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Abstract
According to the World Health Organization (WHO), ethyl alcohol occupies the third place among health risks for the general 
population, causing damage to health as well as social damage. Ethanol is also considered the greatest risk factor in injuries. 
Both alcohol and its main metabolite, acetaldehyde, are directly toxic to tissues and lead to several systemic pathologies. 
Alcohol abuse may also lead to mental health disorders. Although one-in-eight adult Poles abstains from drinking alkohol, 
10–20% of adult Poles drink alcohol regularly. It is estimated that this group includes about 900,000 addicts, and over 
2,000,000 people who drink alcohol at a risky or harmful level. It affects their occurrence and their consequences Drink-
driving is one of the problems most often raised, although alcohol is a documented risk factor in pedestrian accidents. It is 
also an important risk factor for suicidal behaviour with people under the influence of alcohol choosing more radical and 
effective methods of committing suicide, such as hanging or ‘throwing themselves under a moving vehicle.’ Only properly 
selected and consistently taken preventive actions can improve the tragic statistics related to ethanol stimulating risky 
and auto-aggressive behaviours. It is also necessary to improve the system for reporting such events because only reliable 
statistics enable proper assessment of the scale of the problem, and the effectiveness of these activities.
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INTRODUCTION

According to the World Health Organisation (WHO), 
alcohol is the third most important risk factor for harm to 
the health of the population. Only smoking and hypertension 
pose a higher risk. Both alcohol and its main metabolite, 
acetaldehyde, are directly toxic to tissues and lead to several 
systemic pathologies. Alcohol abuse may also lead to mental 
health disorders. Although one-in-eight adult Poles abstains 
from drinking alcohol, 10 – 20% of adult Poles drink 
alcohol regularly. It is estimated that this group includes 
about 900,000 addicts and over 2,000,000 people who drink 
alcohol at a risky (drinking to excess without any negative 
consequences at present) or harmful level (drinking causing 
damage to health, physical or mental, but also psychological 
and social, without addiction). Ethanol is one of the most 
commonly used psychoactive substances causing risky and 
auto-aggressive behaviour.

The basic pathomechanism of ethanol is its depressive effect 
on the central nervous system (CNS) and the modulating effect 
on CNS neurotransmitter systems is of greatest significance. 
Ethanol enhances the activity of gamma-aminobutyric 
acid (GABA), i.e. the main neurotransmitter that inhibits 
neuronal function in the CNS, which results in an influx 
of chloride ions to neurons. At the same time, it inhibits 
NMDA receptors (ionotropic receptors with the ability to 
bind a synthetic compound similar in structure to glutamate 

and N-methyl-D-aspartic acid aspartate), which makes it 
difficult for calcium ions to penetrate them. In addition to its 
effects on the nervous system, ethanol also induces several 
metabolic disorders, such as hypoglycaemia, ketoacidosis, 
and electrolyte disorders (hypokalaemia, hypocalcaemia, 
hypomagnesaemia, hypophosphataemia). Depending on 
the concentration in the blood, alcohol produces a specific 
effect, although the relationship is not strict:
<0.25 g/l (‰)* – good mood;
0.25–0,5 g/l  –  euphoria, reduced criticism;
0.5–1 g/l  –  impaired coordination of movements, 

awkwardness, reduced reaction time; 
1–2.5 g/l  –  ataxia, speech impairment, nystagmus;
>2.5 g/l  –  possible coma;
>4.0 g/l  –  loss of deep reflexes (risk of choking), 

respiratory problems, possible death [1].

The aim of this review is an assessment of recent literature 
devoted to the impact of ethanol on behaviour relevant to 
public health, including risky and auto-aggressive behaviour.

METHODS

The review comprised a search on electronic databases 
for articles containing the key words “alcohol”, “ethanol”, 
“injuries”, “traffic accidents” and “suicides”. Reviews were 
included where authors explicitly addressed and made 
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recommendations for ethanol, utilizing experience and good 
practice in the conduct and reporting of systematic reviews. 
After a preliminary analysis of the abstracts of the articles 
that met the search criteria, all those not directly related to 
the topic of the thesis were rejected. Selected full texts, based 
on the abstract analysis, were then analyzed. Finally, only the 
literature relevant to the review were analyzed.

Injuries occurring under the influence of alcohol. Ethanol is 
considered to be the most important risk factor for injuries. It 
is estimated to be responsible for the death of approximately 
30% of injured patients. After consumption, ethanol increases 
the risk of all types of injuries caused by traffic accidents, 
self-inflicted injuries, etc. [2, 3, 4, 5]. 

Studies by Lasota et al. on the impact of ethanol on the 
severity of injuries in fatal road traffic accidents involving 
pedestrian victims, demonstrated that the effect of ethanol 
on injury severity cannot be mentioned without taking into 
account the gender and age of the victims [6, 7]. 

Many studies have also assessed the relationship between 
alcohol and fatal and non-fatal injuries. The results are in 
favour of a better prognosis and lower mortality rates among 
people with isolated head injuries [8–13] sustained after the 
consumption of ethanol, compared to sober people, although 
the severity of such injuries tended to be higher. However, 
this „neuroprotective“effect of ethanol is observed only in 
single doses of ethanol, which This is can be explained by 
the inhibition of glutamatergic NMDA receptor activity in 
the CNS [14, 15]. Like most NMDA receptor antagonists, 
ethanol consumed chronically is a neurotoxin [14, 15, 16, 17].

In multiorgan injuries, the negative influence of ethanol on 
the course of treatment has been observed mainly due to an 
increase in the number of complications which, however, does 
not translate directly into an increase in mortality [18–25]. 
In ethanol users who suffered multiple organ injuries, there 
are often numerous complications in the form of multiple 
organ failure, severe pneumonia or delayed wound healing. 
When considering the causes of complications of alcohol 
intoxication, the adverse effects have been indicated of 
ethanol on the cardiovascular system (decreased arterial 
pressure, disruption of compensatory mechanisms after 
haemorrhaging and vomiting caused by its ingestion), may 
result in aspiration pneumonia and various immunological 
disorders [26]. It has been proven that ethanol inhibits 
the activity of monocytes and macrophages, inhibits the 
synthesis of TNFα (tumour necrosis factor) and interleukin 
8 (IL-8), thus demonstrating immunosuppressive effects [27]. 
Thist increases the risk of post-traumatic infections, Acute 
Respiratory Distress Syndrome (ARDS) and Multiple Organ 
Dysfunction Syndrome (MODS).

Risky behaviour under the influence of ethanol. Most 
drinkers imbibe alcohol in a way that does not cause either 
a negative impact on visible damage to health or entail social 
consequences. However, there are some people who should 
not drink at all, e.g. road users. A significant percentage 
of traffic accidents occur in people under the influence of 
ethanol, e.g. in Poland in 1997, there occurred the biggest 
number of accidents caused by people under the influence of 
alcohol (18.6% of all accidents). Since 1997, the situation has 
improved [28], although the percentage of accidents involving 
intoxicated individuals in Poland remains at an average level, 
compared to data from other EU countries [29].

Studies on the role of ethanol in road traffic accidents 
indicate that ethanol is a factor that has a significant influence 
on their occurrence and effects. The problem of drink-driving 
is the most commonly discussed, although alcohol is a 
documented risk factor also for pedestrian accidents, and 
intoxicated pedestrians pose a potential risk to themselves 
and other road users [30, 31, 32, 33]. Even low concentrations 
of ethanol cause visual-motor coordination disorders, speech 
impairment, delayed reaction times, problems with balance 
and self-control of one‘s behaviour. Higher concentrations, 
more than 4‰ (when 1 promil = 100 mg of alcohol/1 decilitre 
of blood) can be fatal. According to the WHO, the risk of 
accidents for drivers increases starting from 0.05 g/dl; at a 
level of 0.1 g/dl, the risk is already 5 times higher [34]. There 
is no “safe” concentration of ethanol in the blood in terms 
of its influence on the impairment of concentration and 
efficiency. The road traffic risk of drunk persons represents a 
mathematical evaluation of the risk of an accident occurring 
(road accident risk indicator) when a driver is found to be 
intoxicated. At a blood alcohol concentration of 0.3‰ the 
risk is 7 times greater, between 1 – 1.49‰ the risk is 31 times 
greater, and over 1.5‰ – 120 times greater. Several studies 
have led to the conclusion that at blood alcohol concentration 
levels above 1.0‰, drivers should be declared unfit to drive 
[35, 36, 37]. In Poland, the permissible level of ethanol in the 
blood of a driver is 0.2‰. Road Traffic Law forbids anyone 
from driving a vehicle while intoxicated, under the influence 
of alcohol or any similarly acting substance [38]. When the 
blood alcohol content is at or nears a concentration of 0.2‰ 
– 0.5‰ (or presence of 0.1 mg – 0.25 mg of alcohol/1 dm3 
in exhaled air), this is considered to be a state after alcohol 
consumption [37]. When the blood alcohol level is at or nears a 
blood alcohol level above 0.5‰ (i.e. more than 0.25 mg/1 dm3 
in exhaled air), this is the state of intoxication [39, 40]. Driving 
a motor vehicle while intoxicated or under the influence of an 
intoxicant is a criminal offence [40]; however, the notions of 
intoxication and alcohol consumption in Polish criminal law 
do not refer to the concentration of 0.1‰ (0.10 g/l), which may 
be explained by the fact that ethanol in low concentrations 
and quantities is formed endogenously in the human body 
as a result of metabolic processes (<0.01 g/l, according to 
some to 0.15 g/l) [1]. Thus, the sobriety threshold is 0.19‰ 
and the value of 0.2‰ is an offence. At this point, it should 
be noted that the “intoxication” of pedestrians does not give 
rise to legal liability, although it also poses a serious threat 
to road safety [30, 31, 32, 33].

Ethanol effects on auto-aggression behaviour. Of all the 
psychoactive substances, alcohol is the strongest predictor of 
impulsive and auto-aggressive behaviour [41]. According to 
the WHO, of all deaths from suicide, 22% can be attributed 
to the use of alcohol, which means that one in every 5 suicides 
in the population could be avoided if alcohol had not been 
consumed [42]. It is estimated that between 34% – 56% of 
suicide bombers abuse or are addicted to alcohol, and the risk 
of suicide bombers in this group is between 2% – 3.4%, which 
is 6 times higher than in people who are not burdened with 
this diagnosis [43, 44, 45, 46]. The simultaneous occurrence 
of affective disorders increases the level of impulsivity and 
auto-aggression [47].

However, regardless of the nature of alcohol use 
disorder (AUD), it is an important risk factor for suicidal 
behaviorus. On the population level, the influence of ethanol 
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(consumption, abuse, addiction) on the occurrence of suicide 
has been confirmed by a positive correlation between the 
amount of alcohol consumed and suicide rates [48]. It is 
worth noting that in Poland in 2017, more people died from 
suicide than in road accidents – 5,276 vs. 2,831 [49].

People under the influence of alcohol also choose more 
radical and consequently more effective methods of 
committing suicide [50, 51]. According to the WHO, suicides 
are most often committed through deliberate consumption 
of pesticides, which applies mainly to rural areas and 
agricultural regions of the world. In highly developed 
countries, 50% of suicides are through hanging and 18% by 
firearms [52].

In Poland, hanging is the most common method of 
committing suicide [53]. According to the Polish Police 
database in 2017, 4,313 (81.75%) (out of 5,276 fatal suicides 
were performed by hanging. At the time of death, 341 
(6.46%) people were sober, 602 (11.41%) were under the 
influence of ethanol, 13 (0.25%) under the influence of 
psychotropic substances, 729 (13.82%) under the influence 
of other substances, and in 4,276 (81.05%) cases, the state of 
consciousness was not established (several categories can 
refer to one instance of suicide) [49].

There many studies indicating the occurrence of the so-
called seasonality of behaviours of suicide („temperature in 
spring“, Morselle) [54]. They show that the peak of suicides 
can be observed in the spring months, although some analyses 
indicate that the peak can also be observed in autumn [55]. 
The seasonality phenomenon also applies to suicide attempts 
[56]. Research conducted by Lasota et al. also confirmed the 
existence of the phenomenon of the seasonality of suicides 
among victims of suicides under the influence of alcohol. 
They showed that the model of seasonal variability of suicides 
depends on the gender of the victims [57].

Another radical, although much less frequently chosen 
method, is „staged“suicide traffic accidents. A report by the 
Finnish Transport Safety Agency (TRAFI) for 2008–2013 
shows that 169 people in Finland took their lives on the roads 
during that period, 84% of whom were drivers of vehicles 
and 16% were pedestrians, and that more than one-third of 
all of them were under the influence of alcohol at the time 
of the accident [58]. Unfortunately, in Poland, „road traffic 
suicides“are often classified as road traffic accidents caused, 
e.g. by the fact that the speed was not adjusted to the road 
conditions, or by veering off the road for unexplained reasons 
into the oncoming traffic lane. Such events are not recorded 
in the suicide statistics.

Another method is “trespassing onto railway tracks.” This 
is a method that guarantees a certain and swift death, as well 
as being easily accessible and non-life-threatening for third 
parties. The factors that guarantee this efficiency are the 
long braking distance of a trains, their very large mass, the 
inability to change tracks when an obstacle is encountered, 
the speed at which the train moves, and injuries to the whole 
body, which result in poor chances of survival and a quick 
death [59]. In such cases, it is necessary to initiate proceedings 
to explain the cause of the event, i.e. whether it was an 
accident (usually the result of crossing the railway tracks at 
an unauthorized place), suicide on railway tracks, or perhaps 
even homicide. To this end, special investigative bodies 
have been set up under the Railway Safety Directive [60]. In 
Poland, this is the National Commission for Railway Accident 
Investigation. The change in the classification of the direct 

cause of a railway accident into suicide is made only based 
on a judgment by the Public Prosecutor‘s Office. Suicides and 
suicide attempts constitute a separate group in the statistics 
and are not included in the classification of railway accidents. 
Official statistics on suicides in Poland currently come from 
two databases, i.e. the National Police Information System 
(KSIP10) and the Central Statistical Office (GUS), based on 
death certificates, which unfortunately results in serious 
discrepancies in the reported data [49, 60]. Moreover, the 
above-mentioned events are described in these statistics as 
„throwing oneself under a moving vehicle“, which seems 
to be too much of a generalization and does not specify the 
actual method of committing suicide.

CONCLUSIONS

Alcohol is the strongest factor predisposing to risky and self-
destructive behaviours that lead to accidents and result in 
severe injuries or death. In order to effectively prevent such 
incidents, such as common road traffic accidents, or suicide 
attempts or attacks? and in order to limit their number and 
consequences, it is necessary to undertake appropriately 
selected and consistently implemented preventive actions in 
the form of, e.g. health campaigns and programmes, as well 
as technical solutions to improve safety (barriers separating 
traffic lanes, closed stations, fences preventing unauthorized 
access to railway lines, etc.). It is also necessary to improve 
the system of reporting such events because only reliable 
statistics enable the proper assessment of the scale of the 
problem and the effectiveness of these activities.
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