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Ethanol Consumption & Road Traffic Accidents: An 
Overview between 1990 and 2007 in the Centre of Portugal

Abstract: Ethanol is the most frequently detected drug in deaths from all causes, particularly 
traffic and labour accidents. The aim of this study was to assess the presence of 
alcohol among drivers involved in fatal road traffic accidents between January 1990 
and December 2007, by presenting the requests and ethanol results of the road traffic 
accidents autopsies, from the Pathology Service of the Centre Branch of the National 
Institute of Legal Medicine and from a Legal Medicine Office. In the Forensic Pathology 
Service and in the Office a total of 9409 and 1219 autopsies were performed, respectively, 
3095 and 336 on road traffic accidents victims. Ethanol analysis was requested only in 
54.5% and 75% of the road traffic accident cases, with 31% and 47% positive results, 
respectively. The major percentage involved concentrations over the maximum limit 
legally allowed (1.2g/L), being this undoubtedly present in males with ages between 
21 and 30 years-old. Research has identified alcohol as a significant factor related to 
traffic accidents and this has led to specific legislation and methods of enforcement to 
prohibit this form of impaired driving. 

Keywords: Ethanol; road traffic accidents.

Introduction

It has been estimated that more than 2 million people are killed each year in 
road traffic accident worldwide. Within the European Union, traffic accidents result 
yearly in 50 000 fatalities and 1.5 million injuries. Ethanol plays an increasing role in 
accidents, as accident severity increases [1]. Research has shown that alcohol impairs 
driving skills and increases crash risk. In Portugal, the legislation related to road traffic 
and safety is laid down in the Road Traffic Code and specific additional legislation. 
It states that it is forbidden to drive a vehicle under the influence of a substance of 
which the driver ought to know that it affects the driving proficiency. For alcohol, 
there are three legal limits, 0.5g/L, 0.8g/L and 1.2g/L, with different penalties. 

This paper presents a retrospective analysis of the toxicological investigation on 
biological samples from fatally injured drivers, between January 1990 and December 
2007, to determine the role, if any, of ethanol amongst fatal road traffic accidents. 
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Material and Methods

This study has been carried out by the National Institute of Legal Medicine of 
Portugal. The target population consisted of drivers killed in road accidents. The data 
available in each case was: year, sex, age and alcohol concentrations. 

The authors present the requests and consequent ethanol results of the road traffic 
accidents autopsies performed from 1990 and 2007 in the Pathology Service of the 
Centre Branch of the National Institute of Legal Medicine (NILM) and performed 
from April 2001 (open date of the office) and 2007 in the Legal Medicine Office of 
Figueira da Foz (LMO). All ethanol analyses were performed in the Forensic Toxicology 
Laboratory of the Centre Branch of the NILM.

Several variables were studied and all the pertinent data was registered, separated and 
statistically treated with the SPSS program (Statistical Package will be Social Sciences).

Results and Discussion

Driver impairment is a significant factor that has been associated with accident 
risk. Research has identified alcohol as a significant factor related to traffic accidents 
and this has led to specific legislation and methods of enforcement to prohibit this 
form of impaired driving. 

As mentioned above, the main objective of our work was the analysis of all road 
traffic accident cases from autopsies performed in the Forensic Pathology Service of 
the Centre Branch of the National Institute of Legal Medicine (NILM) between 1990 
and 2007 and performed from April 2001 and 2007 in the Legal Medicine Office 
of Figueira da Foz (LMO), in order to know the prevalence of alcohol in this cause 
of death. 

It is important to be aware that no related study has been published in Portugal 
and thus, no comparison with the results now achieved is possible. Consequently, the 
results will be discussed taking into account our legal medicine system and reality.

Throughout the years, we observed, in the Delegation and in the LMO, a decrease 
in the road traffic fatal accidents. In fact, in the Delegation, the year 2006 registered 
a less number of cases, with only 77 cases (2.5%), followed by 3%, in 2007. In the 
LMO, this less percentage was achieved in 2007, with only 23 cases, corresponding 
to 6.8%.

Indeed, it is important to remember that the road traffic safety European plan has 
as main objective the reduction on the number of accident victims in the European 
Union, in 2010, being “driving under the influence of alcohol and drugs” a phenomenon 
described as one of the most disturbing accident risk factor. 

Thus, it has been recommended to all the UE countries some guidelines to fight 
against this problem, such as the application of a harmonized procedure to detect illicit 
drugs in all drivers involved in fatal accidents, the use of onsite screening devices, 
an adequate training of the police, etc. All these initiatives, added to the fact that, 
during the years, new hospitals have been build with better and increased assistance, 
lead to a major surviving percentage and the consequent decrease in deaths due to 
road traffic accidents.
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In the Forensic Pathology Service a total of 9409 autopsies were performed between 
1990 and 2007, 3095 on road traffic accidents victims, 78% in male victims (Fig.1). In 
the Legal Medicine Office, from April 2001 to 2007, 1219 autopsies were performed, 
336 to car accident victims, 82% men (Fig.6).

Although Portuguese culture have suffered deep changing during the years, 
observing a huge number of women with active and professional activities and with 
driving licence, in fact, there will always be a major number of male drivers, as also 
stated by other authors [2, 3].

Moreover, despite the jargon assume that a female driving will result in constant 
danger, we believe that the data obtained can now be justified by a driving behaviour 
sometimes more aggressive and competitive by men [4], especially in individuals 
between 21 and 30 years (higher range detected, about 25% in road accidents studied), 
as described by Williams and Shabanova (2003), resulting in a less cautious behavior 
and consequent increased number of fatal accidents [4,5].

In the Forensic Pathology Service, ethanol analysis was requested in only 54.5% 
of the road traffic accident cases, with 31% positive results (Fig. 2) and in the Legal 
Medicine Office from all the car accident files analyzed, 75% included ethanol analysis 
request, with 47% positive results (Fig. 7).

In fact, with regard to the years in which this determination was not required, there 
was a clear predominance from 1990 to 1992, 2001 and 2004 (in the Centre Branch). 
We can possibly speculate that this lack of alcohol requests on drivers victims of road 
accidents in 1990 and 1992 was mainly due to a lack of specific legislation, obliging 
this determination, existent in our country only since 1998, not only through the 
highway code, but by separate legislation, Law 24/98, 30th of October, now repealed 
by the Law 18/2007, 17th of May. 

The other cases with no alcohol analysis correspond to drivers or pedestrians with 
hospitalization and subsequent survival over 24 hours and, according to the rules 
implemented in the Forensic Pathology Services of the NILM, based on scientific 
evidence, is not required for blood alcohol determination. 

On the other hand, it can also include all the cases where there were certain 
conditions, including thoraco-abdominal trauma or other injuries that led to the absence 
of biological samples, including blood, turning out impossible any determination. 
Finally, all the cases suspected of a possible postmortem synthesis of ethanol, such as 
signs of putrefaction were entirely excluded on the assessment of alcohol, since the 
results could be unreliable, especially in road accidents cases where the establishment 
of a state of influence or determination of a legal penalty is the main objective. 

Of the positive cases analyzed, we observed that the majority of cases were above 
1.2 g/L, with 51.4% (283 cases) for the Centre Branch (Fig.3), and 60.2% (73 cases) 
for the LMO (Fig. 8). Note that this concentration corresponds to the maximum legal 
limit permitted by law, while an offense punishable by law. Analyzing the cases in 
this BAC (BAC≥1.2 g / L), we concluded that there has been a regular consumption 
through each year, with a predominance of the month of August, in the Branch, and 
the month of September, in the LMO, possible months conducive to consumption, 
influenced by natural factors such as temperature, or social factors such as celebrations, 
holiday periods, highlighting again the sex male with about 95% of the cases, from 
21 to 30 years-old, with about 25% of the cases (Figs. 4, 5, 9, 10). 
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Moreover, we performed the same analysis regarding the distribution of the positive 
cases by driver, passengers and pedestrians, and concluded that drivers were those with 
a higher number of positive cases for ethanol, with 51.5% of the cases in the Branch 
and 56.9% of the cases in the LMO.

In the absence of a total or absolute justification for these high values, we can only 
conclude that these extraordinarily high concentrations have been increasing over the 
years. It has been discussed in our country, not only the high alcohol consumption as a 
result of the culture as well as due to the fact that we are strong producers of alcoholic 
beverages, but the scenario effectively existent of a chronic use of this toxicological 
substance and consequent high concentrations achieved among drivers. In fact, the 
NILM is involved in an working group organized by the Institute for Drugs and Drug 
Addiction which aims to establish standards and strategies to reduce risks associated 
with alcohol, this plan set for 2009 to 2012.

Conclusion

The higher percentage of the analysed cases were violent deaths, with 76.8% 
of the cases in the Centre Branch and 66.7% in the LMO, being the road traffic 
accidents present in 35,8% and 31,8% of these deaths, in the Centre Branch and 
LMO, respectively. 

However, there has been a decrease in the number of deaths from road accidents 
over the years due to the strong strategy to reduce road accidents and development 
of health systems. 

The vast majority of fatal road accidents occur in males, with about 80% of the 
cases, drivers aged from 20 to 40 years, and the car is the vehicle of choice, followed 
by the motorcycle, with approximately 45% and 40%, respectively.

From the casuistic study performed it is possible to observe that there is a very high 
percentage of non required ethanol analysis in car accident fatal victims. However, 
over the years and consequent law implementation, the number of samples submitted 
for toxicological analysis (ethanol) from car accident autopsies increased

As also discussed by other authors [2], driving under the influence of alcohol is a 
persistent problem in our country. The problem of drinking and driving is of special 
relevance in Portugal. This is due, not only to the fact that alcohol consumption 
is frequent in our country (and, therefore, driving under the influence of alcohol), 
but also because of an alcohol-related culture; society is very permissive towards its 
consumption and tolerant towards alcohol-related problems.

Although comparison with data from other countries should be carefully conducted, 
the figures observed in our study were among the highest. In the UK [3], data 
accumulated from 1990 to 1994 revealed that in 45.5% of deaths alcohol was 
detected, and that this exceeded 0.8g/l in 20.25% of the victims. Alcohol has been 
frequently been detected in Italy (49.0%) [4], in France (45.7% > 0.7% g/l) [5] and 
in Belgium (28% over 0.49 g/l) [6], whilst figures for the Nordic countries (Sweden: 
27% [7] and 20.3% [8], Norway: 28.3% [9]) are considerably lower, perhaps as a 
result of the fact that in these countries there exists a very strict policy with regard 
to drinking and driving. 
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Furthermore, Portugal is still one of the European Union countries showing highest 
figures for road accidents. Consequently, psychoactive drugs and driving are a matter 
of great interest for developing health policies. 
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Figure 1 – Number of Traffic Accidents in the autopsies performed  
in the forensic pathology service between 1990 and 2007.

Figure 2 – Number of Traffic Accidents without Ethanol request (in the forensic pathology service).

Figure 3 – Positive Ethanol Results distribution in the Centre Branch.
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Figure 4 – Positive results distribution per gender/year (in the forensic pathology service).

Figure 5 – Positive results distribution per gender/age (in the forensic pathology service).

Figure 6 – Number of Traffic Accidents in the autopsies performed in the Legal Medicine Office  
of Figueira da Foz between 2001 and 2007.
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Figure 10 – Positive results distribution per gender/age (in the Legal Medicine Office of Figueira da Foz).

Figure 7 – Number of Traffic Accidents without Ethanol request  
(in the Legal Medicine Office of Figueira da Foz).

Figure 8 – Positive Ethanol Results distribution (in the Legal Medicine Office of Figueira da Foz).

Figure 9 – Positive results distribution per gender/year (in the Legal Medicine Office of Figueira da Foz).




