contributes to death and 
disability through accidents, injuries and suicide in older people 
(9–14). “The protection of health of populations by preventing 

and reducing the harmful use of alcohol is a public health priority, 
and one of the objectives of the World Health Organization is to 
reduce the health and social burden caused by the harmful use of 
alcohol” (15). Government priority is to reduce the potential risks 
associated with the use of alcohol and other drugs in the Czech 
Republic (CR) (1). One of the ways to determine the alcohol abuse 
related risks to health and life is to analyse the data of deceased 
people. Comprehensive data on deaths in older people may be 
found in autopsy protocols. 

The aim of our survey was to analyse autopsy reports of de-
ceased people recorded from 2003 to 2013 in relation to blood 
alcohol concentration (BAC), sex, age, manner of death, and 
other variables. This paper presents the manner of death of older 
people with regard to BAC.

MATERIALS AND METHODS

Hypotheses
The main null hypothesis postulated no statistically significant 

differences in the age structure and manner of death between men 
and women (aged 65 years and over) divided according to BAC. 
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The main hypothesis was divided into 9 sub-hypotheses. Firstly, 
the data file of older people was divided into two groups according 
to sex (women and men) and according to BAC (positive BAC 
and negative BAC). Then, a comparison of the age structure and 
the manner of death was performed in both divisions. Afterwards, 
the data file of older people was divided into four groups ac-
cording to sex and BAC simultaneously: women with positive 
BAC; women with negative BAC; men with positive BAC; men 
with negative BAC. The objective of statistical analysis was to 
determine whether there are differences in the age distribution or 
manner of death in these four groups.

Data Source 
The design was the retrospective forensic autopsy study. 

Autopsy reports from the years 2003–2013 were analysed at the 
Department of Forensic Medicine and Medical Law, Faculty 
of Medicine and Dentistry, Palacký University Olomouc, in 
2014. The catchment areas of this site are two regions (Olomouc 
and Zlín, with about 1.2 million of inhabitants residing in both 
regions). The headquarters of the stated site approved the imple-
mentation of the survey.

Sample and Sampling Strategy
Proportional random sampling was used to choose 15% of 

autopsy reports per year out of the 15,941 autopsied people who 
died in the period from 2003 to 2013 (i.e. 2,377 autopsy reports 
from 2003–2013). It is a representative sample. Of the 2,377 files 
of deceased people, 1,012 people were aged 65 years and over – 
416 women (41.1%) and 596 men (58.9%).

Research Tool and Procedure
Required information from each autopsy report was manu-

ally recorded in a separate protocol. A structured protocol was 
specially created just for this survey. There were 14 variables of 
interest. These variables were consulted with experts in forensic 
medicine. Some variables, such as education, marital status, 
employment etc., could not be statistically evaluated because 
this information was not provided in the autopsy protocol. The 
following variables showed a significant statistical difference: age, 
sex, BAC, and manner of death. BAC was classified as negative 
(≤ 0.20 g/kg) or positive (> 0.20 g/kg) (16). Almost all deceased 
people (95%) were tested for the presence of alcohol. Tests for 
alcohol (ethanol) were carried out by gas chromatography. The 
validity of the data was checked in cooperation with two inde-
pendent experts.

Statistical Analysis
The analysis of difference in age between the two groups was 

based on the Kolmogorov-Smirnov two-sample test and the Wil-
coxon two-sample test (17). The standard level of significance of 
the test was chosen (α = 0.05). Relative risk analysis was used to 
find differences in the type of accidents between the two groups 
(18). The relative risk analysis was also used for comparison of 
natural and violent death in both groups. The statistical analysis 
was performed in software R (19).

Strengths and Limitations
This is the most comprehensive survey of deceased older 

people with positive BAC in Olomouc and Zlín regions. This 
survey suffers mainly from the following limitations: not all 
information provided in the autopsy protocols of deceased older 
people was collected, e.g. deaths associated with the use of il-
licit drugs, pharmaceuticals etc.; only the data for the 2003–2013 
period was analysed. 

RESULTS 

Characteristics of Deceased Older People 
Table 1 states the age, BAC and manner of death of older 

people (i.e. aged 65 years and over) in 2010–2013. Median age 
of men was significantly lower than the median age of women 
(Wilcoxon two-sample test, p-value < 0.0001). The data show a 
statistically significant relationship of alcohol influence and sex. 
The positive BAC (> 0.2 g/kg) was 2.63 times more common in 
men than in women – 95% confidence interval of risk ratio (RR) 
was 1.75–3.94. It was also demonstrated that the mean age of 
older people with positive BAC was significantly lower than the 
mean age of older people with negative BAC (Wilcoxon two-
sample test, p-value < 0.0001). Of the 1,012 autopsied individuals, 
natural death was reported in 787 cases (77.8%), violent death 
in 213 cases (21.0%). 

Figure 1 shows percentages of deceased older people according 
to sex, BAC and manner of death. Percentages were calculated 
with respect to the manner of death. It means that for each man-
ner of death (natural death, accident, suicide, and homicide) the 

Women (n = 416) Men (n = 596)
Age

Minimum 65.0 65.0
Median 78.0 74.0
Mean 78.8 74.9
Maximum 99.0 97.0
Standard deviation 7.6 7.3

Blood alcohol concentration
> 0.2 g/kg (positive) 27 (2.7%) 101 (10.0%)
≤ 0.2 g/kg (negative) 371 (36.7%) 466 (46.0%)
Undetermined 18 (1.8%) 29 (2.9%)

Manner of death
Natural death 331 (32.7%) 456 (45.1%)
Violent death 79 (7.8%) 134 (13.2%)
Accident 41 (4.1%) 68 (6.7%)
Suicide 23 (2.3%) 50 (4.9%)
Homicide 2 (0.2%) 1 (0.1%)
Other 13 (1.3%) 15 (1.5%)
Undetermined 6 (0.6%) 6 (0.6%)

Table 1. Age, blood alcohol concentration (BAC) and manner 
of death in older people (N = 1,012, 65+)
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percentages sum up to 100%. Regarding natural death, there were 
41.9% of women, 38.0% of women were among people who 
died as a result of an accident. Concerning suicides, there were 
33.3% of women and two women out of 3 people who died as a 
result of a homicide.

We analysed relative frequencies displayed in Fig. 1 by the use 
of RR. Natural death in men with positive BAC was relatively more 
common than in women with positive BAC. More specifically, natu-
ral death in men with positive BAC was by 4.26 more frequent than 
natural death in women with positive BAC, with 95% confidence 
interval of RR accounting for 2.21–8.20. Similarly, death due to an 
accident in men with positive BAC was relatively more frequent 
(3.52 times) than in women with positive BAC – 95% confidence 
interval of RR was 1.32–9.41. The proportion of men with positive 
BAC was twice as high as the proportion of women with positive 
BAC – 95% confidence interval of RR was 1.63–6.39. The number 
of records related to homicide was very low (only three). Therefore, 
we have not analysed this group of older people separately.

Natural Death 
Fig. 2 shows that men aged 65 years and over die earlier of 

natural death than women aged 65 years and over (< 0.0001).
Fig. 3 compars deceased older people with positive BAC (> 0.2 

g/kg) to deceased older people with negative BAC (≤ 0.2 g/kg). It 
shows that older people with positive BAC die earlier than older 
people with negative BAC (< 0.0001).

Violent Death 
Table 2 shows the most interesting findings in the analysis 

of violent deaths – drowning. It is significantly more common 
than other types of accidents in older people with positive BAC 
compared to older people with negative BAC. When compared to 
other group pairs (e.g. women and men, BAC positive and BAC 
negative), the data does not suggest any significant difference in 
the type of accident. There were only few cases of suicides and 
homicides in the data file. Therefore, we have not found out any 
significant conclusions for these two categories.

Fig. 2. Age distribution of older people who died of natural 
death.

Fig. 3. Age distribution of older people with blood alcohol 
concentration (BAC) who died of natural death.

Fig. 1. Percentage of deceased older people according to 
sex, blood alcohol concentration (BAC) and manner of death. 

Comparison of Natural and Violent Death
Table 3 shows the results of testing of the differences between 

natural and violent death in older people in relation to sex and 
BAC (positive and negative). It has been found out that violent 
death was 2.48 times more frequent in older people with positive 
BAC than in older people with negative BAC. Violent death was 
3.47 times (and 2.20 times) more frequent in women and men, 
respectively, aged 65 years and over with positive BAC than in 
women and men, respectively, aged 65 years and over with nega-
tive BAC. No statistically significant difference was identified in 
the other compared groups.

DISCUSSION AND CONCLUSIONS 

The results of this retrospective study (2003–2013) show a 
statistically significant dependence of natural death on sex (men 
die earlier) and positive BAC (people with positive BAC die 
earlier) in older people. In violent death, there is a difference in 
the type of accident between individuals with positive BAC (> 0.2 
g/kg) and with negative BAC (≤ 0.2 g/kg). Drowning is more 
common in older people with positive BAC. There is a statisti-
cally significant difference in groups of people with positive and 
negative BAC when comparing the natural and violent death. 
Among women, this difference is higher than among men. It is, 
therefore, possible to conclude that alcohol abuse has an impact 
on premature mortality in older people. Compared with younger 
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and middle-aged population, alcohol consumption affects more 
men than women even in older people. 

An analysis of the entire study population of deceased people 
(2,377) in 2003 and 2013 showed a statistical dependence between 
alcohol test positivity and sex (more often in men), age (more 
common in younger individuals) and the manner of death (violent 
death more common) in both analysed years (20). There was also 
a significant correlation between alcohol test positivity, sex and 
manner of death in the group of older people (1,012) compared 
to the entire study population (2,377). 

A number of authors focused on the issue of alcohol abuse in 
deceased individuals in relation to their BAC (21–24). Our retro-
spective autopsy study (2003–2013) differs mainly by examining 
not only the sex, age and violent death, but also natural death cases 
associated with positive and negative BAC in older people. Some 
authors address one specific subgroup of violent death causes, 
namely e.g. traffic accidents or suicide, or they focus on different 
socio-demographic characteristics among deceased people (10, 
13, 14). In another study general practitioners declare strong sup-
port and demand to implement early intervention programmes 
aimed at alcohol problems (25). 

In 2015, the Ministry of Health of the Czech Republic issued 
the action plan to limit the harm caused by alcohol. It is the first 
document that contains complex design of activities in order to 
reduce the alarmingly high alcohol consumption in the population 
of the CR and related negative societal impacts, including both 
the negative health impact on individuals’ health as well as social 
and economic consequences. The alcohol issue has not been man-
aged in any coordinated way so far, although it is a major public 
health problem in the CR. The main goal of this action plan is a 
fundamental change in the highly tolerant attitude of the Czech 
population towards alcohol use and the associated reduction in 
alcohol consumption to limit the harm caused by its use. High 
alcohol consumption with considerable negative societal impacts 

has financial implications for the state budget (1). Another study 
reported growing expenditures of healthcare systems all over the 
world, including the CR. One of the basic factors of expenditure 
growth is the ageing of population (26). Important components in 
active ageing are personal active ageing strategies of older people, 
which include lower alcohol consumption (27). Our study shows 
the combination of alcohol consumption with injury prevention 
in older people. The results might serve to improve the plan for 
the lowering of alcohol consumption among older people as well.
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