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Abstract

A retrospective study was conducted in order to determ ne the preval ence and concentration of alcohol in post-nortem
bl ood sanpl es sent for toxicological analysis in Cork City and County in 2003 and 2004. Post nortemreports of these
deaths were reviewed for the presence or absence of alcohol at the tine of autopsy, blood al cohol concentration (BAC)
at time of death, age and sex of the decedents. O sanples sent for blood al cohol analysis (BAA), 38.4%were positive
for alcohol. Significant differences were found between the proportions of alcohol positive cases by cause of death
Al cohol positive cases were significantly younger (44.3 — 17.8 years) than al cohol negative cases (51.9 — 19. 4years)
and fifty two percent of drivers were positive for alcohol at the tine of death. Awareness of the harnful and
potentially fatal effects of al cohol should continue to be raised within the conmunity, so as to prevent future
fatalities.

I ntroduction

Al'l sudden, unexpl ai ned and unexpected deaths, in Cork City and County are referred to the Coroner s service for

post nortem exam nation. A percentage of these deaths are alcohol related in some way. The Irish continue to be
anmongst the hi ghest consunmers of alcohol in the world, ranking second in 2001 for al cohol consunption within the

enl arged EU. In 2003, alcohol consunptiop per adult was 13.5 litres of pure al cohol, and al cohol related problens cost
Irish society in excess of 2.65 billion . A study by Ranstedt and Hope™ in 2004 showed that adults in Ireland had the
hi ghest |evel of binge drinking in conparison to adults in six other European countries (UK, Germany, ltaly, France
Sweden, Finland). The overall finding was that adverse consequences particularly related to single heavy drinking
occasions were relatively common in Ireland. The aimof this study is to determ ne the preval ence and concentration of
al cohol in the various types of death presenting to the coroner s service in Cork city and county for the years 2003
and 2004. The reported frequency of cases with alcohol present in post-nortemsanples varies from20-50%in different
studies’.

Met hods

Al'l nedico-legal autopsies in Cork city and county ape conducted at the City Mrgue on the grounds of Cork University
Hospital. This serves a popul ation of 447 829 people’. From January 1st 2003 to Decenber 31st 2004, 1028 autopsies were
conducted, and of these, 47% were sent for toxicology. Cases that were not sent for blood al cohol analysis were those
in which the decedent had a know di sease or illness, those involving very small children, infants and badly deconposed
bodi es. Bl ood sanples were taken in glass bottles (G einer Bio-One), containing sodiumfluoride and potassium oxal ate
whi ch inhibit bacterial fernentation of the sanple so as not to distort the true bl ood al cohol concentration (BAC)
Sanpl es were anal ysed for bl ood ethanol by means of reverse phase gas chronatography (Pencin-El mer Carus 500). Bl ood
al cohol concentrations are reported in ng% where 1.0 ng%is equivalent to 1 ng of al cohol per 100 nL of blood. In

Ireland, it is illegal to drive a notor vehiclg with a BAC of 80 ng% or hi gher. Because al cohol is known to inpair
judgenent at levels lower than the legal limt™ any presence of alcohol at time of death was considered a positive
case.

The data set was anal ysed according to age, sex, manner of death, and bl ood al cohol |evel. Manner of death descri bes
the circumstances of the victimat the time of death (i.e. road traffic accident, drowning, fall, hanging and others)
and will be referred to as cause of death for the purpose of this study. The study excludes those aged 12 years and
younger .

Conpl ete details for all variables were obtained frompost-nortemreports. Age was mssing for six cases, which was
adjusted for in statistical analysis. Al cases examned in this study were closed as they had conpl eted inquest
proceedi ngs. The study focused on those deaths found positive for blood al cohol (BA), which were conpared to al coho
negati ve deat hs where possible. Perm ssion to proceed was granted by the four Coroners for Cork. Data was processed
with SPSS version 12.1 for wi ndows using standard statistical methods

Resul ts

Four hundred and eighty two sanples were sent to the State Laboratory for the analysis of blood al cohol. O these, 185
(38.49% were found positive, with concentrations ranging fromtrace amunts to 628 mg% w th a mean of 175.3 mg% —
112.5 ng% O all deaths involving al cohol, 76% were over the legal limt of 80 ng% Twenty percent were bel ow t he
legal Iimt, and four percent contained only trace amounts of alcohol. The greatest proportion of alcohol related
deaths bel onged to a BAC category of between 101-200 ng% Twel ve percent of al cohol related deaths had |evels e300
my% whi ch some studies quote as being lethal .

Bl ood Al cohol Positive Cases

Al'l cases sent for toxicology were classified according to cause of death (Figurel), and the percentage of al coho
positive cases within each category was determined. The rel ati onship between categories was found to be significant (x
= 65.889, C = .37, P< .001). The average al cohol concentration by cause of death for positive cases was al so
determned (Figure 1). A comparison of neans using a one-way ANOVA test found a significant relationship between the
various causes of death (F = 13.257, df =11, P< .001). RTA = road traffic accident. D&AOD = drug and al cohol overdose
AAI NTOX = acute al cohol intoxication, GSWgun shot wound, ASPVOM T=aspiration of vomitus, OTHER= car exhaust carbon
nonoxi de poi soning, crush injury, undeterm ned/ sudden unexpected death, hypotherm a, choking, industrial accident,

poi soni ng, suffocation, stabbing
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Figure 1 Percentage of cases found positive for blood al cohol
classified by cause of death, and mean BAC by cause
of death,

Age

A statistically significant difference was found between the nmean age of the BA positive decedents (44.3 years — 17.8
years) and those negative for BA at the tinme of death (51.9 years — 19.4 years) (t = 4.292, P< .001). Furthernore
when conparing nean ages between causes of death for the positive and negative groups, victins of deaths involving

al cohol were younger for npbst causes of death (Figure 2). A one-way ANOVA for the conparison of nmeans found a
significant relationship between the nean age and cause of death (F =1.451, P < .05) in BA positive deaths

Figure 2 Mean age by cause of death for al cohol positive and
al cohol negative deaths,

Al cohol positive and negative deaths were conpared by age groupings. A signifigant relationship was found to exist

bet ween the presence or absence of BA at the tinme of death and age category (x° = 23.969 P<.001). Those younger than 25
were nore often intoxicated than not and conprised the | argest proportion of al cohol positive deaths by age group. The
46-55 group had the highest average BAC (Table 1).

a_ 2

X" = 23.969 P<.001

Gender

Mal es conprised 79.5% of the al cohol positive sanple. The nean BAC in positive cases for females was 193.21 ng% —
128.6 ng% and 170.67 ng% — 107.9 ng% for nmal es. Wonen were on average five years ol der than nmen in al cohol positive
cases (48.84- 17.5 years versus 43.12 — 17.7 years respectively).

Road Traffic Accidents (RTAs)

Decedents involved in RTAs are listed in table 2. Forty percent of all RTAs in this study involved al cohol (Fig. 1).
Al'l drivers positive for alcohol were male with a nean age of 32.9 years (— 12 years), conpared to BA negative cases
with an average age 45.2 (- 24.5 years). Although not significant, this 12-year age difference is substantial
Pedestrians were found to have the highest BAC (Table 2).
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Di scussi on

The presence of drugs at tine of death is a possible confounding variable in this study. Previous studies vary on
their inclusion of these cases. Because the main aimhere was to study the preval ence of alcohol in all deaths
presenting to the coroner s service, all alcohol positive deaths were included regardl ess of drug status.

There is clear evidence that driving skills deteriorate and the risk of becoming involved in a crash increases froma
bl ood al cohol concentration of 20my per 100 m ~. A study | ooking at blood al cohol levels of those dying in RTAs in
Cavan, Monaghan and Louth in 2001 and 2002 found that 40% of those killed,on the road had al cohol present in their

bl ood and that all drivers detected with alcohol in their blood were nale . These figures closely match the present
material. OF all RTA victjms, pedestrians in this study and in others have been found to have the highest BAC conpared
to drivers and passengers . One of the reconmendati ons set out by the Strategic Task Force on Al cohol in their second
report in 2004 was to lower the Irish legal linmt of BACto 50 ng% Several EU countries have |lowered their linmts
from80nmy%to 50ng%in recent years with Sweden at the lowest Iimt of 20ny% where only 22% of RTA deaths were found
positive for BA.

Al cohol related death, illness and injury is one of the largest public health issues fagjng Ireland today. Al cohol
substantially increases the risk of an individual to die an unnatural and yjolent death™ asit blurs rational thinking
and increases self-destructive behaviour and aggressiveness towards others™. It is, debatable what BAC is necessary

bef ore acute al cohol influence should be regarded as a contributory cause of death™. Factors such as size, time of |ast
neal , and al cohol tolerance all play a role in how al cohol inpairs a person s coordination, vision and thinking. It

is inportant to recognize the rel ationshi p between al cohol and unexpected deaths, as these deaths are potentially
preventabl e. Studies to determ ne how the BAC of Irish deaths reflects on al cohol consunption in the overall

popul ati on conpared to other EU countries would create greater awareness of the problem of alcohol related deaths on a
nati onal and European |evel.
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