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Abstract: To determine the existing relationship between ethanol levels in biological fluids, such as blood and urine, and 
their correlation with causes of death in corpses admitted to the forensic medicine autopsy service in Honduras. The gas 
chromatography method was employed to determine the concentration of ethyl alcohol. After a statistical analysis using 
measures of central tendency, it was found that the urine sample presented a median of 227.30mg/dL, while in the blood, 
it was 276.86mg/dL. After some distribution tests and correlation, it was determined that higher alcohol concentrations 
influence the "ACCIDENTAL" cause of death, with values of median alcohol concentration of 228.56mg/dL in blood and 
277.44 mg/dL in urine. Still, the most frequent cause of death was "HOMICIDE", which differs in the age of the subjects 
and their ethanol concentration, with values of median alcohol concentration of 227.20mg/dL in blood and 276.86mg/dL 
in urine; similarities of median indicates that both samples are related or share a standard feature. Subsequent statistical 
tests showed that blood concentration values are more representative than urine values since the latter represents the final 
metabolic stage of alcohol in the body and exhibits more excellent dispersion. The average age of the individuals analyzed 
was 33 years old. However, it should be noted that individuals involved in "ACCIDENTAL" causes of death were in the 
lower age range corresponding to the so-called young adults.
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Introduction
Alcohol consumption is associated with crime, a topic 

of interest in public health. Multiple studies have determi-
ned that alcohol consumption increases an individual's li-
kelihood of committing homicides and other violent crimes. 
Although this relationship has been extensively investiga-
ted, there are still challenges in identifying the factors con-
tributing to this association and in implementing effective 
policies and strategies to prevent excessive alcohol con-
sumption and thereby reduce the incidence of alcohol-re-
lated homicides1-3.

Forensic medicine services perform autopsies to in-
vestigate the causes of death in various countries. As part 
of the laboratory analysis protocol, an analysis of alcohol 
levels in the blood, urine, or vitreous humor is included, whi-
chever is available, and the sample is reliable for research 
purposes. Care is taken to control environmental factors, 
safeguarding and adequately using controls so that the data 
obtained is reliable4.

As studies are conducted with corpses, these samples 
must be processed quickly to avoid spurious or inaccurate 
results. Therefore, an uncertainty value is used in the analy-
sis to indicate how reliable the results of the alcohol analy-
ses in various biological fluids are. According to statistics, 
alcohol consumption is more frequent in economically ac-
tive young adults, usually occurring at night, on weekends, 
and especially during festive seasons5.

Internationally, it is known that there is a relationship 
between alcohol consumption and violent death. In Norway, 
in 2013, taking data from autopsies over fifteen years, it was 
found that alcohol levels in the blood of victims and perpe-
trators of homicides were present in more than half of the 
cases, significantly higher in the perpetrators6,7. In Australia, 
a study was carried out for five years on autopsies conduc-
ted for violent causes. It was found that alcohol consump-
tion was present in more than half of the cases, with the 
peculiarity that the victims had higher levels of alcohol in 
their blood than the general population. This study, publi-
shed in 2019, introduced the combination of alcohol with 
drugs of abuse8.The age distribution of alcohol-related dea-
ths over the last decade may vary depending on the region 
and country9. However, some studies suggest a tendency 
for alcohol-related violent deaths to affect young and mi-
ddle-aged adults mainly. But there is a greater tendency 
for men to be affected by this cause than women, with an 
average age of deaths attributable to alcohol at around 49 
years10,11. Another study published in 2016 analyzed alco-
hol-related mortality in Europe. The study found that most 
alcohol-related deaths occurred in people between 40 and 
59 years old, followed by those between 60 and 79. Alco-
hol-related deaths disproportionately affect men12.

Globally, alcohol is directly related to multiple factors in 
which consumers participate in simple homicides, murders, 
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and traffic accidents. In the case of suicides, they are typi-
cally combined with drug abuse such as benzodiazepines, 
cocaine, etc. In this study, the relationship between alcohol 
consumption and causes of death of corpses entered the 
Forensic Medicine autopsy service in Honduras is conside-
red. December 2022 and January 2023 have been selected 
as they coincide with dates of higher alcohol intake due to 
seasonal holidays, sports events, and graduations.

The data from this research has been analyzed using 
descriptive statistics. Still, correlation and distribution tests 
have been used to describe ethanol values in blood and 
urine obtained by gas chromatography. The conclusions 
obtained from the statistically significant values, especially 
related to the causes of death for "HOMICIDE" and "ACCI-
DENTAL", considering the variables of ethanol concentra-
tion and age, will be found at the end.

Materials and methods 
The data used in this article comes from autopsies per-

formed by the Public Ministry in Tegucigalpa, Honduras, 
from December 2022 to January 2023; this sample is com-
posed of a total of 45 bodies, in which a concentration of 
ethanol in blood and urine was presented in the subjects 
under study. All autopsies where ethanol was not detected 
were excluded. It is essential to mention that according to 
current legal regulations and approved procedures, forensic 
medical services perform mandatory alcohol testing in all 
autopsies that enter due to violent death.

Gas chromatography is used to determine the concen-
tration of ethanol in blood and urine. This process requires 
following the conditions established by protocols for these 
analyses, and then separation is performed based on the 
chemical and physical properties of the sample13. Ethanol 
is detected by sensors that provide a quantitative reading of 
its concentration present in the object of study. A cross-sec-
tional study design has been used, as information has been 
collected on the concentration of alcohol at the time of au-
topsy. An Agilent 7809A gas chromatograph with dual flame 
ionization detectors (GC-FID/FID) is used for measuring 
ethanol concentration.

No qualitative test is utilized in the forensic medici-
ne service since the result must be subjected directly to 
a quantitative analysis, given its legal value. One cannot 
rely on any method that might provide a false positive or 
false negative, as decisions will be made based on these 
data, which will surely affect the freedom of one or several 
individuals related to the cause of death. The Conway me-
thod was abandoned many years ago and replaced with the 
double detector FID test to provide two analyses in one. All 
laboratories comply with ISO 17025 standards.

A standard curve is generated to determine the ethanol 
concentration using a mixture of substances such as etha-
nol, methanol, acetone, and n-propanol, which are brought 
to volume with isopropanol serving as the internal standard. 
Blood and urine samples are prepared with internal stan-
dards (in this case, isopropanol), enabling the detection and 
quantification of any of the aforementioned substances. A 
concentration of 10 mg/dL of ethanol in any sample is suffi-
cient to indicate alcohol consumption, whereas lower con-
centrations are deemed negative.

These substances are crucial because isopropanol 
can sometimes be a product of decomposition in the body. 
Acetone is present when ethanol metabolism is incomplete, 

and individuals may also use perfumes, homemade disin-
fectants, and other products instead of alcoholic beverages. 
Methanol is used in laboratories to determine whether al-
cohol consumption may be due to poorly distilled or adul-
terated alcohol, which is more common in cases of multiple 
intoxications. It is worth noting that gas chromatography is 
used to determine the retention times of the substances un-
der investigation, which is obtained by calculating the area 
under the curve of the peaks shown as results in this me-
thod.

The ethanol concentration in blood and urine can be 
used to determine the level of alcohol in a person's body. 
However, the relationship between the concentration of al-
cohol in blood and urine is not linear and can be affected 
by various factors, such as absorption, distribution, metabo-
lism, and previous elimination14.

Blood values are considered the most accurate measu-
re of a person's alcohol level at a given moment since they 
reflect the amount in the bloodstream. Urine concentration 
can be used to determine alcohol in the elimination stage 
but does not provide an accurate measure of the level in the 
body due to being influenced by the amount of water pre-
sent in the body and the time elapsed since the last alcohol 
intake. Whether in blood or urine, values are expressed in 
milligrams of ethanol per deciliter of blood (mg/dL)15,16.

Results
Data from 45 autopsies have been collected, all of 

which have confirmed evidence through laboratory analysis 
of the presence of ethanol in blood and urine. Of these, 43 
were male (95.55%), and t were female (4.45%). The cau-
ses of admission were 13 "ACCIDENTAL," 29 "HOMICIDE," 
and 3 "SUICIDE". These data exhibit statistical behavior 
described in Table 1.

When performing a distribution test using the Shapi-
ro-Wilk method, it was calculated that blood ethanol values 
showed a test statistic of 0.9636 with a p-value of 0.1669. 
For urine ethanol values, a test statistic of 0.9111 was obtai-
ned with a p-value of 0.0021, and finally, age had a value of 
0.8788 with a p-value of 0.0002. The urine ethanol and age 
data do not follow a normal distribution but are skewed due 
to extreme values. Therefore, it is not possible to assume 
parametric assumptions in subsequent analyses. If statisti-
cal tests requiring normal distribution are performed, an al-
ternative non-parametric approach should be sought, or the 
data should be transformed to meet the normality assump-
tions. Figure 1 graphically shows the ethanol concentration 
data with the normal distribution curve.

Upon conducting the Mann-Whitney U test between the 
ethanol concentrations in blood and urine, a U value of 788 
and a p-value of 0.0700 were obtained. Since the p-value 
is greater than 0.05, it indicates no significant differences 
between the concentrations. However, this conclusion is 
constrained by the sample size and representativeness of 
the original population.

When performing a bivariate analysis between blood 
and urine ethanol concentrations using the Pearson corre-
lation test, a coefficient of 0.865 and a significance level of 
p-value < 0.0001 were obtained. This is interpreted as a mo-
derate positive correlation between the two variables, sug-
gesting that urine ethanol level is a good indicator of blood 
ethanol level in the sample used. Urine ethanol concentra-
tions are, on average, higher than blood concentrations, but 
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they show a more significant standard deviation, indicating 
that the values are more dispersed. For this study, blood 
ethanol was used because it showed less dispersed beha-
vior and a normal distribution. Urine ethanol concentrations 
do not determine or correlate with a person's state because 
they are in the stage of bodily excretion. In contrast, blood 
values are altered more quickly after consuming alcoholic 
beverages.

There is no significant correlation between age and 
blood ethanol level (r=-0.07, p=0.66). An ANOVA analysis 
shows that blood ethanol level (F=8.91, p=0.0006) has a 
substantial effect on the cause of death ("ACCIDENTAL," 
"HOMICIDE," or "SUICIDE"). However, age does not signi-
ficantly impact (F=0.11, p=0.74) the causes of death. Mul-
tiple comparisons were made using the Tukey HSD test to 
determine whether causes of death differ significantly in 
their blood ethanol levels. The results showed that levels 
are considerably higher in the "HOMICIDE" group than 
in the "ACCIDENTAL" group (mean difference = 147.10, 
p=0.006). To better characterize the data, Figure 2 shows 
their dispersion and trend.

Discussion
The results presented in this study show that blood al-

cohol levels are a crucial factor in determining the ability of 
a victim to operate machinery and make critical judgments. 
These findings highlight the importance of alcohol testing in 
legal proceedings, particularly in cases where the victim's 
state of mind is a crucial factor in determining guilt. Fur-
thermore, the study also identifies age, sex, and race as 
significant factors in deciding blood ethanol concentration 
levels. This information could be helpful in legal cases whe-
re such demographic factors may impact the reliability of 

alcohol tests.
The study's finding that "HOMICIDE" is the most fre-

quent cause of death for which a corpse arrives at the au-
topsy service is significant. The fact that this cause of death 
has higher blood alcohol concentrations than "ACCIDEN-
TAL" causes implies that alcohol consumption plays a role in 
violent actions that lead to homicide. This finding highlights 
the importance of addressing the role of alcohol in violent 
crimes and its effects on social behavior. Studies indicate 
that alcohol is a more significant cause of accidents than 
acts of violence, a notable contrast with our findings17,18.

The results indicate that the behavior is similar to that 
reported by other authors19,20, with the main difference being 
the age range, which is more frequent among those under 
28 years old in this sample. Although previous research has 
suggested other age ranges21,22, our study has provided 
further evidence. However, further studies are needed to 
confirm our findings and determine whether they are gene-
ralizable to other geographic regions.

The study's observation that most of the population un-
der investigation is male is an important finding. The fact that 
females represent only a tiny proportion of the population 
studied with lower blood ethanol values suggests that gen-
der may play a role in determining alcohol consumption and 
its effects. Future studies should explore this relationship 
further to provide insight into how gender-based differences 
in alcohol consumption may impact legal proceedings.

The sample has a strong male predominance and may 
not represent the general population, especially if an equal 
gender distribution is expected. It can also be inferred that 
any analysis of the sample and conclusions drawn from it 
may be biased toward the experiences and behaviors of 
men and may not apply to women or other populations with 
different gender distributions. Generally, it is essential to en-
sure that samples are large enough and representative to 
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Table 1. Descriptive statistics of the sample (n=45). Only blood ethanol concentration shows a normal distribution behavior.

Figure 1. The ethanol concentration in urine has extreme data, unlike the concentration in blood, with more homogeneous 
data. The descriptive curve of the distribution of ethanol in urine is distorted.
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avoid incorrect or limited conclusions. That is why we only 
limit ourselves to indicating that it is a purely curious situa-
tion.

Conclusions
Additionally, blood alcohol levels determine whether a 

victim in an investigation was lucid, conscious, able to make 
critical judgments, and can operate automobiles, machi-
nery, etc. Therefore, alcohol tests are a tool that helps the 
administration of justice, especially judges, to issue a guilty 
or not guilty verdict.

Due to the dispersion of ethanol concentrations in uri-
ne, it is not convenient to deduce blood alcohol values, as 
they are different stages of absorption, distribution, metabo-
lism, and excretion (ADME). Therefore, they will always be-
have differently from each other. Other factors that influence 
ethanol concentration values are age, sex, and race."HO-
MICIDE" is the most frequent cause for which a corpse arri-
ves at the autopsy service. Still, it has lower blood alcohol 
concentrations than the "ACCIDENTAL" cause. In the case 
of "SUICIDE," no analysis has been performed since this 
condition may be more associated with psychological fac-
tors than alcohol consumption. Another finding is that the 
population is almost entirely male. Only 4.45% correspond 
to females, with lower blood ethanol values of 50mg/dL. 
One died due to the "ACCIDENTAL" cause, and the other 
due to "HOMICIDE."

According to the descriptive statistical analysis per-
formed, it was observed that the cause of "ACCIDENTAL" 

death is concentrated in young adults with blood ethanol 
values above 100mg/dL. In the case of "HOMICIDE" death, 
it is concentrated between the ages of 30 to 50 years, with 
blood ethanol values above 200mg/dL.

In general, it is concluded that alcohol does not directly 
affect "ACCIDENTAL" causes of death, as the age range of 
the subjects under study is in early adulthood. There is a 
growing public health problem due to the combined abuse 
of drugs and alcohol in this age range, as recorded in the 
forensic medicine service's database. This condition should 
be reviewed in future studies. On the other hand, the di-
sinhibition effect generated by alcohol, combined with so-
cial breakdown situations, incites violent actions that end in 
"HOMICIDE" causes, hence the higher frequency of these.
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