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1. INTRODUCTION

Sudden and unexpected deaths in Finland are very often examined in the medico-legal
system. According to a Finnish law from 1973, the police have to investigate cases of
death whenever the cause of death is not known to be a disease or when the deceased has
not attended a doctor during the last illness, and if the death is otherwise unexpected.
Thus, because of legislation in Finland, sudden and unexpected deaths are an important
part of forensic pathology. In most cases of sudden and unexpected death in Finland, a
complete medico-legal autopsy including appropriate toxicological and other examina-
tions is performed. Owing to different legislation and systems for investigating deaths in
many other countries, the causes of death are often established by doctors who are not
specialists in forensic medicine, for example by clinical pathologists and practicing doc-
tors.

Because of their unexpected nature and their frequency, sudden deaths are both an
economic and a human problem (Voigt 1976b). Many prospective and retrospective epi-
demiological projects (for example the WHO, Baltimore and Framingham studies) have
been carried out to determine the risk factors for natural sudden deaths in order to pre-
vent them. It has been established that the risk factors for sudden death are often the
same as the risk factors for coronary atherosclerosis and myocardial infarcts, such as age,
elevated blood pressure, high level of blood lipids, diabetes, smoking, use of alcohol, and
level of hormonal activity in females, (Böttiger and Carlson 1982, Sytkowski et al.1990).

Sudden and unexpected deaths often occur without a witness; according to some esti-
mations, up to one-third of such deaths are unwitnessed (Kuller 1974). In unwitnessed
cases it is important to perform autopsies to establish the cause of natural death and, for
example, to detect the intoxications and violent deaths. The probability of a death being
unwitnessed is directly related to the length of survival: the shorter the survival, the
greater the likelihood of it is being unwitnessed.

The Finnish medico-legal system gives good possibilities for research into sudden
and unexpected deaths. The autopsies, police-reports, and wide toxicological examina-
tions provide information for the reseach.  Previously, no research focusing on sudden and
unexpected deaths of females has been carried out in Finland. But in the department of
forensic medicine in the University of Helsinki, male sudden deaths were studied during
the years 1976, 1981 to 1982, and 1991 (Penttilä 1980, Penttilä et al. 1989, Savolainen
et al. 1993 and 1995).

2. REVIEW OF THE LITERATURE

2.1. Medico-legal Investigation of Deaths in Different Countries

Systems for determining the causes of deaths differ from country to country and often
reflect the general level of prosperity and medical and health care in the country. In many
countries there is no autopsy activity, and information about the causes of deaths is based
purely on the clinical history or other information about the circumstances surrounding
the death. The frequency of autopsy is quite variable in different countries, and some-
times it is difficult to obtain information about autopsies. There are great differences in
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the frequency of both medical and medico-legal autopsies. Autopsies are mostly per-
formed by clinical pathologists and forensic pathologists. In many countries of Europe,
certification of death is based on the external examination of corpses. This is often the
reason for inaccuracies in the statistics on the causes of deaths. Lack of autopsies was, for
example, the reason for several exhumations in Belgium in the 1970´s, the exhumations
followed by autopsies were necessary to establish the causes and modes of death and to
obtain correct information regarding insurance (Knight 1983).

A medico-legal system of determining the causes of deaths exists in most countries of
the world. In most of the countries in Europe and in the USA and Japan, the police are
duty-bound to investigate certain kinds of death. The cases reported to the police are very
similar in many countries: violent deaths – homicides, suicides, accidents, occupational
accidents, malpractice, deaths in custody and in jails, and sudden deaths, and those cases
when a doctor cannot establish the cause of death by external examination of the body or
by the history of diseases, or if the doctor has not met his patient during a certain period
of time before the death. In China, medico-legal examination has also to be done in cases
where there is a suspicion of a dangerous contagious disease. Decisions about autopsy are
taken by different authorities in different countries; for instance, in Finland and Denmark
the police order autopsies, while in Belgium and France, the decision is made by the law
court and in England and Wales by coroners.

During recent decades in Sweden, approximately 95,000 persons died per year. The
number of medico-legal autopsies declined slightly during the last decade of the 20th
century from 5 737 medico-legal autopsies in 1992 to 5 183 in 2000 (Statistisk årsbok
2000). In Denmark, the number of deaths that are reported to the police varies between
6% and 22% in different parts of the country. The police orders a medico-legal autopsy
in about one-fifth of the reported cases (Asnaes 1979). In Norway, a medico-legal autopsy
is performed in about 4% of all deaths. Between 1988 and 1992, the frequency of autop-
sies in natural deaths in the northern part of Norway was 2.1% (Nordrum et al.1998b)
and in violent deaths 37.9%. In 1992 4.8% of all deaths in the whole of Norway were
subjected to a medico-legal autopsy (Nordrum et al.1998a). In Iceland, one-tenth of all
deaths are reported to the police for medico-legal investigation, and in almost all cases
(95–98%) a medico-legal autopsy is performed (Geirsson 1997). In all the Nordic coun-
tries with the exception of Norway, the rate of medico-legal autopsies has declined since
the 1970´s, especially in Sweden and Denmark. In Sweden the total autopsy rate has been
20% and in Denmark less than 15% when the initial rate in 1970´s was about 45%
(Samordning av dödsorsakstatistiken i de nordiska länderna 1998).

In Germany, determination of cause of death varies in different parts of the country.
In the Federal Republic of Germany in the 1970´s and 1980´s, the numbers of deaths
reported for forensic examination ranged between 1 and 10%, and, depending on the
part of the country in which the death occurred, a medico-legal autopsy was performed in
10 to 100% of these cases. In Hamburg, for example, in 1989, only 26% of unnatural
and sudden and unexpected deaths were autopsied; in most cases the cause and mode of
death was decided at the inquest (Knight 1983, Kubo et al.1991). In Switzerland in the
1970´s 10 to 15% of deaths were submitted to medico-legal investigation. In the coun-
tryside, autopsies on reported deaths were performed rarely, in 7% of cases, but more
often in the cities, in 40% of cases. In Austria the number of non-judicial and judicial
autopsies performed by forensic pathologists clearly increased after the disclosure of 41
murders of patients in a Viennese hospital in 1989 (Klupp et al.1997).

In Poland, about 10% of all cases of death were reported to medico-legal investiga-
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tion in the 1970´s, and half of these cases were autopsied; in the middle of 1990´s ap-
proximately 9% of dead persons were autopsied. In Hungary in the 1980´s, a forensic
autopsy was done in about one-fifth of all deaths, and the total autopsy rate in 1996 was
49% (Penttilä et al.1999). In Bulgaria there are about 8 million inhabitants, and ap-
proximately 9 000 medico-legal autopsies are performed yearly (Jordanov Kalev 1994).
In 1996 in Istanbul (approximately 3 million inhabitants) in Turkey 2 548 forensic au-
topsies were performed (Inanici et al.1998).

In Belgium in the1970´s were about 10 million inhabitants and only approximately
1 000 medico-legal autopsies were performed. In Holland in the 1980´s, around 120 000
persons died every year, and in only 500 to 600 cases were forensic autopsies done (Buize
1988). In France, the main goal of the medico-legal system is to clear up crimes, and the
forensic autopsy rate is quite low. In the 1970´s in Paris, with about 9.5 million inhabit-
ants, around 3 000 medico-legal autopsies were performed. A five-year period in the end
of the 1990´s had 1 723 medico-legal autopsies in the western part of Paris (Lorin de la
Grandmaison and Durigon 2002).

In England and Wales, about one-fifth of the deaths are reported to the coroner. In
1985 there were 180 000 reported cases, and about 150 000 were autopsied. Most of the
causes of death were natural (Knight 1987). In Scotland, about 16% of all deaths are
reported to the procurator fiscal, and in about one-fourth of those cases a medico-legal
autopsy is performed. In 1988, with 65 017 deaths in Scotland, the forensic autopsy was
done in 3 100 cases and only external examination of the bodies in 2 574 cases (Pounder
1993). In the Republic of Ireland, around 15% of all cases of death are reported for police
investigation, and in half of these cases an autopsy is carried out.

In Japan, all cases of violent death, around 60,000 per year, are reported to the po-
lice. This is about 10% of all deaths in the country. Every year about 2 000 to 3 000
medico-legal autopsies are performed. In about 30 to 50% of the violent deaths in cities,
autopsies are carried out (Mizoi 1990, Ajiki et al.1991).

In Western Australia, with about one million inhabitants, a coroner system func-
tions. The coroners examine all the sudden and violent deaths. The autopsy rate is around
1 400, and approximately 70% of all the autopsied cases are natural deaths (Pocock
1979). In the whole of  Australia, with a 19 million population, around 16 000 deaths
are reported to coroners, and approximately 90% of these are autopsied (INPALMS news-
letter 2001).

In Panama, with approximately 2.4 million inhabitants, the medico-legal require-
ments are met by appointed physician. In the capital city in the 1980´s, an average of
750 post-mortem examinations was carried out annually (Pachar and Crooks 1993).

2.2. Investigation of Causes of Death in Finland

According to the Finnish law of 1973, “the police must investigate the cause of death
whenever: 1) it is not known that the death was caused by illness, or when the deceased
has not, during his or her last illness, been attended by a physician; 2) death is caused by
homicide, accident, suicide, poisoning, occupational disease, or malpractice, or whenever
there is reason to suspect that death may have followed such a cause; and 3) death has
occurred unexpectedly. If the cause of death is not established by the external examina-
tion, a medico-legal autopsy has to be performed, and the body can be buried only after
the cause of death is determined.”
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In Finland the medico-legal autopsies are performed by the medical examiners in the
provincial governments and by the forensic pathologists at the university faculties. The
medical examiners control the whole system of death investigation by checking the death
certificates. The universities have the responsibility to educate the young specialists and
to do the scientific work.

The autopsy rate in Finland is high by international standards: the autopsy rate in all
deaths in 1965 was 24%, and 20 years later, 37%. During the 1990´s the total autopsy
rate declined and was 30% in 1999. The number of clinical autopsies has steadily de-
clined from 23% in the highest year 1979 to 9.9% 20 years later. At the same time, the
percentage of forensic autopsies has increased from 7% in 1963 to 20.1% in the year
1999. A medico-legal autopsy is often carried out when death occurs in relatively young
age-groups. In 1999, a medico-legal autopsy was performed in 50.1% of all deaths in
persons agead from 0 to 64 years and clinical autopsy in only 10.1% in the same age-
group (Suomen virallinen tilasto. Kuolemansyyt 1999).

In 1985 a forensic autopsy was done in 15.8% of all cases of death in Finland and in
the 1990´s the autopsy rate was on almost the same level. In southern Finland (province
of Uusimaa) the rate of medico-legal autopsies has been slightly higher than in other
parts of the country. In the year 1985,  a total of 1 941 forensic autopsies were carried out
in southern Finland, which is 18.6% of all deaths in the province; in 1999 the percentage
was even higher 21% (Suomen virallinen tilasto. Kuolemansyyt 1999).

Medico-legal autopsies are performed in most cases of violent (unnatural) death. Dur-
ing the years 1980 to 1985, medico-legal autopsies were carried out in 89.5% of violent
deaths and a clinical autopsy was done in 1.5% of the cases. In 1992, the forensic autopsy
rate in non-natural deaths was even higher: 89.9%. There is a difference in the autopsy
rate in violent deaths according to age of the deceased. A medico-legal autopsy was per-
formed in 98% of non-natural deaths in persons under 65, but for persons under that age
the figure was 73% (Penttilä et al.1999). In all natural deaths in Finland in the 1980´s
and the beginning of the 1990´s a medico-legal autopsy was done in about 9% of cases,
but in 1996 the figure was higher, 13%.  In all the medico-legal autopsies in Finland the
proportion of natural causes of death has been for a long time over half: about 54%
from1980 to 1985 and 52% in 1992.

2.3. International Comparison of Causes of Death
in the Year 1985

The World Health Statistics Annual containing also the cause-of-death statistics is based
on annual national registers. In 1985 in the different countries, at least two different clas-
sifications were used: in the Nordic countries and Finland the eight revision and in many
other countries the ICD 9 revision. The revisions differ from each other, for instance in
classification of ischaemic heart disease, which complicates international comparisons of
the causes of death in that year. The statistics provide information about different dis-
eases, violent deaths, and mortality. The proportion of natural causes of death in women
is high. When comparing the statistical data from seven European countries, the USA,
and Japan, the figures range from 92% in France to 97% in England. The proportion of
natural causes of death in Finnish women was 95%. Among the natural causes of death,
coronary heart disease ranged from 21% in Japan to 37% in the USA, the figure in Fin-
land being 28%.
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The mortality from violent causes in Finnish females is on the same level as in these
other eight countries, but the mortality from violent causes of death among Finnish men
is the highest – 11%. Between the modes of violent death there are great variations. For
example, the percentage for female traffic accident victims out of all not-natural deaths
ranged between 12% in Denmark and 34% in the USA. The percentage of suicides in
women was lowest in the USA and Norway (15%) and highest in Japan (46%), while
women very rarely died as victims of homicide in Norway and France, 1%, but over ten
times as often in the USA (12%) (Table 1 ).

2.4. Discrepancies in Diagnosis before and after Autopsy

For many centuries autopsies have been used as a method for learning in medical practice,
and as a control method for quality of patient treatment and for quality of medical diag-
nosis. Several studies have been published on concordances and discrepancies in clinical
and post-mortem diagnosis. The results have varied, but all studies have reported differ-
ences. In a large study concerning approximately 75 000 deaths from 15 countries be-
tween the years 1919 and 1985, the average rate of disagreement in diagnosis was about
30% (6 to 68%). The commonest error was in the occurrence of coronary atherosclerosis
(Stehbens 1987).

In Denmark, at the turn of  the1980´s, Asnaes and his colleagues did a series of stud-
ies which revealed many discrepancies were found in both the modes and the causes of
death before and after autopsies. Before and after medico-legal autopsy in 34 women, the
mode of death differed from the initial in 7.6% and the cause of death in 27% (Asnaes
and Paaske 1979). From the same authors in a study of 807 cases (319 women) after
external forensic examination, the mode of death was changed from natural to violent in
4%. In the next study of 549 cases (223 females), they found that, after autopsy, the cause
of death differed in 35% of cases. According to this study, coronary atherosclerosis was
over-represented after the external examination, and the mode of death changed in over
10% (Asnaes and Paaske 1980 a,b). In 1983, Asnaes and colleagues compared causes of
death assigned before and after clinical autopsies. In this study, comparing 266 clinical
autopsies (114 females), the cause of death was presumed wrong in 18% of the cases and
the mode of death in 5%. In a study of 32 females by Asnaes in 1980, the causes of death
presumed by general practitioners were changed after autopsies in 30%.

Albrektsen and Thomsen (1989) also from Denmark found that among 218 forensic
cases sent for autopsy from the hospital, in 34% there was no clinical knowledge about
the trauma. Yet these injuries were the underlying cause of death in 5% and a contribu-
tory factor in 23%. In a Slovenian study by Ermenc (2000) including 911 autopsies from
1997 to 1998, the clinical and autopsy diagnoses were similar in about 49% of cases.
Total discrepancy in diagnosis was found in 10%.

The clinical diagnosis differs from the post-mortem findings in as many as half of all
cases (Knight 1991). In London, Thomas and colleagues  (1988) autopsied 350 sudden
deaths in the age-group under 69 years, which were presumed to have died from natural
causes. According to this study, the diagnosis before autopsy would have been wrong for
59% of the females and over one-third of the males if all were considered to have died
from heart attacks. In five cases, presumed to be natural deaths, the cause of death was
alcohol poisoning.
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Table 1. Causes of death by gender in 7 European countries, USA, and Japan in 1985 per 100,000
population according to  WHO statistics

Sex Finland Sweden Denmark Norway Germany England France USA Japan

DISEASES M 936.4 1136.6 1111.1 1076.0 1072.3 1155.0 956.4 855.1 624.7
N 881.2 998.3 1005.3 932.8 1117.9 1135.8 868.3 773.0 534.1

Ischaemic heart M 348.3 441.1 368.1 350.1 .. .. .. .. ..
diseases (ICD 8) N 247.8 307.5 284.6 211.6 .. .. .. .. ..

Diseases of the M .. .. .. .. 375.8 411.1 207.3 332.3 120.7
cardiovascular N .. .. .. .. 378.0 335.7 209.8 289.5 111.5
system and  the
pulmonary
circulation (ICD 9) *)

VIOLENT M 116.0 76.7 93.0 82.3 72.9 46.5 110.1 89.9 65.9
DEATHS N 42.6 42.2 64.1 48.0 44.3 30.1 71.2 33.6 28.6

Traffic accident M 21.1 16.0 24.4 21.5 20.6 15.1 27.8 30.4 18.4
N 7.0 6.6 7.8 6.2 7.5 5.9 10.4 11.4 5.8

Accidental poisoning M 14.0 3.2 4.4 4.9 0.4 1.5 1.0 3.1 1.0
N 2.5 0.6 2.3 1.5 0.2 0.9 0.7 1.2 0.4

Accidental fall M 13.8 11.9 15.5 19.0 9.8 5.9 15.1 5.5 4.5
N 15.2 14.3 25.9 26.9 16.9 9.7 29.8 4.6 2.2

Accident caused by fire M 3.4 1.6 2.3 2.3 0.9 1.4 1.5 2.6 1.2
N 1.1 0.6 1.1 1.0 0.7 1.2 1.2 1.6 0.8

Accidental drowning M 4.4 1.8 1.2 4.0 1.2 0.8 2.5 3.1 3.7
N 0.6 0.4 0.1 0.9 0.4 0.3 0.7 0.7 1.6

Firearm accident M 0.5 0.1 .. 0.0 0.1 0.1 0.2 1.2 0.0
N 0.0 .. .. 0.0 .. 0.0 0.2 ..

Other accident M 9.1 6.4 3.4 8.0 7.0 4.4 21.7 9.4 7.4
N 3.2 3.1 2.1 2.7 3.4 3.1 12.6 4.3 2.6

Suicide M 40.4 25.0 35.1 20.8 29.4 12.1 33.1 19.9 26.0
N 9.8 11.5 20.6 7.4 12.7 5.7 12.7 5.1 13.1

Homicide M 4.2 1.7 1.8 1.2 1.2 0.8 1.7 12.7 1.0
N 1.3 0.8 1.1 0.7 1.1 0.6 0.9 3.9 0.7

Undetermined M 4.9 9.1 4.6 0.5 .. .. .. .. ..
trauma (ICD 8) N 1.8 4.2 3.3 0.5 .. .. .. .. ..

Other violence M .. .. .. .. 2.3 4.4 5.6 2.0 2.8
(ICD 9) N .. .. .. .. 1.3 2.7 2.3 0.7 1.2

Operations of war M 0.1 .. .. .. .. .. .. .. ..
N .. .. .. .. .. .. .. .. ..

ALL DEATHS M 1052.4 1213.3 1204.1 1158.3 1145.2 1201.5 1066.5 945.0 690.6
N 923.8 1040.5 1069.4 980.8 1162.2 1165.9 939.5 806.6 562.7

*) includes acute cardiac infarction, ischaemic heart disease, and other cardiac diseases and diseases of the pulmonary circulation
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According to Vanatta and Petty (1987) from Texas, in the USA, the cause of death
estimated after external examination of the body was erroneous in 29%, but, the mode of
death was changed in only one case.

In the department of forensic medicine in Helsinki, Finland, in 1975, 600 forensic
cases were compared according to the presumed mode and cause of death before and after
medico-legal autopsies. The mode of death was changed in 10% and cause of death in
30% (Virkkunen et al. 1975). In a study from 1987 (Segerberg-Konttinen) including
228 autopsies, the cause of death differed in 15%.

2.5. Definition of Sudden Death

Many attempts to define sudden deaths have been suggested, and definitions have mainly
concerned natural sudden deaths. The time interval between the onset of symptoms and
death, the individual capacity for rational behaviour before dying, the previous history of
illness, and whether the death was witnessed or not, have served as criteria. The time
criterion has varied from instantaneous, to minutes, to one, two, six, twelwe, and twenty-
four hours. From 1967 to 70 the Scientific Council on Atherosclerosis and Ischaemic
Heart Disease of the International Society of Cardiology, the Councils on Atherosclerosis
and Epidemiology of the American Heart Association, and the WHO suggested that a
sudden death is an instantaneous death or a death within 24 hours from the onset of
symptoms (Pisa 1980). Consensus has not been achieved, and in most studies, the time
and other possible criteria are presented separately (Escoffery and Shirley 2002a, Lorin de
la Grandmaison and Durigon 2002).

Very often, sudden death is considered to be the death of a person who was presumed
to be previously totally healthy, but sudden death can also be the first manifestation of a
chronic disease or possibly symptomless chronic illness. Sudden deaths also occur in per-
sons who are known to have chronic diseases, such as elevated blood pressure or diabetes,
which have not limited their life capacity.

According to Kuller and colleagues  (1974), nearly one-third of sudden and unex-
pected deaths are not witnessed, and excluding those cases would change the whole pic-
ture of the causes of sudden deaths. The shorter the survival time from onset of the symp-
toms, the greater is the likelihood that the death will be unwitnessed. In the study of
Furberg and colleagues (1977) in the four capital cities of the Nordic countries, 91% of
sudden coronary deaths occurred out of hospitals. Half of these cases were witnessed, and
over one-third were not-witnessed. In a Swedish study from Stockholm by Jakobsson and
others (1980), in 62% of cases of death from heart diseases out of hospital there had been
a witness, and 38% were found dead. In a study from Gothenburg in Sweden, 41% of the
out of hospital deaths were unwitnessed (Wennerblom and Holmberg 1984). In an En-
glish study by Thomas and colleagues (1988), 28% of sudden deaths were not-witnessed.

Sudden deaths are often considered to be natural unexpected deaths. But, because of
their unexpected and rapid character, violent deaths are often also sudden deaths.
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2.6. Frequency of Sudden Death

Because of differences of opinion as to the definition of sudden deaths, it is quite difficult
to establish their frequency. Nevertheless, it has been estimated that of all deaths, about
10 to 20% are sudden unexpected natural or violent deaths. The incidence of natural
sudden deaths was found to range from 10 to 32%, depending on the authors (Paul and
Schatz 1971). According to information from the Soviet Union (Krjukov et al.1990), of
all deaths sent to medico-legal autopsies, 25 to 30% are natural sudden deaths.

The proportion of women dying sudden deaths is lower than that of men. The ratio
varies from 1:2 to 1:8 according to different authors. Differences are larger in studies on
sudden deaths of younger persons: in two of them there were 4.5- and 8-fold fewer fe-
males than males (Luke and Helpern 1968, Chiang et al. 1970, Scott and Briggs 1972,
Särkioja and Hirvonen 1984, Tshurina 1984, Thomas et al.1988, Davies 1992, Lorin de
la Grandmaison and Durigon 2002).

2.7. Natural Causes of Sudden Death

In many studies, diseases of the circulatory system are the most usual cause among sud-
den natural deaths, especially in the developed countries. Their significance varies by sex
and age. Comparison between the figures is difficult because of the different approaches
to the selection to each series, but, the proportion of diseases of the circulatory system in
sudden natural deaths in the 1930´s and 1940´s was considered to be 58.8% in England,
51.0% in Scandinavia, 66.3% in Germany, and 44.9% in the USA (Simpson 1953). The
epidemiological Baltimore study from the USA in the 1960´s shows a percentage 61.4%
(Kuller et al. 1967). Data about sudden natural deaths from Denmark and the Soviet
Union around 10 years later in the medico-legal autopsy series show higher figures, 75%
(Voigt 1976a) and 70% (Gromov 1970). In studies based on forensic autopsies from Ger-
many (Kubo et al.1991), the USA (DiMaio and DiMaio 1991), and France (Lorin de la
Grandmaison and Durigon 2002), the percentages for diseases of the circulatory system
were respectively 57, 61, and 73 %.

It is known that younger persons die less frequently from diseases of the circulatory
system: in a Swedish study of persons in the age-group 15 to 50, only 12% of the deaths
were caused by diseases of the circulatory system (Rajs and Jakobsson 1985). Belis (1980)
in Rumania found that women died half as often (33%) from diseases of the circulatory
system than did men. But in a medico-legal autopsy series (1972–1992) from Norway,
48.2% of female deaths were caused by diseases of the circulatory system (Nordrum et al.
1998).

In Western Europe and North America, coronary disease is the commonest natural
cause of death among diseases of the circulatory system. Ischaemic heart disease caused
178 000 deaths in England in 1984, and well over half of them, 101 000 persons, were
in men (Knight 1987). In the middle of the 1980´s in a study from 40 states in the USA,
399 324 died from coronary heart disease, and over half of them, 56%, died out of hospi-
tals or in the casualty wards (Gillum 1989). In a study published by WHO in 1970,
50% of female and 75% of male sudden deaths, within a time- limit of 6 hours, were
caused by coronary heart disease.

The proportion of ischaemic heart disease varies widely among different publications,
depending on whether the studies are based on autopsy data, clinical information, or epi-
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demiological research and on whether the age-range of the deceased has been limited.
The quality of the autopsy may also play a significant role in establishment of diagnoses
(Schwartz and Walsh 1971). For example, in England in an autopsy study from the
1940´s, coronary heart disease was the cause of death in 38% of the cases and 20 years
later in Denmark – in 59% (Voigt 1961a). Younger Americans in the age-group 20 to 45
died in the 1960´s because of coronary heart disease in 28% of cases (Luke and Helpern
1968), but in northern Finland the figure was much higher – 60% among those 15 to 49
years old (Särkioja and Hirvonen 1984). Of 1 309 out-of-hospital deaths in Gothenburg,
Sweden, in the middle of the1970´s, 52% were caused by coronary atherosclerosis
(Wennerblom and Holmberg 1984), and in a Japanese study from 1990 (Mizoi), the fig-
ure was 49.3%. In Scotland, as many as 81% of sudden cardiac deaths were caused by
coronary heart disease (Al-Alousi 1990). Completely different figures are presented in a
Jamaican study, where only 7% of sudden natural deaths were caused by the underlying
ischaemic heart disease (Escoffery and Shirley 2002a).

Similar differences are evident in the frequency of coronary deaths in females. In a
study of 102 cases from the USA, with a female mean age of 54 years, 80% died from
ischaemic heart disease (Talbott  et al.1981). In Spain and colleagues´study (1960), over
half (52%) the women between 31 and 80 years of age died of coronary heart disease. A
study of sudden death in females less than 69 years old showed that in 41% the cause of
death was ischaemic heart disease (Thomas et al. 1988). According to an autopsy-based
English study of sudden death only 40.4% of females but up to 65.1% of males had
coronary disease as the cause of death (Davies 1992).

It is known that coronary atherosclerosis increases with age, and that women suffer
from the disease later than men. The differences in age vary among different studies, but
in all the studies, the women  who died from ischaemic heart disease were older than the
men. For instance, in Finland, women were dying  approximately 15 years later than men
(Miettinen 1971), in the USA, pre-hospital cardiac deaths in females were 10 years later
(Scott and Briggs 1972), and in a French study from Paris the women dying were 12
years older than the men (Fornes et al. 1993). But smaller differences have also been re-
ported; for instance in the study of Titus et al. (1973), the median age of women who
died of coronary atherosclerosis was 64.4 years and of men 58.3. In a Swedish study from
1968 (Wikland), the difference was only 4.4 years, the median age of women being 69.4.

Sudden and unexpected death can sometimes be the first symptom of coronary dis-
ease. This phenomenon is seen in 15 to 25% of the cases, depending on the study
(Wikland 1968, Paul and Schatz 1971, Titus et al. 1973, Simon and Alonzo 1973,
Jakobsson et al. 1977). Degrees of change in the coronary arteries and the cardiac muscle
also vary widely. Studies of sudden coronary deaths in females describe differing occur-
rences of pathological findings: coronary thrombosis in 2.6 to 39%, acute infarctions in
12 to 78% and old scars in 16 to 46%. In a study of 17 women between 29 and 45 years,
coronary thrombosis appeared very often, in 71% (Althoff 1983). The figures are almost
the same from studies of both females and males: acute infarctions in 13 to 48%, old
scars 38 to 51%, coronary thrombosis 13 to 52%, and rupture of the myocardium and
heart tamponade in 7% (Pruitt 1964, Gromov 1970, Scott and Briggs 1972, Titus et
al.1973, Rissanen et al.1978, Baroldi et al.1979, Särkioja and Hirvonen 1984, Wenner-
blom and Holmberg 1984, DiMaio and DiMaio 1993, Fornes et al. 1993).

Diseases other than coronary heart disease are much less frequent causes of sudden
deaths both in females and in males. Diseases of the circulatory system other than coro-
nary heart disease and malignant tumours were responsible for 70% of non-coronary
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deaths, in the 1984 report of Hecht and Löffler. According to other authors, the most
frequent causes of death after coronary heart diseases have been: other diseases of the cir-
culatory system 21 to 28%, cerebrovascular diseases 17 to 29%, diseases of the respira-
tory organs 4 to 18%, heart diseases other than coronary disease 5 to 15%, and diseases of
the gastrointestinal tract 3 to 13% (Simpson 1953, Luke and Helpern 1968, Voigt
1976a, Belis 1980, Wennerblom and Holmberg 1984, Thomas et al.1988, Kubo et al.
1991, Mizoi 1990, DiMaio and DiMaio 1991, Davies 1992, Nordrum et al.1998b, Lorin
de la Grandmaison and Durigon 2002). In females, the non-coronary causes of sudden
death are quite similar to those in studies including both sexes or only men: diseases of
the respiratory organs 21 to 27%, diseases of the gastrointestinal tract 2.4 to 9%, diseases
of the central nervous system 6 to 8% (Talbott et al. 1981, Spain 1960, Thomas et al.
1988 ). Hecht and Löffler (1984) found that over 50% of causes of death other than the
coronary atherosclerosis in women were pulmonary emboli, disorders in brain circulation,
and ruptures of the aorta.

The cause of death may sometimes remain unknown even after autopsy and histo-
logical and toxicological examinations. In these cases, no pathological changes which
could explain the death can be found. The rate of these autopsies varies between 2 and
6% (Adelson 1954, Voigt 1976a, Knight 1987, Thomas et al.1988, Wennerblom and
Holmberg 1984, Nordrum et al. 1998b, Lorin de la Grandmaison and Durigon 2002).

2.8. Violent Deaths

According to the World Health Organisation statistics, approximately 10% of all causes
of death are violent. Women die violently less frequently than do men. In the comparison
of female and male mortality in seven European countries, the USA, and Japan, the male
violent mortality in Finland and the USA was 2.7 – fold higher as the female, in Japan
2.3 fold, but in the other European countries approximately only 1.5 – fold higher.

The autopsy rate varies widely among countries also in violent deaths, and it is diffi-
cult to obtain reliable and comparable information on causes of death and toxicological
findings. One-quarter of 1 300 out-of-hospital deaths in Gothenburg in the mid-seven-
ties were caused by violence. In an autopsy-based German study (644 cases) from Ham-
burg, half of the autopsied cases were violent deaths. Violent deaths of females were most
often suicides, then accidents, poisonings, and homicides: the mode of death remained
unknown after autopsy in 12 cases. In the early 1980´s, results of 42% of medico-legal
autopsies in women in Helsinki showed deaths from violent causes: of these, over half
were accidents, almost one-third suicides, homicides 6%, and undetermined violent
deaths 8% (Penttilä et al. 1989).  The picture of violent deaths is much different in Ja-
maica, where deaths caused by motor vehicle accidents are most common in medico-legal
autopsy series (Escoffery and Shirley 2002b). In northern Norway among the forensic au-
topsy cases from the 20-year period 1972 to1992, less than one-fifth – 17.4% (252 cases)
– were women. In over 25%, the causes of death were both suicides and traffic accidents,
approximately 10% accidental poisonings, 8.7% homicides, 6.7% deaths in fires, and un-
determined violent deaths in over 11%. In the whole of Norway during the year 1992,
over one-third, 37.3%, of accidental deaths occurred in women (Nordrum et al. 1998a).
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2.9. Traffic Accident

According to the official statistics for 1985, a total of 541 persons died in traffic acci-
dents in Finland, with less than one-fifth of them in the province of Uusimaa. Approxi-
mately one-third of these deceased were women, most of whom were car passengers,
45%, then pedestrians 40%; almost as often they were bicyclists, at 41%, and – more
seldom – car-drivers, 18%. None of these victims was riding a motorcycle, but three
women were driving mopeds (Tilastokeskuksen tilastotiedotus 1985). In a Swedish study,
5% of out-of-hospital deaths were caused by traffic accidents (Wennerblom and
Holmberg 1984). In a study from the USA, less than half the traffic- accident victims
over age 65 were females, mostly pedestrians hit by motor vehicles; alcohol was detected
in blood samples only 9% (Copeland 1989).

In the 1990´s in the whole of Finland, fluctuation occurred in the numbers of females
killed in traffic accidents. The peak was in 1992 with 207 deaths, but 7 years later the
number was less than in 1985 – 129 cases.

2.10.Alcohol Poisoning

The number of fatal cases of alcohol intoxication in Finland is high. During the last de-
cades of the last century it was the highest for all the Nordic countries (Poikolainen
1977, Steentoft et al. 1989, Samordning av dödorsaksstatistiken i de nordiska länderna
1998). For instance, in the middle of the 1990´s the mortality from alcohol poisonings
was seven-fold higher among Finnish females than in Sweden. Both alcohol consumption
and mortality from alcohol poisoning have increased among Finnish females during re-
cent decades. In the 1960´s and 1970´s, only 6% of lethal alcohol poisonings occurred in
females (Poikolainen 1977). This number has increased, and in the mid-1980´s it was
already 15% (Karkola and Penttilä 1990). In Leeds in England, one-fourth of those who
died from alcohol poisoning were women (Crowe 1989). Of out-of-hospital deaths in
Sweden, 5% were caused by alcohol poisoning (Wennerblom and Holmberg 1984), and
11% of accidental female deaths in Hamburg in autopsy series from 1989 were due to
alcohol poisoning (Kubo et al. 1991).

In the middle of the 1980´s over 300 persons in Finland died from alcohol poisoning,
and after that, the number of these poisoning deaths fluctuated, with a peak in 1988 and
again in 1996, when 490 cases of lethal alcohol intoxications occurred (Vuori et al. 1989
and 2001). Slightly less than one-third of all lethal alcohol poisonings in Finland oc-
curred in the province of Uusimaa, and half of them in the capital city (Tourunen 1991).
During the 1990´s, the number of the lethal ethanol poisonings in women in Finland
ranged from 56 to 85 (Vuori et al. 1997 and 2001a).

Blood alcohol concentration in fatal alcohol intoxication varies considerably; death
can occur even at a low level of blood alcohol, if the case is complicated, for instance, by
aspiration of stomach contents (Johnson 1985). The mean lethal alcohol concentrations in
some studies have ranged between 3.2 and 3.5 o/oo in females and 3.5 and 3.6 o/oo in
males (Karkola and Penttilä 1990, Heatley and Crane 1990, Vuori et al. 2001a). The
fatal alcohol poisonings in females in Finland are mostly caused by ethanol; poisonings
with other alcohols are rare.
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2.11.Other Accidents

In the mid-1980´s in the Nordic countries, there were 2.1 to 3.2 cases of death per 100
000 inhabitants that were classified as “other accidents” (WHO annual statistics 1985),
which is a heterogeneous group of violent deaths: for example, falls, drowning and sub-
mersion, poisonings, and the effects of heat and cold. In the province of Uusimaa in
1985, 39% of female and 32% of male violent deaths were caused by other accidents.
The use of alcohol is very common among accidental deaths, especially in men. In 1985,
in the cases classified as other accidents in the province of Uusimaa, alcohol was detected
in the samples of 10% of the females and 38% of the males (Oikeuslääketieteelliset
ruumiinavaukset 1985). In a 10-year autopsy study which included all the violent deaths
in Finland between 1987 and 1996, alcohol was found in almost 30% of violent deaths
in females (Lunetta et al. 2001). In Sweden, also, alcohol is frequently found in the blood
in victims of violent deaths; in 16% of violent female deaths and in 35% of male deaths
(Sjögren et al. 2000).

In 1985, 385 women in Finland died as a result of various kinds of falls. Falls are
often the cause of death in elderly persons, and over half of these women were over 65. In
the 1990´s, even higher number of lethal falls occurred, and the number of women who
died by the end of the decade was 486. The death rate per 100 000 of population was
slightly lower in females than in males. The females were still mostly from the older age-
groups (Suomen virallinen tilasto. Kuolemansyyt 1985, 1992, 1999). In an American
study of accidents in elderly people, most of them died from skull and brain injuries
within 2 weeks after entering hospital. The proportion of females in all accidental deaths
was 43% (Copeland 1985a).

Accidental lethal non-ethanol poisonings were found in 113 cases in Finland in
1986. One-quarter of them were women, and almost half were in the age-group 30 to 49
years. Only one-tenth of the women but as many as one-third of the men had consumed
large amounts of alcohol. Half of them had died from a combination of ethanol and
drugs, but only medicaments were found in 19% of the cases (Karkola and Penttilä
1990). In 1992 and 1999, the numbers of fatal non-ethanol poisonings in females in Fin-
land had slightly increased: to 47 and 37 cases (Suomen virallinen tilasto. Kuolemansyyt
1992, 1999).

In Finland every year, dozens women accidentally drown: in the year 1999, there
were 36 such cases. Alcohol is often involved in drowning cases; in the middle of the
1980´s, alcohol was found in one-third of the blood samples from the drowned women
and in over half the men (Karkola and Penttilä 1990). Younger persons more often die
drunk than older ones; for instance, in females in the age-group 25 to 44, alcohol was
detected in 70% of those who drowned.

Death in fires can be caused by poisoning from carbon monoxide and by poisonous
gases or by combustion. Approximately 140 persons per year die in fires in Finland; most
often these are men. In the mid-1980´s, among 87 cases, only 17 were women, but in the
1990´s in a 2-year period, 137 males and 52 females died in fires.  Alcohol was detected
in the blood samples of one-fourth of women and 66% of men (Karkola and Penttilä
1990, Penttilä and Karkola 1998,  Rahikainen 1998).

In Finland, women die much less frequently from hypothermia than do men: the
female:male ratio is approximately 1:10. Most of the hypothermic deaths are also related
to drinking alcohol. According to some studies, alcohol was detected in as many as 70%
of lethal hypothermia cases (Kortelainen 1987, Karkola and Penttilä 1990).
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2.12.Suicide

The female suicide mortality in Finland steadily increased from the end of the 1940´s to
the end of the 1990´s. From 1980 to 1986, the annual suicide mortality in females was
10.2 (approximately 250 deaths per year), with mortality highest in the age-groups 45 to
54 and 55 to 64 years. In the beginning of the 1990´s, the suicide mortality in females
aged from 15 to 64 was its highest – 14.4 per 100 000, but the figure decreased to 12
per 100 000 at the end of the decade (Järventie ja Perä-Rouhu 1986, Suomen virallinen
tilasto. Kuolemansyyt 1999). The suicide mortality in females in Finland is on the Euro-
pean level; for instance, in Denmark the female suicide mortality in 1985 was clearly
higher than in Finland (World Health Statistics annual 1986).

In most countries women commit suicide less frequently than men. In Finland, the
female:male ratio has been 1:5 since the 1920´s, while in other countries the ratio has
varied between 1:3 and 1:4.5, depending on whether the whole population or only per-
sons of working age were investigated (Järventie and Perä-Rouhu 1986, Monk 1987,
Lönnqvist 1989, McAlpine et al. 1990, Öhberg 1998).

Suicide methods vary among countries by age and sex. The most common suicide
method in females has been poisoning. In females and males, poisoning was the common-
est method in two Scandinavian capitals, but of the other methods, hanging was more
common in Norwegian females than in Denmark (Rodge et al. 1996). In a Spanish study,
the method most used by elderly persons was to jump from high places (Osuna et al.
1997). Shooting has been a much more common suicide method in the USA than in
Europe: up to 22% of female suicides were committed by shooting (Frazer 1985,
McAlpine 1990). In an autopsy-based series from Hamburg, hanging was in 1989 the
commonest way to commit suicide for both females and males (Kubo et al. 1991).

The suicide methods mostly used by Finnish females have been poisoning (30%),
hanging (28%), and drowning (20%). Poisoning was usual among women under 45 years
of age, hanging was more common in older persons, and drowning became more common
when women were older (Palonen 1989). Persons younger than 25 shot themselves or
jumped from high places in one third of the cases. Finnish men committed suicide in
75% of the cases in 1986 by hanging, shooting, or poisoning themselves.

Many studies have been undertaken to establish the connection between drugs and
especially alcohol use and suicide. The individual committing suicide has been under the
influence of alcohol in three studies in 12 to 28% of cases (Penttilä et al 1989, Lunetta et
al. 2001, Sjögren et al. 2000). In Finland alcohol is detected in males twice as frequently
as in females (Öhberg 1998). In the USA and Scotland in elderly persons who commit
suicide, alcohol has been detected only in a little over 10% of cases (Copeland 1987,
Squires and Busuttil 1991).

2.13.Homicide

Thirty-four women died as victims of homicide in Finland in 1985. The number of fe-
male victims of homicide in the 1980´s and 1990´s in the whole country ranged from 24
to 52, with the largest number of female homicides in the present study being in 1992
(Suomen virallinen tilasto. Kuolemansyyt 1999). Men die more often as victims of homi-
cide: for instance, in 1985 the number of male homicide victims was 2.7–fold higher
than of female victims. In comparison of seven European countries, the USA, and Japan,
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the female homicide mortality in Finland was the second highest – 1.3 per 100 000. In
the USA the figure was three-fold that of Finland, and in Germany and Denmark, mor-
tality was on almost the same level as in Finland (World Health Statistics 1986).

Homicide methods in different parts of the world vary. Quite often, access to a
weapon is the factor deciding how the killing occur. Stabbing, strangulation, and assault
and battery occur everywhere, but in those countries where firearms are readily available,
the homicide rate by shooting is also high, as, for example, in the USA, Australia, and
South Africa (Frazer 1983, Lerer 1992, Milroy and Ranson 1997, Preti and Miotto
2000). Women are often the victims of domestic violence or know the perpetrator.

Alcohol and other drugs are very often related to homicides. Ethanol was found in
Hamburg in 46% of cases in both male and female victims (Kubo et al. 1991), in
Copenhagen in over 36%, and in Oslo in over 52% (Hougen et al. 1999). The proportion
of positive alcohol findings in female homicide victims varies considerably. In Finland,
alcohol has been detected in 60% of women (Penttilä et al. 1989) and in Sweden in ap-
proximately 32% (Sjögren et al. 2000), while in a South-African study, alcohol was found
in over half of all victims, but only in isolated cases when the victims were white females
(Lerer 1992).

2.14.Undetermined Violent Death

The mode of death is classified as undetermined in cases in which it is impossible to
estimate whether death was caused by an accident or was an intentional act (by the de-
ceased him or herself or by some other person). The forensic pathologist bases his or her
estimation of mode of death on information about circumstances surrounding the death.
According to official statistics, in 1985, 46 unclear female deaths occurred in Finland;
the number of undetermined male deaths was twice as high (World Health Statistics an-
nual 1986). In the province of Uusimaa, 8.2% of all female and 7.7% of all male deaths
which were medico-legally autopsied were classified as undetermined. Alcohol is often
involved in undetermined deaths and was detected in almost one-third of both female
and male blood samples (Oikeuslääketieteelliset ruumiinavaukset 1985).

In the Nordic countries in the middle of the 1990´s the frequency of female deaths
classified as undetermined ranged from 0.26 per 100 000 in Norway to 2.59 per 100 000
in Sweden. The figure in Finland was 2.11 (Samordning av dödsorsaksstatistiken i de
nordiska länderna 1998). Twenty years earlier in Sweden,  the undetermined violent
deaths were most often poisonings; up to 62% of all poisonings were considered to be
undetermined (Kastegren and Persson 1976). A thorough investigation of the circum-
stances around the deaths could reduce the number of undetermined cases; according to
some studies, for example, the suicide rate might even be 19% higher (Huusko and
Hirvonen 1988).

2.15.Fatal Poisoning

Intoxications can be classified by mode of death as accidents, suicides, or undetermined
deaths, but in Finland they are quite seldom regarded as homicides. Among the Nordic
countries, the poisoning rate in young persons of the age-group 15 to 34 in the 1980´s
was highest in Finland, then in Denmark, in Sweden, in Iceland, and in Norway. The
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percentage of poisonings caused by drugs was highest in Denmark (92%) and lowest in
Iceland (17%). Drug addiction accounted for 62% of all fatal poisonings in the Danish
series, but for only 5% in Finland (Steentoft et al. 1989).

In American forensic series from the 1980´s, as well, intoxications were caused far
more often by narcotics than in Finland. The commonest substances used in poisoning
cases in the USA were carbon monoxide, narcotics, antidepressants, cocaine, barbiturates,
and ethanol (Garriot et al. 1982, Froede et al. 1987).

In 1986, a total of 823 fatal intoxications were detected in Finland. Most of those
deaths were caused by ethanol, then by different medicaments, and by carbon monoxide,
but poisonings with carbon monoxide were rare among Finnish women. The medica-
ments most commonly detected in the 1980´s were neuroleptics, antidepressants, and
barbiturates (Vuori et al. 1989). Mortality from intoxications increased throughout the
1980´s, and in Finland at the turn of decade approximately one thousand deaths caused
by poisonings, including alcohols, were detected. The fatal intoxications in women
caused by common drugs fluctuated during the 1990´s, the number of lethal poisoning
cases in 1992 being 157 and 1999 in 185, but this was higher during the peak year
1996, 211 cases. In the 1990´s, neuroleptics and opiates had become the most frequently
detected medicaments in 1990´s, instead of antidepressants (Vuori et al. 2001a).

During the 1980´s, narcotics were detected in autopsy samples very seldom in Fin-
land. In a screening series from the province of Uusimaa consisting entirely of young men
whose bodies were sent to a medico-legal autopsy, in only a few samples were illicit drugs
found. In the end of the 1990´s, narcotics were detected in over one hundred Finnish
forensic autopsy cases in males and females (Vuori et al. 2001b).

2.16.Alcohol as an Autopsy Finding

Ethanol plays a significant role in many causes of death especially in forensic pathology.
In fatal alcohol intoxications, it is the underlying cause of death, but in many other vio-
lent deaths it is often a contributory factor (Crompton 1985, Brismar and Bergman
1998). After many years of consumption, alcohol can cause various diseases, including
acute diseases such as stroke, and cardiac attacks can sometimes be related to excessive
alcohol consumption (Gill et al. 1986, Hillbom and Kaste 1990, Savolainen and Kesä-
niemi 1991).

In forensic autopsy material, alcohol is quite often found also in blood samples from
persons who died of  natural causes, but precise information is difficult to get because of
different routines and traditions as to the extent of toxicological investigations. Some
medico-legal autopsy series found alcohol in samples from both males and females in ap-
proximately one-fifth of autopsied natural sudden deaths (Thomas 1988, Kubo et al.
1991). Positive alcohol findings range from approximately 10% in sudden natural female
deaths in Rumania and Finland (Belis 1980, Penttilä et al. 1989) to 59% in females un-
der 50 years who were autopsied in Leningrad, Russia (Tshurina 1984).

Alcohol is related much more often to violent than to natural deaths. In Hamburg,
Germany, in 1989, alcohol was detected in 42% of all autopsied violent deaths: in almost
half of fatal intoxications, but less often, in over 35%, of various accidental deaths and
suicides (Kubo et al. 1991). In southern Finland, a medico-legal autopsy series revealed
that a quarter of the females and half the males who died violently had alcohol in their
blood samples (Penttilä et al. 1989). In a Swedish forensic series from the 1990´s, alcohol
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was related to violent deaths in almost 40% of the cases: alcohol was detected most fre-
quently in cases of death from intoxication (84%), and then in undetermined violent
deaths (Sjögren et al. 2000).

2.17.Causes of Death in Alcohol- and Drug Abusers

In Scotland, 16% of the medico-legal autopsy cases have been somehow related to the use
of alcohol, although cases of natural death are seldom autopsied (Clark 1988). Epidemio-
logical studies have shown that mortality among alcoholics is high, and their expected
length of life is shorter, especially for females, than for other females (Dahlgren and
Myrhed 1977, Schmidt and de Lint 1972, Schmidt and Popham 1980, Smith et al.
1983, Blume 1986).  Female deaths are, nevertheless, less often alcohol-related than are
deaths in males, as in Finland, where alcohol-related mortality in females is considered to
be only one-seventh that of mortality in males. The proportion of alcohol-related natural
deaths in a report by Mäkelä (1999) showed women accounting for only 1%, but of vio-
lent deaths 20%, while the figures for men were 6% of natural deaths and 49% of violent
deaths (Mäkelä 1999).

Deaths of alcoholics are often violent, they are disposed to accidents of various kinds
and also to suicide, which is the cause of death in half the alcoholics (Clark 1988, Hansen
and Simonsen 1991, Thomsen 2000). In a Finnish study, causes of death in alcoholics in
forensic cases were violent in 70% (Karkola 1995), but in a Swedish study which in-
cluded also the hospital-death cases of male alcoholics, death was due to somatic causes in
55% (Denison et al. 1995). In a 10-year medico-legal autopsy series from Iceland, 19%
of deaths of alcohol- and drug abusers were natural (Geirsson 1997). Among the natural
causes of death, the most frequent causes, in alcoholics also, were cardiac diseases
(Schmidt and Popham 1980, May et al. 1980, Klatsky et al. 1981, Hansen and Simonsen
1991,  Denison et al. 1995), and then liver cirrhosis and various pulmonary diseases. Ac-
cording to these studies, malignant tumours were also over-represented in alcoholics. Fe-
male alcoholics, inparticular, more often had diseases of the gastrointestinal tract and
liver cirrhosis than did the rest of the population.

In post-mortem examinations of alcoholics alcohol is often absent or is detected in
only small amounts (Massello 1984), but in some studies alcohol has been involved in
half the sudden deaths of alcoholics (Copeland 1985c). Poisoning is quite often the cause
of death in alcoholics. In Clark´s 1988 study, the cause of death was poisoning in 24% of
the cases; and in a study with 73 alcoholics, the cause was alcohol poisoning in 8% com-
bined intoxication caused by alcohol and medicaments in 15%, and illegal drugs in 19%
(Thomsen et al. 1997).

Causes of death in narcotic addicts in Hamburg, Germany, in the late 1980´s were
heroin poisoning in 70% and other violent deaths in 20%; only 10% died naturally. In
the five Nordic countries in 1991, the percentage of natural causes of death in drug ad-
dicts was highest in Sweden 10% (Steentoft et al. 1996). The female:male ratio in Ham-
burg had changed from the 1970´s to the end of the 1980´s, the number of women hav-
ing doubled,  and in 1987 it reached 1:2.6 (Janssen et al. 1989). In a series of drug addict
deaths from Berlin, 14% of addicts were females (Bohnert et al. 2001). In the 1990´s, the
numbers of cases of lethal intoxication in all Nordic countries had increased. Moreover, in
all these countries, the drug problem had become a reality outside capital cities. In most
of the Nordic countries, the age of deceased drug addicts had risen, but in Finland it was
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mostly young addicts who died. In all the Nordic countries, except Sweden, deaths re-
lated to heroin intoxication have become more common (Steentoft et al. 2001). In the
beginning of the 1990´s, only 10% of narcotic-related deaths were of Finnish females,
while in the other Nordic countries the figure was higher, 15 to 17% (Vuori et al.
2001b). In 1997, the percentage of women in medico-legally examined fatal poisonings
in drug addicts had grown in Finland, also, to 17% (Steentoft et al. 2001).

2.18.Alcohol and Drug Consumption in Finland

Of all the alcohol consumed in Finland in 1984, women consumed 20%. At the same
time, the number of females not drinking alcohol at all was 27%, and half the females
interviewed seldom drank alcohol, only three to four times per year (Ahlström 1985a).
The proportion of females drinking more than once a week was 9%, and median alcohol
consumption was 41 centilitres of absolute alcohol per year. Those who used more than 1
000 centilitres of absolute alcohol per year were considered heavy consumers: only 1.5%
of women consumed so much alcohol (Simpura 1985). Twelve years later, the number of
females not consuming alcohol at all had decreased by almost half, making the percent-
age only 14 (Alkoholitilastollinen vuosikirja 1996).

According to the statistical information, in 1985 alcohol consumption in Finland
was 8.5 litres of absolute alcohol per person over 18 years. The largest amounts of alco-
hol, 10.6 litres, were drunk in the southern part of Finland – in the province of Uusimaa
– and there, especially in the capital city area. Seven years later, alcohol consumption in
the whole country was on a slightly lower level, 7.2 litres, and in the province of
Uusimaa 8.3 litres per inhabitant (Alkoholitilastollinen vuosikirja 1992).

The regional distribution of alcohol consumption was clarified by interviewing the
population (Lahti 1990). In 1984 the highest alcohol consumption in the capital city area
was in the age-group 30 to 49 years. Median use of absolute alcohol by females was 65
centilitres and the mean use 212 centilitres (Simpura and Lahti 1988). The proportion of
heavy consumers, according to the interview, was 3% for women and over four times as
high for men – 13%. The proportion drinking more often than once a week was highest
in the same age-group, 30 to 49 years – 48%. In the country as a whole, most of the non-
drinkers were in the age-group 20 to 29 years. The mean values for annual consumption
of alcohol in southern Finland and in the rest of the country are similar, but, in the age-
groups 20 to 29 and 30 to 49, the consumption was twice as high in the capital city area;
in that area, alcohol consumption by females was markedly higher than in the other parts
of the country – 212 to 468 centilitres of absolute alcohol per year. In the southern parts
of the country, women drunk almost one-third of all the alcohol consumed, but in the
other parts of Finland only one-fifth (Holmila 1991). Little information exists about alco-
hol consumption in the elderly, because only persons under 69 years of age have been
interviewed. It has been also estimated that only 10 to 20% of existing alcohol problems
in the elderly are known to doctors (Niemelä 1991).

According to interviews in the 1990´s, drinking habits have changed little. Only
one-sixth of females said that they had consumed no alcohol during the previous 12
months. The percentage of women consuming alcohol daily or almost daily was higher
than previously, about 5% (Metso and Simpura 1997). Now, women consumed alcohol
much more frequently in order to get drunk. In comparison with the mid-1980´s the
proportion of females who had not experienced a state of drunkenness during the year
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prior to the interview had decreased markedly in all age-groups under 50. Changes in
alcohol consumption among older women were small. Moreover, the alcohol consumption
of 18-year-old girls had clearly changed between the years 1985 and 1997. The percent-
age of girls drinking at least once a week had increased from 18% to 29% (Päihdeti-
lastollinen vuosikirja 1998).

During the 1990´s, use of illicit drugs had become more common, especially in the
capital city area. In 1986, fewer than 10% of 17- to18-year-old girls had smoked can-
nabis, but in 1996, one in four had done so. During those years, only 2% of women in
the age group 40 to 49 had used cannabis. In the mid-1990´s, the estimated number of
female opiate and amphetamine addicts in Finland was between 450 and 2 950 (Päihde-
tilastollinen vuosikirja 1998).

2.19.Coronary Atherosclerosis

Atherosclerosis of the cardiac arteries with complications is one of the commonest causes
of death, especially in industrial countries. It is also a common cause of sudden death.
That is why the occurrence of coronary atherosclerosis has been widely studied by differ-
ent methods in both living and dead individuals. The methods used have varied from
angiographic interventions in patients with infarctions to various kinds of post-mortem
investigation of blood vessels. Post-mortem studies have often described the occurrence of
coronary atherosclerosis in those who died from myocardial infarctions, and various
changes due to atherosclerosis in blood vessels, such as ruptures of atherosclerotic
plaques, inflammation in cardiac vessel walls, and thrombi in coronary arteries. Because
of the low proportion of younger females who die from heart attacks, information about
women has often been presented only as a part of the series.

In many forensic autopsy studies, atherosclerotic changes are seen most often in the
left descending coronary branch or in the right coronary artery (Möttönen 1970, Rissanen
et al. 1975, Baroldi et al. 1979, Perper et al. 1975, Al-Alousi 1990). In a study based on
600 autopsies, the left descending coronary branch was more damaged by the disease
than the right coronary artery, and the left circumflex branch was least affected
(Ackerman 1950). In a Finnish study from Turku, calcifications and stenosis were most
frequently found in the left descending coronary artery (Möttönen 1970). In an
unselected group comprising 72 women, coronary changes were studied in those cases in
which information about blood pressure was available and it was possible to determine
the blood serum cholesterol level (Schwartz et al. 1965). The results of this study were
not analysed according to sex or mode of death. In the coronary arteries, atherosclerotic
changes were found in less than one-third of those in the age-group 30 to 49 years (fatty
streaks 23.3% and fibrosis 7.6%) but in half of those between 50 and 69 (fatty streaks
35.6%, fibrosis 9.5% and complicated changes 8.3%).

In many studies based on autopsies, attention has been focused on coronary
narrowings, their degree and location. In a study from the 1970´s,  in one or more coro-
nary branches over 75% stenosis was found in half the 55- to 64-year-old females who
died from non-ischaemic  heart disease (Perper et al. 1975). On the other hand, another
study showed the degree of atherosclerotic narrowing to be the same in all three main
branches, and the amount of severe stenosis not to be correlated with the sex or age of the
deceased (Roberts and Jones 1979). In comparisons of natural sudden deaths and violent
deaths, narrowings have been found more often in the coronaries of persons dying sud-
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denly from natural causes. In the age-group 50 to 69 years, over 50% stenosis was found
in half those dying of natural deaths and in 39% of the coronaries of those who died
violently (Baroldi et al. 1979).

The general occurrence of coronary atherosclerosis in the population has been studied
by examination of the coronary arteries of those who died violently. In a Chilean series
(Viel et al.1968), the early atherosclerotic changes were found even in adolescents 10 to
14 years old, but the area of atherosclerosis in older persons was larger. For instance, in
females of the age-group 55 to 59, areas with fatty streaks and fibrosis comprised 27% in
the left descending artery, 28% in the circumflex branch, and 32% in the right coronary
artery. The total consisted of 290 women. In a Finnish study  (Rissanen 1972) of 86
women who died violently, changes were most frequent in the left descending branch.
Significant differences in the occurrence of atherosclerosis between females and males ap-
peared in the age-groups 25 to 34 and 45 to 64.

The influence of alcohol on the cardiac muscle and on atherosclerosis has been widely
discussed. Several epidemiological studies have tried to answer the question whether level
of alcohol use has influenced coronary mortality, and some authors have even suggested
that certain amounts of alcohol prevent atherosclerosis. On the other hand, the same re-
ports have noted the injurious effect of alcohol on health and social problems related to
alcohol, and no precise amounts of alcohol have been recommended (LaPorte et al. 1980,
Marmot 1984, Jackson et al. 1991, Ducimetiere et al. 1993, Sjögren et al. 2001). It is
known those suffering from alcohol cardiomyopathy show less coronary atherosclerosis
than do others. A study in which patients with cardiac infarction were interviewed and
examined angiographically showed that moderate consumption of alcohol reduced coro-
nary atherosclerosis in both females and males (Barboriak et al. 1979).

Only a few studies examine the relation between coronary atherosclerosis and alcohol
use based on autopsy series. According to Viel and his colleagues (1968), the women in
their series were too few to allow any conclusions. In males no connection appeared be-
tween habits of alcohol use and occurrence of fibrous plaques and fatty streaks. In another
study (Rissanen 1974) male alcoholics had slightly fewer fatty streaks than did controls
who died violently but were not alcoholics. Other atherosclerotic changes showed no dif-
ferences, and, on the whole, no significant difference existed between changes due to
coronary atherosclerosis in men of these two groups. Coronary narrowings are common in
both alcoholics and non-alcoholic controls, but have been more frequent in controls
(Hirst et al.1965). In a study based on naked-eye estimation of the degrees of stenosis in
coronary arteries, male alcoholics showed as many changes as the controls (Hognestad and
Teisberg 1973). In a Danish study, female alcoholics who were over 60 years old and male
alcoholics had fewer atherosclerotic changes in their coronaries than did younger alco-
holic women (Thomsen 1995).
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3. AIMS OF THE PRESENT STUDY

The aims of this study are to examine the Finnish forensic autopsy material for:
1) underlying and direct causes of sudden natural and violent deaths in females in 1985
2) use of intoxicants as contributory factors in sudden natural and violent deaths
3) differences between sudden natural and violent deaths in females and males in 1985
4) changes in sudden natural and violent deaths in females seven and fourteen years later

in the same area (in 1992 and 1999)
5) atherosclerotic changes in the coronary arteries of females in groups categorized ac-

cording to alcohol use, age, and mode of death

4. MATERIALS

The first part of this section covers of sudden and unexpected natural and violent deaths
in females chosen prospectively on the basis of police reports during several months of the
year 1985 in the southern part of Finland, in the province of Uusimaa. The study in-
cluded all the dead females who were not decomposed, so that it was possible to take
samples for histological and blood vessel examinations, and to establish the cause of death
with high reliability. The lower age limit was set at 15 years; there was no upper limit.

In this study, sudden and unexpected natural deaths are:
• witnessed instantaneous deaths
• witnessed or unwitnessed deaths within 24 hours of onset of symptoms
• those found dead, with unknown length of symptoms
• deaths with the cause unknown or not obvious from the information in the police

report or from the medical reports or after external examination of the body

According to the classification of diseases and deaths from 1969 (National Board of
Health, Lääkintöhallitus), violent deaths can be classified by mode of death as: 1) sui-
cides, 2) homicides, 3) accidents, or 4) undetermined violent deaths.

Persons considered to be alcohol- or drug abusers were those who, for instance, used
alcohol or alcohol and medicaments or illicit drugs several times a week on purpose to
become drunk, and have used them in this way for several months or years. They may
also been treated in mental hospitals or in detoxification centres or by psychiatrists be-
cause of their alcohol problems or their medicament or narcotics dependence, or they had
ceased working because of alcohol or had suffered from alcohol-related diseases. The esti-
mation of alcohol and drug abuse was based on information received from the authorities,
from the medical treatment service, from the relatives or from persons near to the de-
ceased, or persons who were present at the site of death.

Medico-legal autopsies were performed at two periods during the year 1985 (8 Janu-
ary to 26 July and 23 september to 18 December, 1985), which covered 287 days of that
year.

For comparison, two groups were chosen from the medico-legal autopsies of males,
with the same criteria for sudden and unexpected death. Two male series were collected,
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like the female material, from incoming police reports. The first of the male comparison
groups (N=753; male group I) comprised all those men whose deaths fulfilled the same
criteria of sudden and unexpected deaths as for the females, and were sent for the medico-
legal autopsy during the same period as the women during the year 1985 in the province
of Uusimaa in southern Finland. The second comparison group (N=288, male group II)
was selected from the whole male material, so that every woman had a male control corre-
sponding to the same date of death. These two groups were selected to obtain exact dis-
tribution of causes of death. The autopsies of the males were performed by the forensic
pathologists in the Department of Forensic Medicine of the University of Helsinki, and
the medical examiner of the province of Uusimaa, and they stated the causes of death.
The autopsies of females were performed by the author.

The female comparison series from 1992 and 1999 were collected from the bodies of
women that were sent for medico-legal autopsy, by the same criteria of sudden and unex-
pected death and during the same days of the year as in 1985, and from the same area in
southern Finland. The autopsies and the estimations of the causes of death were done by
medical staff of the Department of Forensic Medicine and by the medical examiners in
the province of Southern Finland.

5. METHODS

Medico-legal Autopsy

In every case, a complete medico-legal autopsy was performed. After the external exami-
nation, internal examination of the organs of the skull, and thoracic and abdominal cavi-
ties was performed. The organs were dissected and inspected for macroscopic pathological
changes and for signs of violence.

Histological Examination

In all females, tissue samples were taken from the brain, lungs, bronchi, bronchial lym-
phatic nodes, heart, thyroid gland, liver, spleen, pancreas, suprarenal glands, kidneys, and
ovaries and samples of all pathological changes. All the samples were fixed with the for-
malin and embedded in paraffin. The samples were stained with Herovic staining and
special staining was used when needed. The doctors performing the autopsies examined
the samples and gave the histological diagnose themselves.

Examination of the Arteries

In order to examine  coronary arteries for atherosclerosis and in many cases to ascertain
the cause of death, an angiographic silicon examination was performed (Karhunen et al.
1989). From the ascending aorta a mixture of liquid silicon rubber, oil, radiopaque mate-
rial, and solidifier was injected retrogradely into the cardiac arteries. When the solution
had hardened, the heart was dissected and x-ray pictures were taken. The coronaries were
then opened longitudinally and the hardened silicon removed. Further, the arteries were
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cut from the heart, fastened to cardboard, and fixed with formalin. The coronaries were
stained with sudan-acetone-ethanol solution for measurements. For later examination, the
brain, neck, and pelvic arteries and aortas were also removed and fixed.

The total surface area of the vessels, the areas of the fatty streaks, fibrosis and compli-
cated atherosclerotic changes were measured for the vessels fixed on the cardboard and
stained for fat. The contours of the coronaries and of the atherosclerotic changes were
measured planimetrically. The planimeter was a combination of the stroketalbe (Houston
Instruments Hipad DT-114) and a personal computer (IBM PC/XT). The computer pro-
gram calculated the surfaces with a resolving power of 0.25 square millimetre. The sur-
faces of the calcifications were measured from the x-ray picture, which was the same size
as the native vessel.

Narrowing of the arteries was measured from the silicon casts. The diameter of the
left and right main coronary branches and the possibly narrowed sites were measured
with a push rule. The left main coronary branch was measured in one location and all the
other main branches in three places. If the stenosis was located immediately after the
beginning of a branch, then the normal diameter of the vessel was considered to be after
the narrowed site. The percentage of narrowing was calculated as a proportion of the
unnarrowed part of the vessel and narrowing.

Such an examination of the coronaries was performed in all female autopsies in 1985.
Those cases in which the female was 70 years or older and those females whose cause of
death or contributory cause of death was coronary atherosclerosis were excluded from the
statistical study on atherosclerotic changes. That study included 115 females, who were
divided into two groups by age – the younger age-group 30 to 49 and the older group 50
to 69. By mode of death the groups were divided into violent and natural deaths and by
the amount of alcohol use into alcohol abusers and ordinary alcohol consumers.

Toxicological Investigations

In all cases of sudden and unexpected deaths of females in 1985, a comprehensive toxico-
logical examination was performed. The samples were analysed in the toxicological labo-
ratory of the Department of Forensic Medicine at the University of Helsinki. When poi-
soning was suspected, an examination was done to establish the cause of death and in the
other cases to determine whether common drugs, alcohol or other intoxicants had been
used. The samples taken were blood, urine, and vitreous humour for alcohol, blood, stom-
ach contents, and liver for drugs, and blood for carbon monoxide. In cases where the use of
digoxin was known, the sample was examined in one of the city hospitals in Helsinki.

In 1985, extraction of medicaments from the liver was done by the acetone method
(Alha and Lindfors 1959). According to this method the medicaments are first separated
with acetone from 100 grams of liver homogenate and then divided into acid and alka-
line groups by extraction in the proper conditions with organic solvents. The medica-
ments are identified by thin layer chromatography, using different solvents and staining
reagents. Estimation of the levels of the identified medicaments is done mainly by gas
chromatographly from the blood samples, using the methods developed for each medica-
ment. The benzodiazepines were identified directly from the blood samples and some
other medicaments by special methods; for instance digoxin, was detected by a radio-
immunological method.
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In the 1990´s the common drugs were screened and simultaneously quantitated by a
computerised dual column gas chromatographic method from a blood sample (Rasanen et
al. 1996). A novel thin layer chromatographic method was utilized to confirm the posi-
tive findings from liver or urine sample (Ojanperä et al. 1997). The substances are identi-
fied by scanning densitometry and a reflection UV-spectra library search. As a result of
development of these methods, more metabolites are revealed than in earlier methods,
which were used to confirm further the positive findings. However, the detection of fatal
concentrations of common drugs has not changed.

Biochemical Examination

To establish disturbances in glucose balance, a rapid test was done on the urine. When
diabetes was known from the history, a vitreous humour sample was taken to examine the
levels of glucose and lactate. The examination was performed in the Department of Bio-
chemistry at the University of Helsinki, using commercial kits based on the hexokinase
method (Boehringer Mannheim GMBH) for detecting lactate and enzymes from the same
producer to detect glucose (Sippel and Möttönen 1982).

Interview

Background information about deceased females was collected from the police reports
and the patients´ medical documents. An attempt was made to interview all the relatives
or persons near to the deceased. By interviewing them, more precise information about
use of intoxicants was obtained, and attempts were made to find out her living habits and
some social facts.

A total of 62 questions were asked. The questions were about:
• social facts not included in the official documents, as are education, place of work,

reason and time of retirement and such
• causes of death of parents and siblings
• history of previous diseases of the dead person, gynaecological history, and use of

medicaments
• use of alcohol (frequency, amount, quality of alcohol, symptoms of delirium,

treatment in detoxication centres, arrest because of alcohol, etc)
• smoking habits
• use of dietary fat
• usual physical activity
• changes in the mood before death
• events just before death
• use of alcohol and medicaments just before death
• somatic symptoms prior to death, attendance by a physician
• symptoms two hours prior to death.
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Statistical Methods

Sudden and unexpected female and male deaths in 1985 were compared by mode of
death and by age-group, using the Chi-square test (Wulff and Schlichting Medstat-pro-
gram) and the t-test (Kataja and Kervinen Tilastopakkaus ZBASIC). To compare mortal-
ity between females and males in 1985 and mortality between females in 1985, 1992,
and 1999, confidence intervals were calculated by age-groups (Gardner et al. 1991)

Comparison of the various types of changes in the coronary arteries (fatty streaks,
fibrosis, and complicated changes and stenosis) was performed between the different com-
parison groups. The statistics applied was Fisher´s exact test if the expected value was five
or less (Medstat-statistical programme). The logistic regression analyses took into account
degree of atherosclerotic changes in relation to age of the females (young/old), mode of
death (violent/natural) and alcohol use (yes/no). An other variable investigated was the
presence of atherosclerosis (yes/no). The relationship of alcohol use (yes/no) was investi-
gated by standardisation with logistic regression of the background characteristics: mode
of death (violent/natural) and age (young/old). The program used was binary logistic re-
gression SPSS (SPSS for Windows 2001).

6. RESULTS

6.1. Sudden and Unexpected Deaths in Females in 1985

The number of females included in the 1985 study was 288. The proportion of natural
sudden and unexpected female deaths was higher than that of violent deaths, 42%. Of
different modes of death, among the violent deaths, the largest groups were suicides and
other accidents (Table 2).

Table 2. Sudden and unexpected deaths in females by mode of death and age in 1985

Mode of Death Age in years Total
15–19 20–29 30–39 40–49 50–59 60–69 70–79 80– n %

Disease .. .. 9 16 25 34 54 29 167 58.0
Traffic accident 1 2 .. .. .. 3 7 .. 13 4.5
Alcohol poisoning .. .. 2 4 3 1 .. .. 10 3.5
Other accident .. 3 5 2 3 7 9 29 10.1
Suicide 3 4 9 11 15 4 7 .. 53 18.4
Homicide .. .. 3 1 .. 1 .. .. 5 1.7
Undetermined 1 1 3 1 2 1 2 .. 11 3.8

Total 5 10 31 35 48 44 77 38 288 100.0
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Most of the sudden and unexpected deaths, 208, occurred in the capital city area, and of
these two-thirds in Helsinki and less than one-third in the cities of Vantaa and Espoo.
The percentage of natural sudden and unexpected deaths in the capital city area was
73%. Most of the violent deaths (67%) occurred in the same cities and almost half of
them in Helsinki. The age distribution of both natural and violent, sudden and unex-
pected deaths was from 15 to 95 years, most cases occurring in the age group 70 to 79
years (Figure 1).

According to the official statistics, in Finland during the year 1985, approximately 1933
females died every month, 450 of them in the province of Uusimaa. Every month, on
average 28 sudden and unexpected female deaths occurred in this province, which is ap-
proximately 6% of all female deaths in Uusimaa and less than 2% of all female deaths in
Finland. Sudden and unexpected deaths, as defined in this study, constituted almost half
of all the medico-legal female autopsies and 17% of all the medico-legal autopsies in this
province.

The mode of death established by the forensic autopsy differed from that presumed
on the basis of the police reports in 17% of the cases. Of 154 cases in which police after
their own inquiries or according to information from relatives or physicians, presumed a
natural cause of death, 14 were violent deaths. Presumed natural deaths were found to be
alcohol poisoning or combined alcohol and common drug poisoning, each in five cases,
and other accidents in four cases. Of 67 presumed accidental deaths in women, almost a
third were deaths from natural causes and 6% were classified as undetermined. Of 61
suspected suicides, 10% turned out to be natural deaths and two others undetermined
hanging and poisoning. Of six suspected homicides, one was an undetermined poisoning
(Table 3).
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Figure 1. Age-distribution of sudden and unexpected female deaths in 1985
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6.2. Sudden and Unexpected Deaths in Males in 1985
with Comparison to Females

In the first male comparison group of 753 men, there were 54% natural deaths and 46%
violent deaths. In the other comparison group of 288, the distribution was respectively
53 and 47%. In the two male groups the causes and the modes of death were distributed
similarly. Because of this, the results for men in the smaller group are presented in the
appendix, and the text includes only the results for the large male group. In both male
groups, most of the sudden deaths occurred in the age-group 50 to 59 years. The age
distribution in females was different in the oldest age groups, over 70 years; and the pro-
portion of women in these groups was much higher here than that of men (Figure 2).

Table  3. Cases with a discrepancy between mode of death presumed before and after autopsy (in
parentheses cases where established mode of death was the same as presumed by police)

Mode of death after autopsy Total
Mode of death presumed
by police report

Disease Other Suicide Homicide Undeter-
accident mined

Disease*) (140) 10 .. .. 4 14 (140)
Accident 21 (42) .. .. 4 25 (42)
Suicide 6 .. (53) .. 2 8 (53)
Homicide .. .. .. (5) 1 1 (5)

Total 27 (140) 10 (42) (53) (5) 11 48 (240)

*) includes cases when the police ordered the autopsy  because:
·the death was not known to be caused by disease
·the deceased had not attended physician during the last illness
·death was unexpected

Examples:
An 88-year old woman was found dead in her garden. She had attended a physician be-
cause of heart problems. The cause of death was a comminuted fracture of the hip and
lipoid embolism of the lungs. The mode of death was considered to be accidental.

A female, 65 years of age, was found lying dead in her bed in the morning. During the
night before her death, several persons with her in her apartment had drunk large
amounts of alcohol. She was suffering from cardiac insufficiency and had abused alcohol.
The presumed cause of death was alcohol poisoning, but autopsy revealed only chronic
coronary sclerosis. No alcohol was detected in her samples.

A 34-year-old waitress was found dead in her bed. She had attempted to commit suicide
by poisoning some years previously. The police presumed suicide, but the cause of death
was a subarachnoid haemorrage from a ruptured berry aneurysm in the brain.
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In a comparison of sudden deaths in females and males the clearest difference was in the
number of cases. A similarity was that both females and males died slightly more often of
natural than violent causes of death. The distribution among the modes of death was also
similar (Figure 3).

The females were far fewer than the males in both violent and natural sudden and unex-
pected deaths. In all the age-groups the numbers of women were much fewer than for
men (Tables 2 and 4).
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Figure 2. Age-distribution of females and males in sudden and unexpected deaths in 1985

Figure 3. Distribution of sudden and unexpected deaths in females and males
(on top of bars the numbers of  cases)
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The differences are more obvious when females and males are compared per 100,000 of
population. In total the number of natural sudden and unexpected deaths  was 2.9-fold
higher in males than in females, and the difference in violent deaths is even more clear,
3.3-fold higher in males. In the natural deaths, the clear differences were in the age-
group over 50 years and, in violent deaths, in all age-groups except 15 to 19 and 70 to
79 years (Figure 4).

Table 4. Sudden and unexpected deaths in males by mode of death and age in 1985

Mode of Death Age in years Total

15–19 20–29 30–39 40–49 50–59 60–69 70–79 80– n %

Disease .. 6 24 53 123 103 73 29 411 54.6
Traffic accident 10 17 4 8 5 5 1 2 52 6.9
Alcohol poisoning .. 1 13 13 13 1 .. .. 41 5.4
Other accident 1 15 15 18 19 11 6 2 87 11.6
Suicide 1 20 35 24 18 14 7 4 123 16.3
Homicide .. 2 4 3 2 3 .. .. 14 1.9
Undetermined 1 2 7 3 10 1 1 .. 25 3.3

Total 13 63 102 122 190 138 88 37 753 100.0
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6.3.  Sudden and Unexpected Deaths in Females
 in 1992 and 1999

During both study years in the 1990´s, the number of sudden and unexpected female
deaths had increased by almost one-fifth, and in 1992 was 357 females and seven years
later 354. In 1992, they constituted about 60% of the female medico-legal autopsies in
the province. In both study years in the 1990´s the number of females was clearly higher
in the age-groups 40 to 49 and 80 years or more. But the total number of cases was
highest in 1985 in the age-group 70 to 79 years (Figure 5).

In 1992 the distribution between natural and violent sudden and unexpected deaths was
the same as in 1985, 58% and 42%. In the female comparison group from 1999, the
percentage of violent deaths had decreased and was 39%.

Figure 5. Age-distribution of sudden and unexpected female deaths
in 1985, 1992, and 1999
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Figure 7. Distribution of sudden and unexpected female deaths by mode of death
in 1985, 1992, and 1999
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Figure 8. Age-distribution of females in natural sudden and unexpected deaths in 1985

In the comparison of female cases per 100,000 of population from three years there were
no statistically significant differences between the age-groups (Figure 6). The distribu-
tion of the modes of death was also very similar during all three years (Figure 7).

6.4. Natural Sudden and Unexpected Deaths in Females in 1985

A total of 167 sudden and unexpected deaths of females in 1985 were natural. The age
distribution was from 30 to 92 years, and the median age was 69 years. Most deaths
occurred in the age-group of 70 to 79 years. Of all natural sudden and unexpected female
deaths, 60% occurred at ages over 65 years, but only two were over 90 years old (Figure 8).
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Instantaneous deaths occurred in 11% of all natural sudden and unexpected deaths in
females; eight of these women were considered be totally healthy before death. The others
had various different chronic diseases and some used medicaments because of heart insuf-
ficiency and high blood pressure. Four females had complained of feeling heart
arrhythmias. Half of these deaths occurred in public places.

Almost three-quarters of the females died within 24 hours of the onset of symptoms
and over half – 64% of them – died alone. Most of them lived alone (49) and were found
dead; six were found dead out-of-doors and three in a sauna. More than one-fifth were
considered to be healthy, although some had for several had years difficult diseases, such
as cancer or myocardial infarction. During the day prior to death, a quarter had made
different complaints about feeling cold, and about various kinds of pain, difficulties in
breathing, and heart arrhythmias. Medicaments for such chronic diseases as heart insuffi-
ciency, coronary diseases, high blood pressure, and psychiatric problems had been pre-
scribed to one-fifth of the women. Only a quarter of the deaths within 24 hours of the
onset of symptoms had a witness. Most of the women died at home, and five died while
sleeping. Here, also, one-fifth seemed completely healthy (Table 5).

Table 5. Sudden and unexpected natural deaths in females by length of symptoms,
 witness, and group of disease in 1985

Group of Instantaneous Unwitnessed Withnessed Found dead
disease death  death within death within

24 hours from 24 hours from
onset of onset of onset of

symptoms     symptoms

II 140 – 239 Neoplasms .. 1 1 ..
VII 390 – 458 Cardiovascular diseases .. .. .. ..

393 – 398 Chronic rheumatic heart diseases 1 1 .. ..
400 – 404 Hypertensive disease 1 .. 1 ..
410 – 414 Ischaemic cardiac disease 10 47 15 12
420 – 429 Other cardiac diseases 2 6 9 5
430 – 438 Cerebrovascular diseases 1 11 4 4
440 – 449 Diseases of arteries, arterioles,

and capillaries 1 2 2
450 – 458 Diseases of veins, lymphatic

vessels, and other parts of the
circulatory system 2 5 4 3

VIII 460 – 519 Diseases of respiratory system .. 5 2 1
IX 520 – 577 Diseases of digestive system .. 2 3 1
XIII 710 – 738 Diseases of musculosceletal system .. .. 1 ..
XVI 780 – 796 Symptoms and abnormal findings,

not classified elsewhere 1 .. .. ..

Total 19 80 42 26

Sixteen percent of females were found dead, or cause of death was not known until the
autopsy and was not apparent from information obtained from the police or the medical
service. All were found dead in their homes. Over one-third were completely healthy be-
fore death, but almost half had medication for cardiac insufficiency or hypertension.
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In 26% of females, the first symptom of disease was the sudden death. Their ages ranged
between 34 and 84 years, the median age being 67 years. All the others had various
chronic and acute diseases, and different medicaments had been prescribed to many.

6.4.1. Natural Causes of Death in Females in 1985

The largest group of natural causes of death was diseases of the circulatory organs (89%).
Cardiac diseases of different kinds were the causes of death in 110 cases; 76% of them
were ischaemic cardiac diseases. All other groups of diseases affected a far smaller number
(Table 6).

Table 6. Natural sudden and unexpected deaths in females in 1985 by age and group of disease

Group of disease Age in years Total

<20 20–29 30–39 40–49 50–59 60–69 70–79 80– n %

II 140–239 .. .. .. .. .. 1 1 .. 2 1.2
VII 390–458 .. .. 5 12 22 31 51 28 149 89.2

393–398 .. .. .. 1 .. .. .. 1 2 1.2
400–404 .. .. .. .. .. 2 .. .. 2 1.2
410–414 .. .. 1 .. 7 18 38 20 84 50.3
420–429 .. .. 3 4 5 4 6 .. 22 13.2
430–439 .. .. 1 5 6 5 1 2 20 12.0
440–448 .. .. .. .. 1 3 1 5 3.0
450–458 .. .. .. 2 4 1 3 4 14 8.4

VIII 460–519 .. .. .. 3 3 1 1 8 4.8
IX 520–577 .. .. 3 .. .. 1 1 1 6 3.6
XIII 710–738 .. .. 1 .. .. .. .. .. 1 0.6
XVI 780–796 .. .. .. 1 .. .. .. .. 1 0.6

Total .. .. 9 16 25 34 54 29 167 100.0

II Neoplasms
VII Diseases of the circulatory system
393–398 Rheumatic cardiac disease
400–404 Hypertensive diseases
410–414 Ischaemic cardiac diseases
415–417 Diseases of the pulmonary circulation
420–429 Other forms of cardiac disease
430–438 Cerebrovascular diseases
440–448 Diseases of arteries, arterioles, and capillaries
450–458 Diseases of veins, lymphatic vessels, and other disorders of the circulatory system
VIII Diseases of respiratory system
IX Diseases of digestive system
XIII Diseases of musculoskeletal system and connective tissue
XVI Symptoms, signs, and abnormal clinical findings
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Ischaemic cardiac diseases
Of all the natural sudden and unexpected deaths, half were caused by ischaemic cardiac
disease. This was mostly the cause of death in the older age-groups; only one woman was
less than 50 years old.

In over half the cases, the immediate cause of death was acute myocardial infarction
which was complicated by rupture of the cardiac muscle and heart tamponade in 14%.
The age of the women with acute infarction ranged from 69 to 85 years, the median
being 77 years. A thrombus was detected in 13% of cases and post-infarction scars in
one-third of all the women who died from coronary heart disease.

Anamnestically, there was knowledge about a previous myocardial infarction in only
four cases among the women who died of ischaemic heart disease, and one had had a by-
pass operation on the heart. One-fifth suffered from hypertension or heart insufficiency.
Diabetes was known in only 6%. Of these females, 30% had no cardiac symptoms. Seven
women had consumed large amounts of alcohol during their lives.

Other diseases of the circulatory system
Heart fibrosis or hypertrophy not caused by coronary atherosclerosis was the underlying
cause of death in 34% of the females who died of other diseases of the circulatory organs.
The females who died of these causes were younger, their ages ranging from 31 to 79
years, with a median age of 57.5 years. Five had had cardiac arrhythmias prior to death,
and one had a cardiac pace-maker. Six of these women took large amounts of alcohol.
Aortic valve disease and hypertensive heart disease were the cause of death, each in two
cases.

Cerebrovascular diseases were the causes of death in 30% of other diseases of the cir-
culatory system. Subarachnoidal and intracerebral haemorrhages were detected, each in
ten females. Four of the females who died from subarachnoid haemorrhage were known
to have hypertension, and one had had a subarachnoidal haemorrhage seven years previ-
ously. Subarachnoid haemorrhage was the cause of death in the youngest age groups; the
age range was from 41 to 69, and the median was 53.5 years. In nine cases of subarach-
noid haemorrhage and in one of intracerebral haemorrhages the source of the bleeding
was a ruptured berry aneurysm in a brain artery. Three of the women who died from
intracerebral haemorrhages had hypertension and two had cirrhosis of the liver. Of the
intracerebral haematomas, three were bleedings in the cerebellum and one in the brain
trunk. Their ages ranged from 34 to 84 years, and the median age was 66.5 years.

A pulmonary embolism was the cause of death in 20% of other diseases of the circu-
latory organs, and most of the women had thrombosis in a deep vein of the lower ex-
tremities. The age-range was 44 to 85 years and the median 67 years. Three women had
heart insufficiency, and one had used contraceptive pills for several years.

Five women died from ruptures of the aorta, four in the ascending aorta and one in
the abdominal aorta. The latter died on the operating table. One woman had thrombosis
of the mesenteric arteries and necrosis of the bowels. The age-range of these women was
67 to 90 years.

Other Diseases
Other disease groups were much more seldom the cause of death and they mostly led to
deaths in women of younger age-groups. Diseases of the respiratory tract caused death in
approximately 5% of the natural deaths; six died from pneumonia and two from bron-
chial asthma. Three of the women with pneumonia had consumed large amounts of alco-
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hol, and two had psychiatric problems. The women with diseases of the respiratory tract
were 41 to 75 years old and the median age was 53.5 years.

Of the diseases of the gastrointestinal tract, three women had liver cirrhosis (34-, 36-
and 66-year- old females), and two died of haemorrhage from the veins of the oesophagus.
The other diseases which caused death were a duodenal ulcer which had penetrated to the
pancreas and caused bleeding in the bowels (the deceased was 82 years old), a perforated
appendix and peritonitis (75 years), and ileus without a hernia (30 years).

In only two cases were malignant tumours the cause of sudden and unexpected
deaths. The tumours originated from the bronchus and the ovary. Both tumours had sent
out metastases, and in both cases there was no knowledge of the tumours until the au-
topsy.

One woman died from a complication of chronic rheumatoid arthritis. She had amy-
loidosis of the internal organs and died within 24 hours after admission to hospital.

Sudden, non-violent death from an unknown cause led to death in one woman who
was 47 years old and died while sleeping. No pathological changes or trauma were found
at autopsy, and no alcohol or medicament was found in the toxicological examination.
Previously, she had complained about cardiac arrhythmia.

6.4.2. Alcohol and Drugs in Natural Sudden and Unexpected
Deaths in Females in 1985

Samples for alcohol and medicaments were taken in all the sudden and unexpected female
deaths in 1985. Alcohol was detected in 7% of natural deaths. In nine cases with a posi-
tive alcohol finding, the causes of death were different kinds of heart diseases and, in
three, different brain haemorrhages. The ages of the women who had alcohol in their
samples ranged from 46 to 73 years. The alcohol levels varied from 0.35 to 2.97 o/oo
with a mean value 1.41 o/oo. The highest level of alcohol in the urine samples was 3.14
o/oo and the mean value was 1.2 o/oo. Only five females had over 1.5 o/oo of alcohol in
the blood samples. In the brain haemorrhage cases, the amounts of alcohol were lower
than in the heart deaths. In five cases, alcohol was considered to be a contributory cause
of death.

Most of the females with positive alcohol findings in the blood samples (9) had con-
sumed large amounts of alcohol during their lifetimes. Two had begun to drink heavily
only some months prior to death, after losing their husbands. One died in police custody,
one had drunk every day for a week prior her death, and one had liver cirrhosis as a con-
tributory cause of death.

Toxicological analysis revealed alcohol and/or medicaments in over one-third of natu-
ral sudden and unexpected deaths in females. In twelve cases the samples contained only
alcohol, three contained both alcohol and medicaments, and 44 medicaments only. The
most common medicament was heart glycoside, which was found in almost half of the
positive cases. Digoxin was detected alone or in combination with other medicaments,
and the digoxin levels were above the therapeutic level in over half the cases. The levels
of digoxin varied in the ischaemic cardiac deaths between 0.8 and 6.4 micrograms. Heart
infarction was the cause of death in five of the cases in which the digoxin levels were
above the therapeutic level, and their ages were 70 to 80 years. After digoxin, the most
frequent drugs were different psychopharmaceutics in 18, in two others cardiovascular
drugs, and in one medicaments against diabetes.
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Both alcohol and medicaments were detected in only three cases. In the samples of
two women who died from myocardial infarction, 0.46 and 1.27 o/oo alcohol and diaz-
epam were found; the third had 0.81 o/oo alcohol and theophylline and diazepam. De-
tectable levels of medicaments were established in 44 natural deaths (Table 7). Only
traces of the following the medicines were found: desmethyldiazepam, chlorprothixene,
phenobarbital, amobarbital, doxepin, thioridazine, phenytoin, and atenolol.

Table 7. Common drugs in natural sudden and unexpected deaths in females in 1985

Cause of death Concentration of drugs

Ischaemic cardiac diseases (84)
Digoxin (15 cases)
Digoxin and
    verapamil 0.3 mg/l
Digoxin and salicylate above therapeutic level
Phenobarbital below therapeutic level
Pentobarbital below therapeutic level
Oxazepam therapeutic level
Salicylate therapeutic level
Chlorpropamide below therapeutic level

Non-ischaemic heart diseases (26)
Digoxin
Thioridazine 0.2, 0.5, 1.5 mg/l
Pentobarbital, below therapeutic level
Mebumal below therapeutic level

Cerebral haemorrages (20)
Pentobarbital below therapeutic level
Trichlorethanol 12 mg/l

Pulmonary embolism (4) and pneumonia (4)
Digoxin 5.3 µg/l
Diazepam 0.3 mg/l
Brallo- and secobarbital 2 mg/l
Maprotilin and 0.3 mg/l
    thioridazine therapeutic level
Oxazepam 0.3 mg/l
Phenobarbital 7 mg/l
Chlorpromazine 0.1 mg/l
Phenobarbital 6 mg/l

Diseases of the digestive system (6)
Propranolol 0.2 mg/l
Trichlorethanol and phenazon 30 mg/l
    and diazepam below therapeutic level
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6.5. Natural Sudden and Unexpected Deaths in Males in 1985
in Comparison to Females and Toxicological Findings

Most of the natural sudden and unexpected deaths in males, almost one-third, occurred
in the age-group 50 to 59 years, while the peak of the females was in an age-group 20
years older (Figure 9). Almost one-fifth of the males died at ages under 50 years.

In a comparison of females and males per 100,000 of population, the number of men was
higher than that of women in all age-groups. This difference was statistically significant
in all age-groups (Figure 10).
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Figure 9. Age-distribution of natural sudden and unexpected
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The largest group of sudden and unexpected natural deaths in males was, as in fe-
males, from diseases of the circulatory system and, among these the ischaemic cardiac
disease in 66%. The other larger groups were other cardiac diseases in almost 9%, and
diseases of the respiratory organs in over 6%. All other groups of diseases were much less
common then in females (Table 8).

Table 8. Natural sudden and unexpected deaths in males by disease group and age in 1985

Disease Age in years Total

15–19 20–29 30–39 40–49 50–59 60–69 70–79 80– n %

I 001 – 139 .. .. .. .. .. 1 1 1 3 0.7
II 140 – 239 .. .. .. .. .. 3 .. .. 3 0.7
III 240 – 279 .. .. .. 1 .. .. .. .. 1 0.2
V 290 – 319 .. .. .. 1 4 1 .. .. 6 1.5
VI 320 – 389 .. .. 3 3 2 1 .. .. 9 2.2
VII 390 –458 .. 3 16 37 109 91 69 26 351 85.4

393 – 398 .. .. .. .. .. 1 1 .. 2 0.5
400 – 404 .. .. .. 1 1 .. .. .. 2 0.5
410 – 414 .. 1 7 28 85 77 55 19 272 66.2
420 – 429 .. 1 4 3 16 6 5 .. 35 8.5
430 – 438 .. 1 4 3 1 1 2 2 14 3.4
440 – 448 .. .. 1 3 3 3 5 15 3.6
450 – 458 .. .. 1 1 3 3 3 11 2.7

VIII 460 – 519 .. 1 3 9 6 3 3 2 27 6.6
IX 520 – 577 .. .. 1 1 2 3 .. .. 7 1.7
XVI 780 – 796 .. 2 1 1 .. .. .. .. 4 1.0

Total .. 6 24 53 123 103 73 29 411 100.0

001 – 139 Infectious and parasitic diseases
140 – 239 Neoplasms
240 – 279 Endocrine, nutritional, and metabolic diseases
290 – 319 Mental and behavioural disorders
320 – 389 Diseases of the nervous system
390 – 458 Diseases of the circulatory system
393 – 398 Chronic rheumatic heart diseases
400 – 404 Hypertensive disease
410 – 414 Ischaemic cardiac disease
420 – 429 Other heart diseases
430 – 438 Cerebrovascular diseases
440 – 448 Diseases of arteries, arterioles, and capillaries
450 – 458 Diseases of veins, lymphatic vessels, and other parts of circulatory system
460 – 519 Diseases of the respiratory system
520 – 577 Diseases of the digestive system
710 – 738 Diseases of the musculosceletal system
780 – 796 Symptoms and abnormal findings, not elsewhere classified
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Samples for alcohol were taken in 75% of all sudden and unexpected male deaths. Alco-
hol was detected in 46% of the samples, which is 35% of the whole male material. The
medicaments were investigated in 62% of the cases. In natural sudden and unexpected
deaths in males, alcohol samples were investigated in 56% of the cases. Alcohol was de-
tected in one-third of the samples examined, which was 18% of the natural deaths in
males (Table 9); i.e. more often than in females (7%). The alcohol level in the cases in
which the cause of death was a disease of the circulatory system varied between 0.27 and
3.37 o/oo. In eight cases, alcohol (0.15–3.00 o/oo, median 1.42 o/oo) and traces of medi-
caments (diazepam, phenobarbital, chlorprothixene, levomepromazine, clopoxid, and
phenazon) were found.

Measurable amounts of both medicaments and alcohol were detected in ten cases of
the blood samples of those who died from cardiovascular diseases. Three had rather high
levels of alcohol, on average 2.13 o/oo and digoxin at a therapeutic level. In four blood
samples, low contents of diazepam and alcohol (0.14–2.30 o/oo) were detected. A low
content of alcohol, on average 0.57 o/oo, and salicylate (80 mgl/l), quinine (0.004 mgl /l)
and phenobarbital (4 mgl/l), and oxazepam (0.2 mg/l) was found.

Only medicaments were detected in the samples from 26 cases who died of cardiovas-
cular diseases. In most cases this was digoxin (22 cases, at levels of 0.9–4.9 micrograms
per litre), then thioridazine and quinine.

Table 9. Toxicological findings in natural sudden and unexpected deaths in males in 1985

Group of disease Blood Blood alcohol (o/oo) and Medicament
alcohol medicament
level (o/oo)

I Infectious diseases (3/1) 0.70 and digoxin
– pulmonary tuberculosis

V Mental disorders (6/3) 2.59 1.82; acetone and isopropanol Quinine

VI Diseases of the nervous system 0.30 0.23 and traces of diazepam Traces of meprobamate and
 (9/7) quinidine, carbamazepine,

phenobarbital

VII Diseases of the circulatory 33 cases 25 cases 26 cases
system (351/84)

VIII Diseases of the respiratory 0.42; 0.81; 0.66 and traces of salicylates; Traces of diazepam, chlorprotixen,
system (27/16) 1.45; 1.78 1.77 and traces of diazepam ophrenadrine, insulin, digoxin, and

– pneumonia traces of diazepam, diazepam, and
chlorprotixen, traces of
carbamazepine and orphenadrine

IX Diseases of the digestive 1.59; 1.59 Digoxin
system (7/3)

X Symptoms and abnormal 1.17 and diazepam Thioridazine, traces of
findings (4/3) levomepromazine and diazepam
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In sudden and unexpected natural deaths in males, alcohol was a contributory cause of
death much more often than in females, in 53 cases. In most of these cases, the cause of
death was coronary heart disease. The mean alcohol value in cases where it was a con-
tributory factor was 1.86 o/oo.  Only occasionally was the elevated content of the medica-
ment considered to be a contributory cause of death. This was the case in three deaths
from coronary disease (digoxin) and in one death from lung emphysema (psycho-
pharmaceutic).

6.6. Natural Sudden and Unexpected Deaths in Females
in 1992 and 1999

In the control series from the 1990´s, the clearest change in comparison to 1985 was the
larger number of the cases in the age group 80 years or more. The increase was 9% in
1992 and 7% seven years later. The number of cases had decreased in the age-group ten
years younger (70–79 years). The natural sudden and unexpected deaths also occurred in
the age-group 30 years or less in the 1990´s. As in 1985, most of the natural deaths
happened in old age; in 1992, 74% of natural sudden and unexpected deaths occurred in
the age-groups 60 years old or more, whereas the percentage in 1999 was 66, (Figure 11).

Figure 11. Age-distribution of  natural sudden and unexpected female deaths
in 1985, 1992, and 1999
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Figure 12. Mortality by age-groups in natural sudden and unexpected deaths
in females in 1985, 1992, and 1999

The proportion of females who died instantaneously in 1992 was almost the same as
those found dead – approximately one-fifth. In 1999, only 11% of natural female deaths
were instantaneous, as in 1985. During all three years of the study, most women died
within 24 hours from the onset of their symptoms; the percentage ranged from 62  in
1992 to 73 in 1985. The deaths were unwitnessed in 48% in 1992, but more often dur-
ing the other two years of the study. In the 1990´s and in 1985, women were found dead
almost as often (Table 10).

Diseases of the circulatory system were still the most common cause of natural death
in the 1990´s, as in 1985. The number in 1992 was 82% and seven years later 79%, and,
of the circulatory diseases, ischaemic heart disease was the cause of death in 57% and
59% respectively. Almost one-fourth of the natural deaths in 1992 occurred in the age-
group 80 years or more and seven years later in the age-group ten years younger. Death
occurred less frequently at ages under 60 in the 1990´s. Only one-quarter were under 60
years old, while in 1985 they amounted to almost 30%. In the study years in the 1990´s,
several deaths in the younger age-groups were related to heavy use of alcohol, but some
others were sudden deaths in epileptics.

There was no statistically significant difference in the mortality per 100,000 of popula-
tion in the natural sudden and unexpected female deaths in age-groups over 30 years in
1985, 1992, and 1999 (Figure 12).
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Instantaneous
Deaths

Unwitnessed death
within 24 hours
from onset of
symptoms

Witnessed death
Within 24 hours
from onset of
Symptoms

Found dead

Table  10. Sudden and unexpected natural deaths in females by length of symptoms and
witness and group of disease in 1985, 1992, and 1999

Group of disease

85 92 99 85 92 99 85 92 99 85 92 99
I 000 – 136 1
II 140 – 239 1 1 1 1 1 1
III 240 – 279 2 4 1 1 1
V 290 – 319 2 1 1 1 2
VI 320 – 389 3 1 1 1 1
VII 390 – 458 18 36 23 72 74 50 35 31 70 24 29 29

393 – 398 1 1
400 – 404 1 2 1 1 2
410 – 414 10 23 13 47 43 27 15 13 47 12 19 15
415 – 417 2
420 – 429 2 6 3 6 11 4 9 4 6 5 2 5
430 – 438 1 3 11 14 14 4 6 4 4 4 5
440 – 449 1 2 6 2 2 3 2 4 7 2 1
450 – 458 2 1 5 3 2 4 6 3 2 3

VIII 460 – 519 2 5 1 6 2 3 7 1 2 3
IX 520 – 577 2 1 5 3 3 6 1 1 2
X 580 – 629 2
XII 680 – 709 1
XIII 710 – 738 1
XVI 780 – 796 1 3 2 1 2 1

Total 19 42 23 80 88 67 42 39 89 26 38 38

I Infectious and parasitic diseases
II Neoplasms
III Endocrine, nutritional and metabolic diseases
V Mental and behavioural disorders
VI Diseases of nervous system
VII Diseases of circulatory system
393–398 Rheumatic cardiac disease
400–404 Hypertensive diseases
410–414 Ischaemic cardiac diseases
440–448 Diseases of pulmonary circulation
420–429 Other forms of cardiac diseases
430–438 Cerebrovascular diseases
440–449 Diseases of arteries, arterioles, and capillaries
450–458 Diseases of veins, lymphatic vessels, and other disorders of the circulatory system
VIII Diseases of respiratory system
IX Diseases of digestive system
X Diseases of genitourinary system
XII Diseases of  skin and subcutaneous tissue
XIII Diseases of musculoskeletal system and connective tissue
XVI Symptoms, signs, and abnormal clinical findings
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Table  11. Sudden and unexpected natural deaths in females in 1985, 1992, and 1999 by age and
group of disease

Group of
diseases Age in years

<20 20–29 30–39 40–49 50–59 60–69 70– 80– Total

85 92 99 85 92 99 85 92 99 85 92 99 85 92 99 85 92 99 85 92 99 85 92 99 85 92 99
I 001–139 1 1
II 140–239 1 1 1 1 1 1 2 2 2
III 240–279 0 1 1 1 1 2 1 4 3
V 290–319 0 1 1 1 2 1 1 3 4
VI 320–389 1 1 3 2 1 5 3
VII 390–458 5 6 12 11 22 17 31 43 51 44 28 50 149 171172

393–398 1 1 1 1 2 2
400–404 1 2 1 1 1 2 4
410–414 1 2 1 4 7 5 14 18 28 19 38 28 33 20 34 32 84 98102
415–416 1 1 2
420–429 1 3 2 4 6 3 5 6 4 4 8 6 4 3 1 3 22 23 18
430–439 1 1 2 1 5 3 6 3 6 5 6 1 1 7 8 2 6 6 20 27 23
440–449 1 2 1 3 2 3 3 9 1 4 3 5 10 17
450–458 1 2 3 4 2 1 2 3 2 4 3 4 14 5 12

VIII 460–519 1 3 1 6 3 6 1 3 1 2 2 2 1 8 8 16
IX 520–577 1 3 2 3 1 1 5 1 1 3 1 1 1 1 6 6 13
X 580–629 1 1
XII 680–709 1 1
XIII 710–438 1 1
XVI 780–796 1 1 1 2 1 2 1 1 1 5 4

Total 0 0 1 0 2 3 9 9 8 16 21 24 25 21 37 34 51 36 54 49 57 29 54 51 167 207217

I Infectious and parasitic diseases
II Neoplasms
III Endocrine, nutritional, and metabolic diseases
V Mental and behavioural disorders
VI Diseases of nervous system
VII Diseases of circulatory system
393–398 Rheumatic cardiac disease
400–404 Hypertensive diseases
410–414 Ischaemic cardiac diseases
440–449 Diseases of pulmonary circulation
420–430 Other forms of cardiac diseases
430–438 Cerebrovascular diseases
440–449 Diseases of arteries, arterioles, and capillaries
450–458 Diseases of veins, lymphatic vessels, and other disorders of the circulatory system
VIII Diseases of respiratory system
IX Diseases of digestive system
X Diseases of genitourinary system
XII Diseases of  skin and subcutaneous tissue
XIII Diseases of musculoskeletal system and connective tissue
XVI Symptoms, signs, and abnormal clinical findings
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The causes of death in the young age-group 30 years or less in the 1990´s were complica-
tions of diabetes, rupture of a berry aneurysm in a brain artery, myocarditis, and organic
complications due to the use of narcotics; in one case the cause of death remained un-
known. Numerically the greatest changes occurred in the diseases of the circulatory sys-
tem; the number of ruptures of the aorta was higher than in 1985. In 1999, lung inflam-
mations and the diseases of the digestive organs were more frequently the cause of death
than either in 1985 or 1992 (Table 11).

Alcohol and Drugs in Natural Sudden and Unexpected Deaths in Females in 1992
and 1999
Blood samples for the measurement of alcohol content were taken in one-third of natural
sudden and unexpected female deaths in 1992 and more often – in 37% – in 1999. Ad-
ditionally, in 1999 the rapid alcohol test was used in 37 cases. In both 1992 and 1999,
alcohol was found in 7% of natural deaths, as in the year 1985. In 1992, the blood alco-
hol level varied between 0.23 and 2.90 o/oo, on average 1.18 o/oo, and seven years later
the levels were almost the same – 0.40–2.40 o/oo and 1.38 o/oo in 1999. Alcohol was
detected in the samples in almost all age-groups, in 1992 from 26 to 66, but seven years
later in older age-groups – 40–77 years. A toxicological analysis for drugs was performed
in 30% of natural deaths in 1992, and, in half of the cases, medicaments were detected.
In 1999, samples for drugs were taken more frequently than seven years earlier, in almost
40% of cases, and drugs were found in 62 cases, which is less than one-third of all the
natural sudden and unexpected deaths.

The medicaments (20) found in natural sudden and unexpected female deaths in
1992 were: benziodiazepines in 11 cases, antiepileptics in 5, and medicaments used dur-
ing resuscitation in 4; other medicaments, found only in single cases, were: alprazolam,
clomipramine, clonazepam, diltiazem, digoxin, levomepromazine, lithium, orpehandrin,
paracetamol, phenazone, salicylates, trezodon, and thioridazine.

In 1999, more drugs were detected; from 42 medicaments, different benzodiazepines
were found in 44 cases and citalopram in 6, levomepromazine also in 6, carbamazepine
and  paracetamol both in 5 cases, ibuprofen in 4, theophylline, insulin, chlopoxid, and
amitriptyline, each in 3 cases, digoxin in 2, zopiclone, naproxen, ketoprofen, and
lidocain, each in 2 cases, and, finally single cases of alprazolam, aminoclonazepam,
amiyodaron, chlorpromazine, chloroquine, diltiazem, furosemide, metoclopramide,
melperone, midazolam, orphenadrin, perphenazine, phenazone, phenobarbital, pro-
mazine, propranolol, sulpiride, thioridazine, trimipramine, warfarin, and verapamil.

In 1999, in the samples from females who died suddenly of natural causes, illicit
drugs were also found in some cases. The drugs detected were amphetamine and opiates.

6.7. Violent Sudden and Unexpected Deaths in Females in 1985

A total of 121 females in this study died from violent causes in 1985. Most of the deaths
happened in two age-groups, 50 to 59 and 70 to 79 years, almost 40% of all the violent
female sudden and unexpected deaths. Almost as many died in the age-group 30 to 39
years (Table 12).

Toxicological investigations revealed alcohol in 36% of all violent female deaths, and
medicaments were detected twice as often, in 73%. Use of alcohol was considered to be a
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Table 12. Violent sudden and unexpected deaths in females by age and mode of death in 1985

Mode of Death Age in years Total

15–19 20–29 30–39 40–49 50–59 60–69 70–79 80– n %

Traffic accident 1 2 .. .. .. 3 7 .. 13 10.7
Alcohol poisoning .. .. 2 4 3 1 .. .. 10 8.3
Other accident .. 3 5 2 3 .. 7 9 29 24.0
Suicide 3 4 9 11 15 4 7 .. 53 43.8
Homicide .. .. 3 1 .. 1 .. .. 5 4.1
Undetermined 1 1 3 1 2 1 2 .. 11 9.1

Total 5 10 22 19 23 10 23 9 121 100.0

contributory cause of death in ten suicides, in one-sixth of other accidents, and in three
homicides and one violent death, which was classified as undetermined. Use of barbitu-
rates was considered to be a contributory factor to death in one death in a fire and the use
of chloroquine in an undetermined case of hanging.

Table 13. Violent sudden and unexpected deaths in males by mode of death and age in 1985

Mode of Death Age in years Total

15–19 20–29 30–39 40–49 50–59 60–69 70–79 80– n %

Traffic accident 10 17 4 8 5 5 1 2 52 15.2
Alcohol poisoning .. 1 13 13 13 1 .. .. 41 12.0
Other accident 1 15 15 18 19 11 6 2 87 25.4
Suicide 1 20 35 24 18 14 7 4 123 36.0
Homicide .. 2 4 3 2 3 .. .. 14 4.1
Undetermined 1 2 7 3 10 1 1 .. 25 7.3

Total 13 57 78 69 67 35 15 8 342 100.0

6.8. Violent Sudden and Unexpected Deaths in Males in 1985
with Comparison to Females

In sudden and unexpected deaths in males, less than half of the cases were violent. Most
commonly, as in females, in over one-third they were suicides (Table 13). Most of the
violent deaths in males occurred in the age group 30 to 39 years.

Toxicological samples for alcohol were taken in 99% of violent deaths in males. Alco-
hol was detected more often in violent deaths in males than in females, in 54%. Samples
for investigation of drugs were taken in 271 violent male cases, and these were detected
in 58%. Use of alcohol was considered to be a contributory cause of death in one-fifth of
the suicides, in almost half the road accidents, in twelve homicides, and nine cases that
were classified as undetermined.
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Number of violent sudden and unexpected deaths in males during the time of the study
was markedly higher than in females. The other difference was the age distribution: the
percentage of women in the age group 15 to 19 and especially in the old age-groups  70
years or more were higher than those of men (Figure 13).

Per 100,000 inhabitants, the differences were still marked but the peaks for violent
deaths in males were now in the age- group 50 to 59 years and over 80-year-olds, and, in
females in the age-group 70 to 79 (Figure 14). The differences were statistically signifi-
cant in all age-groups except the youngest one and  70 years or more.
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Figure 13. Age-distribution of violent sudden and unexpected
deaths in females and males in 1985
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Figure 14. Mortality by age in female and male violent sudden and
unexpected deaths in 1985

There were differences in the detection of alcohol in violent deaths. The main differences
were in the road traffic accidents, other accidents, and homicides. In the other modes, the
distribution of alcohol-positive samples was quite similar (Figure 15).
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6.9. Sudden and Unexpected Violent Deaths in Females
in 1992 and 1999

The proportion of violent and natural deaths in females was the same in 1985 and 1992,
but in 1999 the percentage of violent deaths was slightly lower, 39% of all sudden and
unexpected deaths in females. The age distribution of violent deaths was very similar in
1985 and in 1992, except for the peak in the age-group 70 to 79 years in 1985 and, on
the other hand, the peak in the thirty years younger age-group, 40 to 49 years, in 1992.
In 1999, the number of cases was highest in two age- groups – 40 to 49 and 50 to 59
(Figure 16). In 1999 over 50% of the violent deaths occurred in those two age-groups.

Figure 16. Age-distribution of  violent sudden and unexpected deaths
in females in 1985, 1992, and 1999
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In the mortality rate per 100,000 population, no statistically significant difference was
found (Figure 17) between age-groups in females during the three years of the study.

In all years, distribution of the modes of violent death was quite similar. The most re-
markable differences in 1985 and 1992 were the slight increase in amounts of alcohol
poisonings and the 7% lower number of suicides. In 1999, the percentage of suicides
increased and was higher than in the two previous years of study. Numbers of suicides
were higher in the age-groups 40 to 49 and 50 to 59 years respectively by approximately
4 and 9%. In 1999, a slight decrease in the percentage of traffic accidents, homicides,
alcohol poisonings, and undetermined causes of death can be noticed in comparison with
the figures seven years earlier. When comparing the same year with the series 14 years
previously, the most remarkable differences are the smaller number of victims of road ac-
cidents and homicide and the larger number of deaths from alcohol poisoning and suicide
(Table 14).

Table 14. Violent sudden and unexpected deaths in females in 1992 and 1999

 Mode of Age in years
 Death <20 20–29 30–39 40–49 50–59 60–69 70–79 80– Total

1992 1999 1992 1999 1992 1999 1992 1999 1992 1999 1992 1999 1992 1999 1992 1999 1992 1999

Traffic accident 0 1 1 3 0 0 3 2 4 1 1 0 5 0 1 2 15 9
Alcohol
Intoxication 0 0 0 0 3 0 9 4 5 9 1 1 0 1 18 15
Other accident 3 0 0 0 6 3 7 7 7 7 6 6 3 3 7 7 39 33
Suicide 2 1 10 5 9 10 15 19 4 16 9 7 5 4 1 3 55 65
Homicide 0 0 3 1 3 1 0 1 2 0 0 1 8 4
Undetermined 1 0 3 1 3 1 3 5 3 2 0 1 1 1 1 0 15 11

Total 6 2 17 10 24 15 37 38 25 35 17 16 14 9 10 12 150 137

��������

������������

������������

����������������

����������������������������������������

����������������������������������������

����������������������������������������

����������������������������������������

��������������������������������

������������������������

������������������������

������������������������������������������������0

10

20

30

40

50

60

70

15-19 20-29 30-39 40-49 50-59 60-69 70-79 80-

Age in years

N
/y

ea
r/

10
0,

00
0 

po
pu

la
tio

n

1985

1992
����1999

Figure 17. Mortality by age-groups in violent sudden and unexpected deaths
in females in 1985, 1992, and 1999



56

In 1992, toxicological samples for alcohol were taken very often in violent sudden and un-
expected female deaths, in 96% of the cases. The percentage of samples taken seven years
later was lower, 87%. In 1992, alcohol was detected in 44% of violent cases in females and
in 1999, 47%. The increase is remarkable compared to 1985, when alcohol was detected in
only one-third of violent female deaths. The concentrations of blood alcohol varied from
0.32 to 4.50 o/oo in 1992, and seven years later the levels were almost equal. The samples
for the toxicological investigation of medicaments were taken as often in 1992 as the
samples for alcohol, and medicaments or illicit drugs were found in half the cases. Seven
years later, samples were not taken quite as often, but they were taken in 92% of violent
female deaths, and common drugs were found in 72% of the samples collected.

6.10.  Violent Sudden and Unexpected Female and Male Deaths
 by Mode of Death

6.10.1. Traffic Accidents in Sudden and Unexpected Deaths

Traffic Accidents in Females in 1985

In 1985, 11% of the violent female deaths were due to traffic accidents. Ages of the vic-
tims ranged from 19 to 77 years (Table 15). Skull and brain injuries were the cause of
death in 69%; the others died of thoracic or combined thoracic and limb injuries. The
only car driver died of thoracic injury, and the car passengers all died from head injuries.
The causes of death of the bicyclists were both skull and thoracic injuries and most of the
pedestrians also died of head injuries.

Table 15. Female victims of traffic accidents by age in 1985

Participant n Age in years

Car passenger 3 19, 23, 25
Car driver 1 61
Pedestrian 6 62, 66, 73, 75, 76, 77
Bicyclist 3 71, 72, 73

Total 13

Toxicological examination revealed alcohol in only one sample from a young woman who
was a car passenger. One of the bicyclists had digoxin and one pedestrian phenobarbital
in their blood samples.

Traffic Accidents in Males in 1985

The number of men killed in traffic accidents was much higher than that of females. Very
many were young persons: half of the male road traffic accident victims were under 30
years old. Toxicological analyses were performed on all male vehicle drivers, and alcohol
was detected in over half of them (Table 16). The alcohol levels in the samples from car
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drivers varied from 0.23 to 2.20 o/oo, with a median of 1.56 o/oo. The age of the drivers
who had alcohol in their blood was 19 to 55 years, with a median of 26.5 years.

Half of the car drivers died of head injuries and six of thoracic injuries, and the cause
of death of the others was combined injuries. The pedestrians mostly died of head and
neck injuries and the motorcyclists mostly of thoracic and abdominal injuries. Among
the vehicle drivers, there were no professional car drivers, but one had an excavator´s
driving licence.

Table  16. Toxicological findings in traffic accidents in males in 1985

Participant in a n Blood alcohol Medicament
traffic accident >0

Car driver 18 8 ..
Pedestrian 13 11 Diazepam
MC driver 8 3 ..
Car passenger 6 6 Traces of quinine
Bicyclist 3 1 ..
Moped driver 2 1 Thiopental
Tractor driver 1 Phenytoin
Sequela of traffic accident 1 1 Phenytoin

Total 52 31

Traffic Accidents in Females in 1992 and 1999

The percentage of females who died in the traffic accidents was similar in 1992 to that
seven years previously, but by the end of the 1990´s the number was more than 3% less.
The number of car drivers was a bit higher (Table 17), and among them was one profes-
sional female driver. No alcohol was found in the samples from motor vehicle drivers in
the 1990´s, but in 1992 one of the bicyclists had an elevated blood alcohol level.

Table  17. Female traffic accident victims by age in 1992 and 1999

Participant 1992 1999
n Age in years n Age in years

Car passenger 5 16, 21, 49, 78, 82 2 293) , 90
Car driver 2 45, 45 3 25, 44, 59
Pedestrian 6 43, 511), 62, 71, 77, 79 3 15, 23, 484)

Bicyclist 4 54, 562) , 56, 79 1 82

Total 17 9

1) Blood alcohol (BAC) 1.9 o/oo 3)  BAC 1,6 o/oo
2)  BAC 1,3 o/oo 4)  BAC 2,3 o/oo
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6.10.2. Alcohol Poisoning in Sudden and Unexpected Deaths

Alcohol Poisoning in Females in 1985

During the time studied in 1985, ten females were found to have died of alcohol intoxi-
cation. Their ages ranged from 32 to 61, with a median age of 45 years. The average
blood alcohol concentration was 3.32 o/oo and in the urine 4.00 o/oo, the blood alcohol
range being 2.09–4.95 o/oo and that in the urine 2.82–5.85 o/oo. The females were so-
bering up in most cases (8) and the immediate cause of death in two cases was aspiration
of the stomach contents. Pathological findings showing chronic use of alcohol, such as
fatty changes in the liver, liver cirrhosis, and chronic inflammation of the pancreas, were
detected in seven of the females who died from alcohol poisoning.

According to the preliminary police reports, six of these ten women were known to
use large amounts of alcohol or were considered to be alcoholics. Half of them were re-
ceiving psychiatric care or were retired because of alcohol problems. Anticonvulsive
medication had been prescribed to one of these females, and one had epileptic disorders;
autopsy revealed a berry aneurysm with an old thrombosis in a brain artery. Psycho-
pharmaceutics had been prescribed for two females. A toxicological investigation revealed
common drugs in six cases: phenytoin, digoxin, and traces of diazepam and
levomepromazine. Ethylene glycol, an industrial solvent, was detected in the blood
samples from one woman.

Death from alcohol poisoning occurred as often in the flat of an acquaintance as at
the woman´s own home. One female died in the street and one in the casualty ward of the
Salvation Army.

Alcohol Poisoning in Males in 1985

Lethal alcohol poisonings occurred in men (41 cases) from 20 to 69 years of age, the me-
dian age being 42 years. The alcohol levels in the samples were almost the same as in
women: 2.60–4.99 o/oo in the blood, the median value in the blood being 3.64 o/oo and
in the urine 4.34 o/oo.

Methyl alcohol and a combination of ethyl alcohol and ethylene glycol were found
once each. Two men died from isopropyl alcohol poisoning. Medicaments were detected
in almost half of the male alcohol poisoning cases – measurable levels of benzodiazepines
and phenobarbital and traces of thioridazine (2), benzodiazepines (10), levomepromazine,
pentobarbital, and orfenadrin, each in one case.

Contributory causes of death in alcohol intoxication cases in men in twelve cases were
different kinds of heart disease and in single cases diseases of the liver and pancreas and
diabetes. Half of the men who died from alcohol poisoning were known to be alcoholics
and two also misused prescribed drugs. Two of the alcohol poisoning cases occurred hap-
pened during police custody.

Alcohol Poisoning in Females in 1992 and 1999

In the 1990´s the percentage of alcohol poisonings was higher than in 1985 – 3.7%
higher in 1992 and 2.6% higher seven years later. In 1992, the age distribution was
similar to that seven years earlier, and the peak of the lethal alcohol poisonings was in the
age-group 40 to 49 years. Seven years later the peak was in the age-group ten years older.
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Over half of the alcohol poisoning cases in the 1990´s occurred in these age-groups,
where as in 1985 the distribution over other age-groups had been more even.

The age distribution in 1992 was similar to that in 1985, from 31 to 66 with a
median of 45 years. At the end of the decade, the deceased were on average older than
previously, 42 to 70 years, with a median age of 52 years. The range of blood alcohol
levels was 2.4-4.5 o/oo, and the urine alcohol level ranged from 3.4 to 5.9 o/oo. The
respective levels in blood samples seven years later were 2.0-4.6 o/oo and in urine samples
2.8-6.5 o/oo.

6.10.3. Other Accidents in Sudden and Unexpected Deaths

Other Accidents in Females in 1985

In this study of violent sudden and unexpected female deaths, one-fourth were classified
as other accidents. Various falls were the most common causes of death. Other types of
accident, such as poisoning, drowning, hypothermia, fires, and suffocation, happened
more rarely. In all these cases, both alcohol and drugs were found in more than one-third
of cases and carbon monoxide in three cases (Table 18). Use of alcohol was related to
lethal poisonings and to deaths in fires and drowning more often than to accidents of
other types.

Table  18. Toxicological findings in other accidents in female violent deaths in 1985

Type of accident N Age in years Drugs and blood alcohol level >0

Fall 13 ..
Train 2 22,75 ..
Poisoning 4 28,30,41,57 ..
Fire 2 22,74 1.53 o/oo, CO 84%; 1.91 o/oo, CO 22%
Carbon monoxide 1 32 CO 86%
Hypothermia 3 33,83,89 Traces of diazepam
Drowning 3 42,58, 83 2.02 o/oo, traces of diazepam; 2.41 o/oo;

low level of phenobarbital
Suffocation 1 75 Levomepromazine 0.2 mg/l and digoxin 2.3 µg/l

Total 29

Accidental Falls
The women who died from falls were the oldest among all the females who died acciden-
tally; only two of them were less than 70 years old. The age distribution was from 39 to
95 years. Six were domestic accidents and three occurred outdoors. The causes of death
were head injuries (6), thoracic injuries, and fractures of the hip (3 both) and one trau-
matic rupture of an aneurysm of the iliac artery.
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Examples:
A 39-year-old woman who had multiple sclerosis had fallen at home and was found dead.
At autopsy, the cause of death was multiple rib fractures with injury of the lung and
bleeding into the thoracic cavity.

A 78-year-old retired secretary fell on a staircase and hit her head. The cause of death was
brain injury and subdural haemorrhage. In the toxicological investigation only a thera-
peutic level of digoxin was found.

An 86-year-old lady fell in a home for the elderly and died the same day. The cause of
death was a subdural haemorrhage. A therapeutic level of digoxin was detected in the
blood sample.

An 84-year-old lady was found at the foot of the stairs to the attic in her home. The
causes of death were fractures in the clavicle, the sternum, and the thoracic vertebral col-
umn. Toxicological investigation revealed phenobarbital below the therapeutic level.

A 95-year-old woman was found frozen in her yard. The causes of death were considered
to be a combination of comminuted fracture of the hip and hypothermia. A therapeutic
level of digoxin was found in her blood.

Alcohol, but no medicaments was detected in only one case of a fall. The woman had
fallen on the stairs and hit her head. Her blood alcohol level was 2.46 o/oo and in the
urine 3.46 o/oo.

Accidental poisoning
The ages of women who died of poisonings were 28, 30, 41, and 57 years. Three deaths
were caused by a combination of alcohol and prescribed drugs, and one was due to pure
dextropropoxyphene (2.5 mg/l) intoxication. In the combined alcohol and common drug
poisoning cases, the medicaments detected were chlorpromazine (0.6 mg/l) and pentobar-
bital (2 mg/l); amobarbital (2 mg/l) and diazepam (0.4 mg/l), and in the third case
levomepromazine (0.3 mg/l). The alcohol concentration detected ranged from 1.67 to
2.48 o/oo in the blood samples and 3.38 and 3.59 o/oo in the urine. Only one woman
was known to misuse prescribed drugs.

Other Accidents in Males in 1985

Other accidents were the second largest group of violent sudden and unexpected deaths
in males, as well. They comprised also one-fourth of the violent deaths, and poisonings
and falls were the most common cause of death  (Table 19). Alcohol was detected more
frequently in males than in females, in approximately half of the accidental deaths. The
use of alcohol was most often related in male deaths to hyperthermia (sauna), fires,
drowning and water traffic accidents, and suffocation. Alcohol was also found in approxi-
mately half of the falls and in combined drug poisoning in males.
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The accidental poisonings occurred in various sites: six cases occurred in flats, the others
died in the yard in the cold, in a park, on the staircase, in the casualty ward, and at the
working place; two deaths occurred in police custody.

In the most cases of accidental poisonings with common drugs, at least two kinds of
drug were detected (Table 20). All medicaments were either psychopharmaceutics or
euphorizing analgesics. The levels of blood alcohol detected in the combined intoxica-
tions was relatively low, from 0.59 o/oo to 1.65 o/oo.

Among the other intoxicant that caused accidental poisoning, the most frequent was
ethylene glycol (8 cases). Its concentration in the blood ranged from 0 to 0.6 g/l and in
the urine from 0.3 to 4.7 g/l. In one case the poisoning was caused by diphenhyramine
(0.4 mg).

Nine of the accidents in males occurred at the work places: falls from the roof and the
painting staging, accidents caused by agricultural machines and trains. Only one of these
men had 3.03 o/oo alcohol in his blood sample. No work-related accidents occurred in
females.

Table  19. Toxicological findings in other accidents in males in 1985

Type of accident n Blood Drugs and intoxicants
alcohol>0

Fall (E880-887) 20 11 Prochlorperazine, quinidine,
digoxin

Fire (E890-898) 13 11 CO, 0,5 – 80%
Common drug poisonings (E859) 12 5 ..
Poisoning by other solids and liquids 9 .. Ethylene glycol (8)
(E869) Diphenhydramine
Water traffic accidents (E838) 4 3 ..
Heat (E900) 4 4 ..
Cold (E901) 3 1 Traces of oxazepam
Railroad accident (E807) 3 1 ..
Drowning (E910) 3 1 Traces of chinine
Suffocation (E911) 3 2 Diazepam
Gas, smoke, steam (E870-877) 3 1 ..
Exposure to inanimate mechanical 5 1 Tracks of oxazepam
forces and compression (E917-918)
Firearm accident (E921,8) 3 1 Diazepam
Cut by glass (E919) 1 1 ..
Electricity (E925) 1 .. ..

Total 87 43
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Table  20. Drugs in accidental poisoning in males in 1985

Medicaments Concentration in mg/l

Drug poisoning (n=5)
Levomepromazine 4
     and  chlorpromazine 4
Levomepromazine 4
Thioridazine 0.5
     and diazepam and phenobarbital Traces
Morphine, 0.05
     codeine 1.5
     and amobarbital 18
Pentobarbital, 15
     diazepam, oxazepam and phenazone

Combined drug and alcohol poisoning (n=7)

Pentobarbital, 4
     prometazine 0.06
Amobarbital 1
Pentobarbital and 1
     diazepam
Pentobarbital 1
Promazine, 6
     diazepam and morphine in urine
 in urine desmethyl-diazepam ja

Dextropropoxyphene 1.4
Pentobarbital 5

Other Accidents in Females in 1992 and 1999

The percentage of other accidents was quite similar in all three groups of females. The
age distribution differed only in 1992, when more young persons died from accidents.
The number of lethal accidental falls was less in the 1990´s than in 1985.  Falls and
poisonings caused death almost as often in 1999 (Table 22), while seven years earlier
most of the lethal accidents were accidental poisonings – in 39% (Table 21). The propor-
tion of accidental suffocations was higher in the 1990´s than it had been previously, and
single deaths caused by heat (in sauna) occurred.

In 1992, lethal accidental falls occurred more often in young women than seven years
earlier. Their ages ranged from 33 to 89 years with a median age of 70 years. All but one
died from head trauma. Alcohol was again, as seven years earlier, found in the samples
from one woman only. The medicaments detected were amitriptyline, diazepam, ox-
azepam, and theophylline.  The three youngest deceased were known to be chronic alco-
hol abusers.
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The age distribution in accidental falls was quite similar, seven years later, to that in
1992 – 36 to 83 years, but the median was even lower than previously - 60 years. Alco-
hol was now found in two cases, and prescribed drugs quite often. Of the common drugs;
paracetamol, nifedipine, zopiclone, metoprolol, aminoclonazepam, temazepam, thioridazine,
oxazepam, and clozapine were detected.

The percentage of accidental female poisonings in 1992 was higher than seven years
previously. The age range was 16 to 85 years and the median age 46 years. Most of these
females were known to consume large amounts of various intoxicants. In nine cases, death
was caused by the combined intoxication with alcohol and medicaments; the drugs de-
tected were mostly psychopharmaceutics. Five females died from common drugs only and
one from a combination of ethylene glycol and carbon monoxide. Cannabis in combina-
tion with common drugs was detected in one woman´s samples.

Seven years later, in 1999, the number of cases of accidental intoxication in females
was lower than previously. The age of the females who died of poisoning ranged from 31
to 91, the median age being 51 years. Half the deaths were caused by alcohol and
psychopharmaceutics. The deaths due to a common drug (without alcohol) were caused
by atenolol, diltiazem, insulin, diazepam, and digoxin. Now the deaths of two women
were caused by illicit drugs, one of them by heroin and the other by benzodiazepines and
morphine.

All the deaths from suffocation in 1992 were caused by the food or aspiration of
stomach contents. Alcohol and drugs or alcohol alone was related to all these fatal cases.
Seven years later, no alcohol was found in any of the cases of suffocation, but in three
cases psychopharmaceutics were detected.

Table  21. Toxicological findings in other accidents in violent female deaths in 1992

Type of accident n Age in years Drugs and blood alcohol level >0

Fall 9 ..
Train 1 42 ..
Poisoning 15 ..
Fire 1 38 2.4 o/oo; CO 56%
Heat 1 58 2.4 o/oo
Hypothermia 1 83 ..
Drowning 4 47, 64, 64, 83 0.32 o/oo, 1.5 o/oo, 2.1 o/oo; temazepam,

digoxin, dextropropoxyphene
Suffocation 6 37, 40, 54, 61, 68, 88 1.3 o/oo, 2.2 o/oo, 2.5 o/oo; temazepam, diazepam,

amitriptyline, pentobarbital, levomepromazine,
chlordiazepoxide

Total 38
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6.10.4. Suicides in Sudden and Unexpected Deaths

6.10.4.1. Suicides in Females in 1985

The largest group of sudden and unexpected violent deaths in females in 1985 was sui-
cides, 44% of all violent causes of death. The age distribution was from 15 to 78 years,
and almost half of the suicides were committed in two age-groups, 40 to 49 and 50 to 59
years. The methods most often used by females to commit suicide in 1985 were hanging
and poisoning (Table 23).

Table 22. Toxicological findings in other accidents in violent female deaths in 1999

Type of accident n Age in years Drugs and blood alcohol level >0

Fall 11 ..
Poisoning 10 ..
Fire 3 53, 58, 82 3.2 o/oo, 30% CO, cyanide +; 53% CO, cyanide +; 0 o/oo
Heat 1 54 2.2 o/oo
Drowning 3 45, 64, 89 Express test 3.5 o/oo from the urine; 1.3 o/oo; 0 o/oo
Suffocation 5 39, 64, 83, 85, 87 Thioridazine, oxazepam, temazepam;

levomepromazine, temazepam; ketoprofen, citalopram

Total 33

Table 23. Suicide methods in females by age in 1985

Suicide method Age in years Total

15–19 20–29 30–39 40–49 50–59 60–69 70–79 80– N %

Poisoning with solids or
liquids (E950) 1 1 3 3 3 2 1 .. 14 26.4
Poisoning by gas (E951-952) .. .. 1 .. .. .. .. .. 1 1.9
Hanging, strangulation,
suffocation (E953) 2 3 1 4 3 .. 2 .. 15 28.3
Drowning (E954) .. .. 1 2 4 1 2 .. 10 18.9
Cutting or piercing (E956) .. .. .. .. 3 .. .. .. 3 5.7
Jumping from a high
place (E957) .. .. 1 1 2 1 2 .. 7 13.2
Other or undetermined
(E959) .. .. 2 1 .. .. .. .. 3 5.7

Total 3 4 9 11 15 4 7 .. 53 100.1
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Poisoning with solid or liquid substances
The age-range in suicides by poisoning in women was from 15 to 71, the median age
being 47.5 years. In these cases, both alcohol and common drugs were detected in half
the samples in these cases, and in the other half medicaments only.
Suicide was committed most often with psychopharmaceutics (10 cases) and antiepileptic
drugs; in four they were combined with alcohol. The blood alcohol level varied from 0.37
to 2.58 o/oo.  The combined alcohol and medicament poisonings  were caused by pro-
mazine and doxepin in one, by levomepromazine and phenytoin in one, and by phenobar-
bital, nitrazepam, and carbamazepine in one each. In the suicides with the only
psychopharmaceutics, the drugs used were amitriptylin, thioridazine and dixyrazin, bar-
biturate and meprobamate and chloral hydrate.
Four of the females used cardiovascular drugs: metoprolol, propranolol, and verapamil. In
three cases alcohol was also detected. Together with verapamil, the woman had also taken
pentobarbital and dixyrazin.

Hanging and suffocation
The age-range in these suicides was like that of the women in the poisoning cases, from
17 to 78 years with a median of 45 years. Alcohol was found very seldom, in only three
cases, and the mean alcohol value in blood was 1.4 o/oo. In toxicological examinations,
therapeutic or lower levels of diazepam and levomepromazine were found in three cases.
In one sample, a high concentration of doxepin was detected, three times higher than the
upper therapeutic level. In five cases, only traces of the medicaments thioridazine, phe-
nobarbital, phenthiazine, and both maprotiline and trimethoprim were found.

Suicide by drowning
In suicides by drowning, the median age of females was 55 years; the youngest was 39
years old and the oldest 79. Toxicological investigation of blood revealed a low, below 0.5
o/oo, concentration of alcohol and traces of phenobarbital in one case only. In the other
cases no alcohol was found, but the therapeutic level of oxazepam was present in one
blood sample and in five cases only traces of prescribed drugs.

Suicide by jumping from high places
Seven women committed suicide by jumping from a high place. Their ages ranged from
39 to 78 years, with a median age of 59 years. Three women had high levels of alcohol in
their blood samples, all over 1.9 o/oo, and two of them had also used diazepam and
levomepromazine.

Suicide by being run over by a train
Three women were run over by trains. The women were 31, 39, and 40 years old. The
toxicological investigation revealed alcohol in two blood samples, 0.89 and 1.88 o/oo,
and in one of them also traces of desmethyldiazepam, phenazone, and caffeine.

Alcohol and medicaments in female suicides
Ethanol was detected in almost one-third of all the female cases of suicide and in almost
all types of suicide. Only in suicides by cutting and piercing, and in a case of suicide by
car exhaust fumes was no alcohol found. When detected, the blood ethanol level was
mostly less than 1.5 o/oo (Table 24), but high concentrations were also found. Most of
the positive alcohol findings were in samples from a relatively young age-group – 30 to
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39 years. No alcohol was detected in the blood samples of females between 40 and 69
years. Medicaments including traces were found in 26 females, and both drugs and alco-
hol in 30% of female suicides. Except in poisoning cases, detectable levels of medica-
ments were seldom found, only in five cases. This shows that obviously the females had
seldom used medicaments by prescription; they had either used none or had taken
smaller doses than prescribed.

Table  24. Alcohol findings in female suicides in 1985

Suicide method Blood alcohol concentration

<1.5 o/oo ≥1.5 o/oo

Poisoning with solids or liquids (E950) 4 2
Poisoning with gas (E952) 1 ..
Hanging (E953) 3 ..
Drowning (E954) 1 ..
Jumping from a height (E957) 0 3
Other or undetermined (E958) 1 1

Total 10 6

Suicide notes
Suicide notes were left by fourteen of the females who committed suicide. These were
found in their homes or at the site of suicide, or the females had them in their clothes or
handbags. Two women had also said before dying that they had taken medicaments on
purpose to kill themselves. In six cases in which no suicide note was found, the woman
had orally threatened to commit suicide. Thus on a total of 42% of all female suicides an
oral or written message was left by the deceased.

Psychiatric therapy
Most of the females (70%), who committed suicide had received psychiatric treatment in
hospital or in open care. Five were on leave from a psychiatric hospital, and three had left
the psychiatric hospital 1 to 3 days before their suicide. One of those on leave from hospi-
tal was 22 weeks pregnant. Almost one-third of the females had previously tried to kill
themselves, one of them on the same day and one in the same week as when they suc-
ceeded.

Other background information
Some of the females who committed suicide had severe diseases. In three cases a women
had cancer or had been operated on because of cancer. Two of these cases had been oper-
ated on because of breast cancer some years earlier, and one had just found out about her
cancer. Five women committed suicide after a quarrel with their husbands or other family
members.
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6.10.4.2. Suicides in Males in 1985

In males, also suicides were the largest group of sudden and unexpected violent deaths.
Almost one-third of violent male deaths were suicides. The age-range was 17 to 85 years,
and the median age was 44.5 years. Almost one-third of all male suicides were commit-
ted between 30 and 39 years of age, while the peak of female suicides was in the age-
group ten years older. The most common method of suicide in males was hanging (Table
25), as also in females, but then shooting and poisoning with gas, which were uncommon
in females, was the second largest group of suicide methods in males.

Alcohol and medicaments in male suicides
In male suicides, alcohol was found only a little more often than in females, in 36% of
the samples. Ethanol was detected only in twenty cases. Alcohol was also found in combi-
nation with common drugs in fifteen cases, with carbon monoxide in five deaths, and
with traces of different medicaments in eight cases. Common drugs at or below therapeu-
tic level were found in samples from fifteen cases. In over 60%, only traces of medicaments
were detected. In two cases, carbon monoxide was found along with common drugs.

Table  25. Suicide methods by age in males in 1985

Suicide method Age in years Total

15–19 20–29 30–39 40–49 50–59 60–69 70–79 80– n %

Poisoning with solids and .. 4 6 2 .. 3 1 .. 16 13.0
liquids (E950)
Poisoning with gas .. 4 8 3 .. 1 1 .. 17 13.8
(E951-952)
Hanging, strangulation, 1 3 13 12 10 7 4 3 53 43.1
suffocation(E953)
Drowning (E954) .. 1 .. .. .. 1 .. .. 2 1.6
Shooting or explosion (E955) .. 5 5 4 4 1 1 20 16.3
Cutting or piercing (E956) 1 1 2 1.6
Jumping from high places .. 1 .. .. 3 .. .. .. 4 3.3
(E957)
Other or undetermined .. 2 3 3 1 .. .. .. 9 7.3
(E959)

Total 1 20 35 24 18 14 7 4 123 100.0

Male suicides by poisoning with liquids or solvents
The age of the males who poisoned themselves ranged from 21 to 75 years; the median
age was 40. In five cases, suicide was committed by only common drugs (pentobarbital,
amitriptyline, digoxin, cyanide, and dextropropoxyphene). In combined alcohol and drug
poisoning, the medicaments used were psychopharmaceutics in seven (barbiturate,
doxepin, levomepromazine, amitriptyline, triazolam), in two with central analgesics
(dextroprophoxyphene), and one had combined alcohol with beta-blocking agents. The
blood alcohol level ranged from 0.25 to 2.56 o/oo.
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Suicides by gas
Suicides by gas were much more common in males than in females, for only one woman
killed herself with car exhaust fumes. Of seventeen cases in males, fourteen were commit-
ted by use of car exhaust fumes, the others with domestic gas or by burning barbecue
coal. The persons who used car exhaust fumes were relatively young, 23 to 63 years, with
a mean age of 36 years. The carbon monoxide level in the blood was 66 to 92%. Ethanol
was detected in a total of seven cases of suicide by gas intoxication; from the medica-
ments, traces or  therapeutic levels of diazepam, isosorbid nitrate, and salicylates were
found.

Hanging and suffocation
In males, suicides by hanging also took place in all age-groups, from 17 years to 81 years
old, with a mean age of 49 years. Alcohol was detected more often in males, in over one-
third of cases, but a therapeutic level of medicaments  was found in one only – diazepam.
In five cases, traces of chlorpromazine, benzodiazepines, levomepromazine, doxepin, and
chlopentixol were found.

Suicide by shooting or explosion
The age-range was also wide, from 22 to 81, with a mean age of 41 years. Alcohol was
found in eight cases and in one of these cases also dextropropoxyphene. Again, only
traces of several medicaments were found in three cases: oxazepam, chlorpromazine, diaz-
epam, and trimethoprim. In other types of male suicide, alcohol and medicaments were
found even less often (Table 26).

Table 26. Toxicological findings in some of the male suicides in 1985

Suicide method Blood alcohol level (o/oo) and Medicaments
medicaments

Drowning (2/1) 0.63 and diazepam ..
Cutting or piercing (3/1) .. Lithium
Jumping from a height (4/1) .. Traces of oxazepam
Run over by train (2/2) .. Thioridazine, traces of theophylline

Both in females and in males it was common for only a small amount of the detected
medicaments to be at the therapeutic level; most were below it. A positive alcohol find-
ing was more common in males than in females, but in only less than 7%. This difference
is much more obvious in comparing females and males over 65. Alcohol was found in
only 12.5% of females over 65 years but in over 23% of men.

Background of the suicides
Suicide notes were found in only twenty-one cases of male suicide. One-fifth of the men
had threatened to commit suicide. Only approximately one-fifth of the men who com-
mitted suicide had received psychiatric treatment. Two of them committed suicide at the
hospital, and one did not return to the psychiatric hospital from his leave. Seventeen per-
cent of men had tried to kill themselves previously.
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Approximately one-fifth of the men were known to suffer to various extents from
alcohol problems. Seven men had mentioned an illness or a trauma as the cause of their
suicide: for example, urination problems, cancer, an operation, cardiac problems, and pain
in an old bone fracture. In three cases, a quarrel with a family member had taken place
just before the suicide.

6.4.10.3. Suicides in Females in 1992 and 1999

The suicide rate as a proportion of all violent sudden and unexpected deaths was lower in
1992 than in 1985 or 1999 -37%. During both years in the 1990´s most of the suicides
were committed in the age-group ten years younger than in 1985, between 40 and 49
years. During all three years, one-third of the suicides were committed by women over
60 years, but in 1985 no females over 80 had killed themselves. During all three years
over half of suicides were committed by females under 50 years old and in the year 1992
their number was highest, 65%.

Table  27. Female suicide methods by age in 1992 and 1999

Suicide method Age in years

<20 20–29 30–39 40–49 50–59 60–69 70–79 80– Total
      –92 –99 –92 –99 –92 –99 –92 –99 –92 –99 –92 –99 –92 –99 –92 –99 –92 –99

n % n %

Poisoning 2 1 4 8 7 11 1 8 5 2 2 3 1 2 22 40.0 35 53.9
Poisoning
by gas 1 1 1.8
Hanging 1 1 2 1 4 2 2 2 2 3 12 22.0 8 12.3
Drowning 1 1 1 1 1 1 1 2 3.6 5 7.7
Firearms 2 2 3.6
Cutting 1 1 1 2 3.6 1 1.5
Jumping 1 1 2 2 2 2 1 6 10.9 5 7.7
Other 1 1 5 1 2 1 3 2 3 8 14.5 11 16.9

Total 2 1 10 5 9 10 15 19 4 16 9 7 5 4 1 3 55 100 65 100

In the 1990´s, the suicide methods used changed in comparison with 1985. The number
of suicides committed by poisoning with liquids or solids had clearly increased, so that,
in 1999 half of the females had poisoned themselves. The number of hangings and sui-
cidal drownings in 1990´s were lower than in 1985, but hanging still remained the sec-
ond most common method (Table 27). In 1992, a method of suicide quite rare among
Finnish females – shooting – occurred twice. In 1999, the number of women who com-
mitted suicide by being run over by a train was relatively high – 8 cases, and two women
committed suicide by a method quite unusual in Finland: they set fire to themselves.
Toxicological investigation revealed alcohol as often in 1992 as in 1985, but in 1999
alcohol was found much more often, in over 46% of the cases. An alcohol level of 1.5 o/
oo or higher was seen more frequently in females in the 1990´s than in 1985 (Tables 24
and 28).
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6.10.5. Homicides

Female Homicide Victims in 1985

In 1985, three out of five female homicide victims died because of domestic violence. The
perpetrator was the spouse, the brother-in-law, or the new acquaintance from the night
before. The causes of death were similar in only two cases (Table 29).

A man was abusing his former wife with fists and kicking at the end of a quarrel.
The deceased had chronically consumed large amounts of alcohol. The cause of death was
rupture of a brain artery wall and  subarachnoid bleeding.

A female research assistant was stabbed to death in the presence of her two children
by her brother-in-law.

A 37-year-old shop assistant was battered at home by her common-law husband. She
had been strangled, beaten with fists, kicked in the stomach, and her head had been hit
against the wall and the floor. The cause of death was brain contusions and subdural
bleeding. The victim had alcohol problems.

A 60-year-old woman was found strangled in her apartment after the perpetrator had
turned himself over to the police.

A 48-year-old woman was shot by her jealous husband.

Table  28. Alcohol in female suicides in 1992 and 1999

Suicide method 1992 1999
Blood alcohol concentration Blood alcohol concentration

<1.5 o/oo ≥1.5 o/oo <1.5 o/oo ≥1.5 o/oo

Poisoning by liquids and solids (E950) 2 4 11 8
Poisoning by gas (E952) .. 1 .. ..
Hanging (E953) 3 3 1 3
Drowning (E954) .. .. 1 ..
Firearms (E955) .. 1 .. ..
Jumping from high places (E955) .. 1 1 1
Other methods (E958) .. 2 1 3

Total 5 12 15 15

Table  29. Toxicological findings in female homicide victims in 1985

Type of assault N Age in years Blood alcohol level (o/oo) and drugs

Battery (E960) 2 31, 37 2.45 o/oo; 2.95 o/oo
Strangulation (E963) 1 60 2.62 o/oo
Firearms (E965) 1 48 Traces of pentobarbital
Stabbing (E966) 1 32 ..

Total 5
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Male Homicide Victims in 1985

The number of male homicide victims was almost 3-fold that of females. The age of the
victims ranged from 20 to 69 years, the median being 43.5 years. In five cases, the perpe-
trator was a man from the same drinking group. In one case, the murderer was the
brother of the victim, but there were no other victims of domestic violence among the
men (Table 30).

Alcohol and medicaments were found in three cases –benzodiazepines and levome-
promazine. One case had only a therapeutic level of lithium and traces of phenobarbital.

Table  30. Alcohol in male homicide victims in 1985

Type of assault N Age in years Blood alcohol level (o/oo)

Fight (E960) 3 44, 58 ,69 0, 2.49, 3.13
Strangulation (E963) 1 48 3.64
Firearms (E965) 3 20, 29, 31 1.24, 2.54, 3.59
Stabbing (E966) 6 30, 36, 39, 43, 60,63 0, 1.68, 2.06, 2.53, 2.61, 2.91
Push from high place (E967) 1 52 1.64

Total 14

Female Homicide Victims in 1992 and 1999

The homicide victims in 1992 were younger than seven years previously. Most of the
females were again the victims of domestic violence (5 cases), and alcohol was often found
in the samples (Table 31). In 1999 there were fewer female homicide victims than in the
previous years of the study. Another difference from the previous years was that no alco-
hol was found in these victims. Most also died from domestic violence: the perpetrators
were the husband, an ex-husband, a son, and a man friend.

Table 31. Toxicological findings in female homicide victims in 1992 and 1999

Type of assault 1992 1999
n Age Blood alcohol concentration n Age Drugs and medicaments

(o/oo) and medicaments

Strangulation (E962) 1 58 Phenazone ..
Stabbing and piercing 5 21, 24, 0.88, 1.30, 1.80, 2.10, 2.30 4 26, 32, Cannabis in the hair
(E965) 23,30 lidocain, diazepam, alprazolam, 47, 63 sample; thioridazine,

39 oxazepam temazepam
Other methods (E969) 2 37, 58 Amphetamine, ..

dextropropoxyphene,
desmethyldiazepam

Total 8 4
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6.10.6. Undetermined Violent Deaths among Sudden and
 Unexpected Deaths

Undetermined Violent Deaths in Females in 1985

In females, 9% of sudden and unexpected violent deaths were undetermined. The cause
of death of the women was poisoning, brain damage, and hanging (Table 32).

Intoxications occurred in all age-groups except the oldest, over 80 years, and the me-
dian age was 36 years. In four cases the cause of death was combined alcohol and medica-
ment intoxication. Of drugs, emepronbromide, pentobarbital, and amitriptyline were de-
tected, and in one case three different medicaments: dextropropoxyphene, melperone, and
levomepromazine. The blood alcohol levels were from 1.0 to 1.84 o/oo. In the cases with
only one medicament, dextropropoxyphene was found, and in the four cases with a com-
bination of two medicaments, theophylline and diazepam, maprotiline and thioridazine,
amitriptyline, oxazepam, and brallo- and secobarbital were found. Thus, with the excep-
tion of one case, in all the undetermined poisoning cases the deaths were caused by
psychopharmaceutics and analgesics.

Table 32. Undetermined violent deaths in females in 1985 by age and cause of death

Cause of death Age in years Total

15–19 20–29 30–39 40–49 50–59 60–69 70–79 80– N %

Poisoning by solids or 1 1 3 1 1 1 1 .. 9 81.8
liquids (E980)
Hanging (E983) .. .. .. .. .. .. 1 .. 1 9.1
Other or undetermined .. .. .. .. 1 .. .. .. 1 9.1
(E988)

Total 1 1 3 1 2 1 2 .. 11 100.0

Examples:
A 15-year-old girl was found dead, lying naked in a bed in a man´s flat. The cause of
death was seco- and brallobarbital poisoning.

A 32-year-old bartender was released from jail two weeks before her death. She had taken
alcohol daily after release. Her body was found in her flat; no suicide note was found. The
cause of death was alcohol and barbiturate poisoning.

A 36-year-old sales assistant was transported to the emergency room because of indisposi-
tion. The cause of death was poisoning by theophylline; diazepam was also found in her
samples.

A 72-year-old shopkeeper was found dead in her home. She had not been feeling well for
several months and did not eat. The cause of death was poisoning with dextro-
propoxyphene, and a contributory cause was malnutrition.



73

Three of these deceased had psychiatric problems, and two were abusers of prescribed
drugs. In the first case, homicide was suspected during the police investigation. In the
others, it was impossible to conclude whether the poisoning was deliberate or accidental.

Brain contusions and subdural bleeding were the cause of death in a 51-year-old hos-
pital orderly who was found dead in her flat. For several years she had been drinking
large amounts of alcohol and was frequently battered. Contributory causes of death were
alcohol use and cirrhosis of the liver.

In an unclear hanging, a 79-year-old dressmaker was found in her bathroom lying
with her neck in an open rope loop which had been fastened to the wall as an aid to help
her move around. She had a little over the therapeutic level of chloroquine in her blood
sample. Rheumatoid arthritis was considered to be a contributory cause of death.

In the first case it was impossible to determine whether the woman had been injured
because of battering or by falling. In the other case it could not be determined whether
the woman had hanged herself deliberately or by accident.

Undetermined Violent Deaths in Males in 1985

The percentage of undetermined deaths in males was a little lower than in females, 7%.
The cause of death was most often head injuries, in ten men, and the second largest
group was poisoning  (Table 33).

Table 33. Undetermined violent deaths in sudden and unexpected male deaths in 1985

The external cause Age in years Total
of death 15–19 20–29 30–39 40–49 50–59 60–69 70–79 80– n %

Poisoning with liquids .. .. 2 .. 2 1 .. .. 5 20.0
and solvents (E980)
Drowning (E984) .. 1 1 .. .. .. .. .. 2 8.0
Fall or jump from high 1 .. 1 1 .. .. .. .. 3 12.0
place (E987)
Other or undetermined .. 1 3 1 7 .. 1 .. 13 53.0
(E988)
Sequelae of trauma (E989) .. .. .. 1 1 .. .. .. 2 8.0

Total 1 2 7 3 10 1 1 .. 25 100.0

The age of the men who had received skull or brain damage or both in some unknown
manner ranged from 33 to 75 years, with a median age of 53. Alcohol was found in only
two blood samples, and of medicaments, one showed digoxin.

The age of the men who died from undetermined poisoning was 34 to 66 years, the
median being 51. Alcohol and medicaments were found in only two cases – in one
chlomethiazole and desmethyldiazepam and traces of levomepromazine and in the other
industrial solvent, diethylene glycol, and salicylate. Poisoning with medicaments was
caused by dixyrazine, triazolam, and salicylate.

In the toxicological examination in the cases of undetermined falls from high places,
in two cases over 1.5 o/oo alcohol was detected, and the third had three kinds of benzodi-
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azepines and pentobarbital in his blood. In one case, homicide was suspected and in the
other two it was impossible to establish whether the mode of death was suicide or acci-
dent.  All the men who drowned or died in fires had alcohol in their blood in concentra-
tions from 1.33 to 3.25 o/oo.

Two men in their fifties died from the epilepsy which was a consequence of brain
trauma. None of them had alcohol or medicaments in their blood samples, and no infor-
mation was available about their brain injuries.

Undetermined Violent Deaths in Females in 1992 and 1999

Of the violent sudden and unexpected female deaths in 1992, 10% were classified as un-
determined. Unclear poisonings were still the most common causes of death (Table 34).

Table 34. Undetermined violent deaths in females by age in 1992 and 1999

Cause of death Age in years Total

<20 20–29 30–39 40–49 50–59 60–69 70–79 80–
–92 –99 –92 –99 –92 –99 –92 –99 –92 –99 –92 –99 –92 –99 –92 –99 –92 –99

n % n %

Poisoning 2 1 2 1 2 3 1 1 1 1 1 9 60.0 7 63.6
Hanging
Drowning 1 1 1 2 13.3 1 9.1
Firearms 1 1 9.1
Cutting
Jumping 1 1 6.7
Other 1 1 1 1 1 3 20.0 2 18.2

Total 1 3 1 3 1 3 5 3 2 1 1 1 1 15 100 11 100

In only one undetermined case of poisoning were alcohol and medicaments found; all the
others were caused simply by common drugs. In one case, death was caused by hydro-
xychloroquine, and in all the others by one or a combination of psychopharmaceutics, but
in two cases analgesics were also found.

In 1999, only 8% of the female violent sudden and unexpected deaths were classified
as undetermined. Again, as in the previous series of females, the most common cause of
death was unclear poisoning. The others were an undetermined drowning and shooting,
where it was impossible to say whether it was a homicide or an accident. In two cases, it
was unclear how the women had come by their brain and thoracic injuries.

In the deaths by undetermined poisoning in 1999, a combination of alcohol and me-
dicaments was detected in four cases; in the others, only prescribed drugs were found.
Amphetamine was found in one sample. The medicaments which caused intoxication
were dextropropoxyphene, digoxin, amitriptyline, levomepromazine, promazine,
thioridazine, mitrazapine, venlaflaxine, and several benzodiazipines in different combina-
tions. In two poisoning cases, only one medicament was found, and in all others from two
to six different drugs. Among all undetermined deaths, alcohol was detected in six cases.
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6.11. Alcohol- and Drug Abusers in Sudden and
Unexpected Deaths

Alcohol- and Drug Abusers in Females in 1985

In 1985, among sudden and unexpected female deaths, 58 females were alcohol abusers.
In addition fourteen women were known to misuse both alcohol and prescribed drugs.
The prescribed drugs most frequently misused were psychopharmaceutics, barbiturates,
and benzodiazepines, and four women were mostly using medicaments without alcohol;
one of these had previously used illicit drugs such as heroin and LSD. Thus, at least 26%
of females who died suddenly and unexpectedly can be described as persons who were
alcohol- and drug abusers. Most of them, over half, died violently and almost half at ages
between 30 and 49 years (Table 35).

Natural causes of death in female alcohol- and drug abusers in 1985
The age of women who abused alcohol and drugs ranged from 30 to 83 years; the median
age was 57 years. Most natural deaths occurred in the age-group 50–59 years, but almost
as often in the age-groups ten and twenty years older.

The most common causes of natural deaths were atherosclerotic cardiac disease in
one-third and hypertrophy and fibrosis of the heart without atherosclerosis almost as of-
ten. Death was caused much more rarely by other causes such as pulmonary embolism,
brain haemorrhages, liver cirrhosis, and ileus. The cause of death was alcoholism and al-
cohol-related diseases in one-fifth of the cases.

Table 35. Alcohol- and drug abusers by age and mode of death in sudden and unexpected female
deaths in 1985

Mode of death Age in years Total

15–19 20–29 30–39 40–49 50–59 60–69 70–79 80– n %

Disease .. .. 5 5 8 7 7 2 34 44.7
Traffic accident .. .. .. .. .. .. .. .. ..
Alcohol poisoning .. .. 2 4 2 1 .. .. 9 11.8
Other accident .. 2 3 2 3 .. .. 10 13.2
Suicide .. 1 5 5 2 1 .. .. 14 18.4
Homicide .. .. 2 1 .. .. 3 4.0
Undetermined .. 1 3 1 1 .. .. 6 7.9

Total .. 4 20 16 16 11 7 2 76 100.0

Alcohol was found in 26% of samples from alcohol- and drug abusers who died from
natural causes. The blood alcohol concentration ranged from 0.35 to 2.97 o/oo. In two
cases, a combination of alcohol and benzodiazepines and theophylline was detected. De-
tectable levels of drugs were found in six cases; they were mostly circulatory medicaments
and psychopharmaceutics. Only traces of different medicines were found more often.
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Causes of violent death in female alcohol- and drug abusers
Most of the violent deaths among female intoxicant abusers in 1985 occurred in the age-
group 30 to 39 years. All the women under 30 years of age died violently. Alcohol- and
drug abusers were represented in all modes of violent deaths except traffic accidents. Al-
most all the women who died from alcohol poisoning were abusing alcohol. Suicide was
committed by alcohol and drug abusers as often as by other women. Other accidents were
also equally represented in both groups, but the alcohol- and drug abusers died when
younger, mostly age 60. Most of the homicide victims were alcohol abusers, and their
deaths had also been more often classified as undetermined than in other women.

Of the blood samples of all female drug- and alcohol abusers who died violently, 79%
contained alcohol. This amount is seven-fold that for in other females (Table 36). Medica-
ments were detected in twenty cases, and five had traces only of diazepam. The only fe-
male with industrial solvent in her blood sample was also in this group. All the samples
from the alcohol- and drug abusers who died violently showed either alcohol or medica-
ments. Both alcohol and a medicament were present in almost 40% of their samples.

Table 36. Blood alcohol concentrations in alcohol and drug abusers and in other females in 1985

Blood alcohol Natural deaths Violent deaths

o/oo Abuser Other Abuser Other

0 25 130 9 69
>0 1)9 3 2)33 10

Total 34 133 42 79

1) Range 0.35 – 2.79 o/oo 2) Range 0.37 – 4.95 o/oo
Median 2.15 o/oo Median 2.38 o/oo
Mean 1.61 o/oo Mean 2.25 o/oo

The causes of death in four females (30, 30, 49, and 73 years) who abused only medica-
ments were violent except for one, who died from the pulmonary embolism. The three
others died in a fire, from an overdose of analgesics, and the third hanged herself. No
alcohol was found in their samples, but barbiturate, diazepam, and levomepromazine
were detected.

Alcohol- and Drug Abusers in males in 1985

According to information from the available documents and by definition, 195 males
among the sudden and unexpected deaths were abusing alcohol. Nineteen also used me-
dicaments, and three only medicaments and illicit drugs. Also in men, less than half
(46%) of the abusers died naturally (Table 37); all three who used illicit drugs died vio-
lently. Alcohol was detected in a total of 59% of abuser blood samples.

Natural causes of death in male alcohol- and drug abusers
Similarly to the female abusers, the age of the men who died from natural causes ranged
from 30 to 84 years; the median age was 55 years. In 60%, the cause of death was heart
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disease, and among these, ischaemic cardiac disease in 41 cases. More rarely, death was
caused by some other disease, such as diseases of the respiratory organs in 15, chronic
alcoholism in 6, and the diseases of the digestive organs in 5. Other natural causes of
death were represented only in single cases.

Alcohol was detected more often in male alcohol- and drug abusers than in females –
in 39% of natural deaths. The blood alcohol concentration ranged between 0.14 and 3.32
o/oo. In men who were not abusers, alcohol was found in only 12% of natural deaths.
Both alcohol and medicaments were found in 20 cases. In thirteen cases, digoxin, diaz-
epam, thioridazine, carbamazepine, and quinine were detected, and only traces of these
drugs were found almost as often. Acetone and isopropanol were present in seven cases.

Table 37. Alcohol abusers by cause of death and age in sudden and unexpected male deaths in 1985

Mode of death Age in years Total

15–19 20–29 30–39 40–49 50–59 60–69 70–79 80– n %

Disease .. .. 6 20 34 28 9 2 99 46.3
Traffic accident .. .. 1 1 1 .. .. .. 3 1.4
Alcohol poisoning .. 1 10 11 11 1 .. .. 34 15.9
Other accident .. 3 4 10 8 7 1 .. 33 15.4
Suicide 1 3 10 12 3 3 .. .. 32 15.0
Homicide .. .. 1 .. .. 1 .. .. 2 0.9
Undetermined .. .. 3 2 5 1 .. .. 11 5.1

Total 1 7 35 56 62 41 10 2 214 100.0

The natural causes of death in male and female alcohol- and drug abusers were quite
similar – cardiovascular diseases were most common. Alcohol-related diseases were
present in both sexes. Both quite often had alcohol in their samples when dying, but men
clearly more often.

Violent causes of death in male alcohol- and drug abusers
Almost one-third of the males who were chronically abusing alcohol and drugs, and who
died violently were in the age-group 40 to 49 years, and over 80% died at ages between
30 and 59. In violent deaths of abusers, alcohol was very often detected – in a total of
76%;  25 had used both medicaments and alcohol, and only three had used only pre-
scribed drugs.

The violent modes of death for the alcohol- and drug abusers differed markedly be-
tween traffic accidents, where only a few men were known to misuse alcohol and drugs
versus alcohol poisoning, which occurred over ten times as often for the abusers. Other
accidents also occurred more often among them, and the mode of death was classified
twice as often as undetermined as for the non-abusers. The number of suicides was almost
the same in both male groups. The victims of homicides were often not known to be
alcohol abusers.



78

The illicit drug- and common drug abusers died all relatively young, at the ages of  28,
34, and 36 years. They all died from poisonings with psychopharmaceutics, and no alco-
hol was detected in their blood. Two of the deaths were classified as accidental poisoning
and one as undetermined.

The differences in the causes of violent death between male and female alcohol- and
drug abusers were in their distribution among the modes of death. No female abusers
were victims of traffic accidents, but among the homicide victims there were more female
abusers. Both female and male alcohol- and drug abusers died more often from other acci-
dents, and their deaths were more often classified as undetermined than in other persons.
The frequency of suicide among abusers of both genders was almost as high as among
non-abusers. Alcohol was very often detected in the blood samples both female and male
alcohol- and drug abusers, in over 75% of the cases.

Alcohol- and Drug Abusers in females in 1992 and 1999

In 1992 the proportion of female alcohol- and drug abusers was the same as seven years
previously, 26%. Two females were known to be illicit drug addicts, and eight were
mostly misusing prescribed drugs. The number of women who were combining alcohol
with medicaments was much higher than seven years previously – 42%. In 1999, the
total percentage of female alcohol and drug abusers was lower than in the previous years,
22%, but the number of illicit drug addicts was higher that year – eight females.

During 1992, only one-third of the alcohol- and drug abusers died from natural
causes, but seven years later over half did so. The peak for natural deaths in 1992 ap-
peared in the age- group 40 to 49 years, and the median age was 47 years. Seven years
later, the peak was in the age-group ten years older, as it had also been in 1985, and the
median age was 50 years (Table 39).

In 1992, the most common causes of natural death in the females who misused alco-
hol and drugs were damage to the heart muscle in over one-fourth of cases and ischaemic
cardiac disease in one-fifth. Alcoholism and alcohol-related diseases except myocardial
diseases were the cause of death in almost one-third of the cases.

Seven years later, in 1999, the causes of natural deaths were quite different. As many,
21%, died from coronary atherosclerosis and pneumonia. Alcoholism, pneumonia, dis-
eases of the liver and pancreas, and epilepsy were the causes of death in almost half the
cases. Other causes were rare, as previously.

Table 38. Blood alcohol concentration in alcohol- and drug abusers and in other males in 1985

Blood alcohol Natural deaths Violent deaths

o/oo Abuser Other Abuser Other

0 51 106 30 124
>0 1)39 36 2)88 97
Not examined 9 170 .. 3

Total 99 312 118 224

1) Range 0.14 – 3.32 o/oo 2) Range 0.25 – 4.99 o/oo
Median 1.82 o/oo Median 2.73 o/oo
Mean 1.76 o/oo Mean 2.61 o/oo
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In 1992 and in 1999, alcohol was detected much more often in samples from alco-
hol- and drug addicts after natural deaths than in the middle of the 1980´s. In 1992, the
figure was 42% and seven years later 36%. The clearest difference between these three
years was the very high number of positive alcohol findings in non-abusers in 1992,
21%, which is ten-fold that for 1985 and over three-fold that for in 1999.

Female alcohol- and drug abusers died violently in 1992 in two-thirds of the cases,
but seven years later more seldom, in less than half the cases. The proportion of abusers
among all female violent deaths in this study was 39% in 1992, but seven years later
only 25%. The age median in violent deaths of abusers was 45 years in 1992 and 50 years
in 1999. There were no females over 70 years old among the alcohol- and drug abusers
who died violently in any of the three years of the study. The peak for violent deaths of
female abusers was in 1985, in the age-group 30 to 39 years, and in the 1990´s for older
age groups, 40 to 49 and 50 to 59 years.

The differences between the violent modes of death were clear in both years in the
1990´s. In the beginning of the 1990´s, the most common causes of violent deaths for
alcohol- and drug abusers were alcohol poisonings and other accidents, while seven years
later suicides and other accidents were almost as common. In 1985, the most common
mode of violent death among the abusers was suicide.

Table 39. Female alcohol- and drug abusers by age and mode of death in 1992 and 1999

Mode of death                                        Age in years Total

<20 20–29 30–39 40–49 50–59 60–69 70–79 80–
–92 –99 –92 –99 –92 –99 –92 –99 –92 –99 –92 –99 –92 –99 –92 –99 –92 –99

n % n %

Disease 1 1 4 4 13 15 4 15 5 5 1 3 2 30 32.9 43 55.8
Alcohol
poisoning 3 9 1 5 5 1 1 18 19.8 7 9.1
Other
accidents 1 6 1 5 4 6 3 3 2 21 23.1 10 13.0
Suicide 2 1 3 2 6 5 2 2 2 13 14.3 12 15.6
Homicide 2 2 2.2
Un-
determined 2 1 2 2 3 1 1 7 7.7 5 6.5

Total 1 5 3 20 7 35 28 16 26 11 10 1 3 2 91 100 77 100
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In 1992, 38 cases (87%) of females who were misusing both alcohol and medicaments –
prescribed drugs and illicit drugs – died violently. In the same year, among those women
drinking a lot of alcohol, almost half died from various diseases. In 1999, six out of eight
illicit drug-addicts died from violent causes.

Alcohol was detected in the blood samples from alcohol- and drug abusers very often
during all three years. The percentage was over 70% every year, but highest in 1985. In
non-abusers who also died violent deaths, the percentage of positive alcohol findings was
very similar, over 40% every year (Table 40).

6.12. Results of Interviews

The interview took place in 52% of cases of sudden and unexpected deaths of females.
The persons interviewed were the spouses, companions, children, parents, or nearest per-
sons. Nobody refused to answer the questions, but no interview was possible if there were
no relatives or they could not be reached or if there was no information about any rela-
tives. The interview was successful for 58% of the natural deaths and 44% of the violent
deaths (Table 41). The interviews were quite well distributed among all groups; the per-
centage of successful interviews ranging from 45 to 60%.

Table  41. Distribution of the interviews by mode of death

Mode of death Number of interviews         Total

Disease 97 167
Alcohol poisoning 5 10
Traffic accident 5 13
Other accident 9 29
Suicide 26 53
Homicide .. 5
Undetermined 9 11

Total 151 288

Table 40. Alcohol findings in the alcohol- and drug abusers and other females among sudden and
unexpected female deaths in 1992 and 1999

Blood 1992 1999
Alcohol Natural deaths Violent deaths Natural deaths  Violent deaths

 Abusers Others Abusers Others Abusers Others Abusers Others

0 16 55 15 80 19 46 9 51
>0 1) 12 15 2)  40 67 1) 11 4 2)  24 40

28 70 55 147 30 50 33 91

1) BAC range 0.23 – 2.70 o/oo 1) BAC range 0.57 – 2.40 o/oo
Median 1.00 o/oo Median 1.20 o/oo
Mean 1.16 o/oo Mean 1.36 o/oo

BAC range 0.32 – 4.50 o/oo 2) BAC range 0.30 – 4.6 o/oo
Median 2.40 o/oo Median 2.00 o/oo
Mean 2.49 o/oo Mean 2.17 o/oo
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Persons near to the drug and alcohol abusers who died from natural causes were inter-
viewed in only 23% of cases, but in the cases of violent death the percentage was higher
– 40%. Marital status had no relation on the interviews (Table 42).

Table 42. Marital status of the deceased

Marital status Interview No interview

Unknown 5 7
Unmarried 22 23
Married 46 31
Cohabitating 11 11
Divorced 19 10
Widowed 35 43
Living with a child 3 4
Living with an adult 10 8

Total 151 137

Use of alcohol and drugs
Questions about alcohol and drug use were asked to clarify the amounts and the quality
of the alcohol used and to quantify alcohol use. Questions were also put in an attempt to
establish the mode of death in the unclear intoxication cases and to find those females
who were overdosing on medicaments and combining them with alcohol.

Use of alcohol varied greatly between the different age-groups, according to the
amounts of alcohol used and frequency of use. Many women did not drink at all. The
amounts of alcohol consumed ranged from a few grams of pure alcohol to over a hundred
kilograms. Frequency of alcohol use also ranged from a few times per year to daily use
which had lasted for several years.

Table  43. Number of alcohol consumption days in females by age (interview data)

Number of alcohol- Age in years Total
use days/year 15–19 20–29 30–39 40–49 50–59 60–69 70–79 80– n %

0 1 .. 3 1 3 4 5 10 27 19.0
1–9 .. .. .. .. 1 1 5 .. 7 4.9
10 .. .. 1 1 3 7 10 3 25 17.6
11 – 49 1 1 3 6 4 2 6 4 27 19.0
50 – 99 1 1 .. 1 3 1 1 .. 8 5.6
100 – 199 .. 1 2 1 5 .. 3 .. 12 8.5
200 – 299 .. 1 .. 1 1 1 .. .. 4 2.8
300 – 364 .. .. 1 1 3 .. .. .. 5 3.5
365 .. .. 5 6 5 6 3 2 27 19.0

Total 3 4 15 18 28 22 33 19 142 99.9
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According to the interviews, 19% of the females consumed no alcohol. Non-drinkers
were to be found in almost all age-groups, but most of them were in the oldest age-
group, 80 to 89 years. Of the non-drinkers, seven had given up drinking 9 to 20 years
before their death; some of them had previously used alcohol daily. Almost one-quarter of
the women, mostly older women, drank alcohol only seldom, a few times a year, at cel-
ebrations or at meals. One-fifth consumed alcohol once or a few times per month, and
nearly as many were drinking every week. Twenty-seven females drank alcohol daily
(Table 43).

The mean annual alcohol consumption in females who were drinking only few times
a year was 800 grams with 35 grams on average per drinking day. The median age of
females who drank in this way was 58 years. Women drinking once or twice a week con-
sumed approximately 60 grams of alcohol every time and on average 3.9 kilograms per
year. Women who consumed alcohol even more often were clearly drinking more, so that
the average amount of alcohol consumed every time was around 90 grams. The mean
consumption per year was 27 kilograms, with a range from 5 to 47 kilograms (Table 44).

Table 44. Daily alcohol consumption in females in grams by age (interview data)

Alcohol consumption Age in years Total
in grams 15–19 20–29 30–39 40–49 50–59 60–69 70–79 80– n %

0 1 3 1 3 4 5 10 27 19.3
1 – 19 1 1 1 2 7 6 17 3 38 27.1
20 – 39 .. 1 3 .. 2 5 7 3 21 15.0
40 – 79 1 1 2 7 7 4 1 1 24 17.1
80 – 119 .. 1 2 2 1 .. 1 2 9 6.4
120 – 159 .. .. 2 1 5 1 2 .. 11 7.9
160 – 199 .. .. 2 1 .. 1 .. .. 4 2.9
200 – .. .. .. 3 2 1 .. .. 6 4.3

Total 3 4 15 17 27 22 33 19 140 100.0

There were as many daily drinkers as non-drinkers, 19%. Their alcohol consumption
ranged from one glass per day for some older ladies to heavy daily alcohol abuse. The age
variation was 30 to 88 years and the median age 57 years. The amount of alcohol used
ranged from 10 grams to 280 grams of pure alcohol per day, and the average amount was
129 grams. The ethanol consumption per year tanged from 4 to 103 kilograms with an
average 47 kilograms.

Total annual consumption was also very variable. One-third of the females drank less
than one kilogram of pure alcohol per year. And of those who were consuming from one
to thirty kilograms yearly, most were drinking less than ten kilograms. Only a few fe-
males were drinking more than 30 kilograms of pure alcohol per year (Table 45).
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Persons who consume more than 80 grams of pure alcohol per day are considered to be
alcohol abusers, but in some studies even those who drink more than ten litres of alcohol
annually are called alcohol abusers. According to the interviews in this study, 20 women
consumed over eighty grams of pure alcohol per day. The ages of these alcohol abusers
ranged from 20 to 83 years, median age 54 years. All were drinking at least 300 days
annually, and their daily use ranged from 100 to 280 grams of pure alcohol. Their annual
consumption was from 36 to over 100 kilograms, with a mean value of approximately 60
kilograms (Table 47).

Table 45. Annual alcohol consumption in grams per female

Annual consumption Age in years Total
of alcohol in grams 15–19 20–29 30–39 40–49 50–59 60–69 70–79 80– n %

1 – 99 .. .. .. .. 1 1 6 .. 8 7.1
100 – 999 1 1 3 4 4 9 15 6 43 38.1
1 000 – 9 999 1 1 1 4 12 3 4 1 27 23.9
10 000 – 29 999 .. 2 4 3 2 2 1 1 15 13.3
30 000 – 59 999 .. .. 3 2 3 1 2 1 12 10.6
60 000 – .. .. 1 3 2 2 .. .. 8 7.1

Total 2 4 12 16 24 18 28 9 113 100.1

Table 46. Daily alcohol consumption in females by age calculated per 365 days

Daily consumption Age in years Total
of alcohol (grams) 15–19 20–29 30–39 40–49 50–59 60–69 70–79 80– n %

0 1 .. 3 1 3 4 5 10 27 19.3
1 – 9 1 2 4 8 11 10 23 7 66 47.1
10 – 79 1 2 4 3 8 5 3 1 27 19.3
80 – .. .. 4 5 5 3 2 1 20 14.3

Total 3 4 15 17 27 22 33 19 140 100.0

According to the interviews, almost one-third of the females had changed their alcohol-
consumption habits during the last few years before death. Most of them, two-thirds, had
increased their use of alcohol (Table 47).
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Most females whose close ones were interviewed consumed alcohol. Most of them, over
80%, drank alcohol until their death. The amounts of alcohol consumed and the fre-
quency of use varied remarkably; many females took small amounts of alcohol only a few
times a year. No female under the age of 30 drank very large amounts of alcohol, over 30
kilograms, but some females over 70 years consumed very large amounts. Alcohol con-
sumption was more frequent during the weekends, but almost one-third of the females
also drank during the week. The greatest number of alcohol abusers lived in the capital
city area (Table 48).

Table  47. Reasons for change in alcohol consumption

Reason for increasing n Reason for decreasing n

Personal relations 9 Personal relations 4
Death of a husband 4 Own illness 4
Death of a child 2 Death of a family member 1
Father´s illness 1 Sports 1
Own illness 1 Religious reasons 1
Illness of a family member 1 No particular reason 4
Psychiatric problems 1
No obvious reason 9

Table 48. Female annual consumption of alcohol by place of residence in 1985

Living place Non-drinkers 0 – 3.5 kg 3.5 – 29 kg Alcohol
Per year per year Abusers

Helsinki 11 40 17 12
Vantaa 3 4 2
Espoo 3 8 5 4
Other communities in Uusimaa 9 14 3 4
Other communities in Finland 1 .. .. ..

Total 27 66 27 20

The causes of death varied with amount of alcohol consumed. All the females died more
often of natural diseases, but with an increase in the amount of alcohol consumed, the
proportion of the violent deaths rose (Table 49). The proportion of natural deaths among
non-drinkers and among those who were drinking moderate amounts of alcohol was high
–70%. The proportion of violent deaths among the alcohol abusers was higher, 45%.
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In the blood samples of the heavy drinkers, alcohol was much more often present than in
those who drank moderate amounts; the difference was most obvious in the violent
deaths (Figure 18). A high proportion of the violent deaths among heavy drinkers was
due to alcohol poisonings, which was not common among other alcohol consumers. Alco-
hol levels in the blood samples were low in both groups, less than 1 o/oo in the samples
of the moderate consumers and less than 0.5 o/oo in the heavy drinkers.

Table  49. Causes of death among females by annual alcohol consumption

Cause of death Non-drinkers 0 – 3.5 kg 3.5 – 29 kg Alcohol
per year per year Abusers

Disease 19 46 17 22
Cardiovascular disease 13 38 11 22
Violent 8 20 10 9
Traffic accident 2 2 1 ..
Alcohol poisoning .. .. .. 4
Other accident 2 4 1 2
Suicide 3 13 4 2
Undetermined poisoning 1 .. 4 1
Undetermined hanging .. 1 .. ..

Total 27 66 27 31

Figure 18. Alcohol in violent and natural deaths by annual alcohol use 
(on top of columns,  numbers of cases)
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6.13. Coronary Atherosclerosis in Females

As described in materials and methods, 115 cases were selected, which were divided
among the different comparison groups by mode of death, age, and alcohol use. By mode
of death the division was into violent and natural death, by alcohol use into persons abus-
ing alcohol and other women, which included also the non-drinkers, and by age a group
of younger (30 to 49 years) and of older women (50 to 69 years).

Fatty streaks, detected in the coronaries of both young and older wome, were the
most common finding of all the atherosclerotic changes seen in this study. The largest
single percentage of fatty streaks on the total surface area of the coronary vessels was in
the age- group over 50 years in the right coronary artery – 18% (Table 50).

Table 50. Mean values and standard deviations for absolute area of fatty streaks (sq. mm)
in coronary arteries in females of different ages and by mode of death

Mode of death LAD LCX RC
Area % Area % Area %

n mean s.d. mean s.d. mean s.d. mean s.d. mean s.d. mean s.d.

Natural
30-49 22 30 34 5.8 4.9 15 32 3.1 4.6 36 63 3.8 6.8
50-69 30 110 75 14.5 9.2 89 99 15.2 16.7 222 206 18.2 15.1

Violent
30-49 36 31 31 5.8 6.0 17 29 3.6 5.9 13 20 1.9 3.4
50-69 27 68 52 10.0 7.0 60 49 11.5 9.7 123 111 12.4 9.5

LAD = left anterior descending branch
LCX  = left circumflex coronary branch
RC = right coronary artery
s.d. = standard deviation

Fibrous plaques were also found in all the age-groups of this study, but were less common
than fat. The percentage of fibrous plaques in all vessel areas in females under 49 years
was under 3.5% (standard deviation maximum 8.8%) in the natural deaths and less than
2% in the violent deaths. The percentage of fibrous plaques was at highest 10% in the
left descending branch in females over 50 years who died from natural causes (Table 51).
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Calcifications and complicated lesions were seen very seldom. Most were found in the left
anterior descending branch of the 50- to 69-year-old females who died naturally. The
percentage of calcifications in all areas of the arteries was very low, with a median value of
2.8% and an average area of 20 square mm. The complicated lesions were included in the
calcifications because of their very small number (Table 52).

Table 51. Mean values and standard deviation for absolute areas of fibrous plaques (sq. mm)
in coronary arteries in females of different ages and by mode of death

Mode of death LAD LCX RC
Area % Area % Area %

N mean s.d. mean s.d. mean s.d. mean s.d. mean s.d. mean s.d.

Natural deaths
30–49 years 22 22 37 3.7 6.3 10 19 1.9 3.4 29 73 3.5 8.8
50–69 years 30 72 71 10.08 9.6 29 34 4.9 4.7 102 85 9.1 7.4

Violent deaths
30–49 years 36 10 29 1.6 4.4 4 10 0.7 2.0 6 17 0.7 2.0
50–69 years 27 48 43 7.1 6.3 15 18 3.1 5.2 52 64 5.5 6.5

LAD = left anterior descending branch
LCX  = left circumflex coronary branch
RC = right coronary artery
s.d. = standard deviation

Table 52. Mean values and standard deviation for absolute area of calcifications and complicated
lesions (sq.mm.) in the coronary arteries of females by age and by mode of death

Mode of death LAD LCX RC
Area % Area % Area %

n mean s.d. mean s.d. mean s.d. mean s.d. mean s.d. mean s.d.

Natural deaths
30–49 years 22 0 2 0 0.3 0 2 0.2 1.1 0 3 0.1 0.5
50–69 years 30 20 23 2.8 3.7 8 14 1.6 3.3 11 18 1.0 2.0

Violent deaths
30–49 years 36 0 0 0 0 0 0 0 0 0 5 0.1 0.6
50–69 years 27 8 17 1.1 2.2 4 12 1.1 2.8 5 10 0.6 1.6

LAD = left anterior descending branch
LCX  = left circumflex coronary branch
RC = right coronary artery
s.d. = standard deviation
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Of all atherosclerotic changes (fatty streaks, fibrous plaques, calcifications, and compli-
cated changes) in all the coronaries, the least changes could be seen in the right coronary
artery of  females under 50 years who died violently, but with no statistical significance.
Overall, in the coronaries of older females who died naturally, more atherosclerotic
changes were evident, but the differences were not statistically significant (Table 53).

Table 53. Mean values and standard deviations for absolute areas of all atherosclerotic changes
(sq.mm) in coronary arteries in females by age and by mode of death

Mode of death LAD LCX RC
Area % Area % Area %

n mean s.d. mean s.d. mean s.d. mean s.d. mean s.d. mean s.d.

Natural deaths
30–49 years 22 664 144 61 58 460 190 25 36 873 317 65 114

. 9.6% 9.0% 5.2% 5.9% 7.3% 13.3%

50–69 years 30 760 215 202 121 565 189 126 118 1046 295 335 244
. 27.2% 16.2% 21.7% 19.4% 28.3% 18.9%

Violent deaths
30–49 years 36 596 251 41 45 450 169 21 34 727 245 19 32

7.4% 7.8% 4.4% 7.0% 2.7% 5.0%

50–69 years 27 678 206 124 76 524 181 79 55 909 306 180 160
. 18.2% 9.7% 15.8% 12.1% 18.5% 13.9%

LAD = left anterior descending branch
LCX  = left circumflex coronary branch
RC = right coronary artery
s.d. = standard deviation

In the coronaries of females younger than 50 years suffering both violent and natural
deaths, narrowing was only seldom detected, in 6 to 19% of cases. In almost one-third of
the natural deaths, narrowing of the vascular lumen had occurred in the left anterior de-
scending coronary branch. In only one case among females under 50 years old was a nar-
rowing over 50% found. The degree of narrowing was mostly less than 25% of the coro-
nary lumen.

In the age-groups over 50 years, narrowed sites were detected in most coronary
branches. Only in coronary arteries in females who died naturally was a stenosis between
25 and 49% found more often than a stenosis less than 25%, which was the size in the
majority in all vessels. Degrees of narrowing of more than 50% were measured only in
the left circumflex branch and the right coronary artery. In only in one case was total
occlusion because of thrombosis found in the right coronary artery (Table 54).

Statistical comparison of atherosclerosis in the various groups revealed only minor
differences. In a comparison of the coronary arteries of females over 50 years who died
naturally and those who died violently, more calcification appeared found in the left de-
scending coronary branch (P<0.01) in natural deaths. In the same age-group, in the coro-
naries of these who died naturally, there was more fibrosis in the right coronary artery
and left circumflex branch (P<0.05) and more stenosis (P<0.05) in the latter than in the
females who died violently.
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In the younger age-groups, under 50 years, no significant differences appeared in mani-
festation of atherosclerosis when compared by mode of death. However, differences were
evident between atherosclerotic changes in the younger women who used much alcohol
and non-drinkers. In the right coronary artery of females who abused alcohol and died
violently, there were fewer fatty streaks than in other women of the same age-group (P <
0.05). The result concerning the right artery was the same when the younger females
who had chronically abused alcohol and died both naturally or violently were compared
with the other younger women. Those drinking much alcohol had less fat in their right
coronary arteries. On the other hand, those younger females who were not abusing alco-
hol and died of natural causes more often had narrowing of the left descending coronary
branch than did those females in the same age-group who consumed much alcohol (P <
0.05).

In the coronary vessels of all the older females who were not abusing alcohol and who
died either naturally or violently, there were more fibrous plaques in the left descending
coronary branch (P < 0.05) than in the other females of the same age-group. The right
coronary artery of the same age-group had fewer fatty streaks of females who drank a lot
than in the other arteries (P < 0.05).

Logistic regression analysis revealed the connections between atherosclerotic manifes-
tation in the coronaries, age, mode of death, and alcohol use. The manifestation of the
fatty streaks and all atherosclerotic changes in the right coronary arteries of the alcohol
abusers  and non-abusers was statistically significant when the background characteristics
age and mode of death were standardised with logistic regression (Table 55). Those who
abused alcohol showed fewer atherosclerotic changes.

Table 54. Stenosis of the coronary arteries in females of various ages by mode of death

LAD LCX RC
n 0 1 2 3 0 1 2 3 0 1 2 3

Natural
30–49 years 22 16 5 1 .. 18 3 1 .. 19 1 1 1
50–69 years 30 5 11 14 .. 10 11 7 2 6 12 8 4

Violent
30–49 years 36 28 6 2 .. 34 1 1 .. 32 3 1 ..
50–69 years 27 8 10 9 .. 17 7 2 1 7 13 5 2

Degree of narrowing:
0 no narrowing 2 25–49% narrowing
1 less than 25% narrowing 3 50% and over
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In the left descending coronary branch, no significant difference appeared in the manifes-
tation of atherosclerotic changes between groups of females (Table 56).

Table 56. Alcohol abuse as a predictor of atherosclerosis and stenosis in the left anterior descending
branch, logistic regression analysis

Number of cases Odds ratio (95% confidence interval)
no yes Unadjusted Adjusted*

All atherosclerotic changes 8 107
Alcohol abuse
  no (reference) 3 66 1 1
  yes 5 41 0.37 0.54

(0.08-1.64) (0.12-2.55)

Fatty streaks 9 106
Alcohol abuse
  no (reference) 4 65 1 1
  yes 5 41 0.51 0.77

(0.13-1.99) (0.18-3.27)

Stenosis 57 58
Alcohol abuse
  no (reference) 34 35 1 1
  yes 23 23 0.97 1.82

(0.46-2.05) (0.71-4.67)

*Adjusted for age and mode of death (natural/violent)

Table 55. Alcohol abuse as a predictor of atherosclerosis and stenosis in the right coronary
artery by logistic regression analysis

Number of cases Odds ratio (95% confidence interval)
no yes Unadjusted Adjusted*

All atherosclerotic changes 30 85
Alcohol abuse
  no (reference) 10 59 1 1
  yes 20 26 0.22 0.24

(0.09-0.54) (0.08-0.68)

Fatty streaks 35 80
Alcohol abuse
  no (reference) 11 58 1 1
  yes 24 22 0.17 0.18

(0.07-0.41) (0.06-0.49)

Stenosis 64 51
Alcohol abuse
  no (reference) 35 34 1 1
  yes 29 17 0.60 0.98

(0.28-1.29) (0.35-2.73)

*Adjusted for age and mode of death (natural/violent)

○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○

○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○

○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○

○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○
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In the left circumflex coronary branch, as to manifestation of fatty streaks in the alcohol
abusers, a significant difference appeared in the unadjusted values. Age and mode of
death did not explain this difference (table 57).

Table 57. Alcohol abuse as a predictor of atherosclerosis and stenosis in the left circumflex
branch, logistic regression analysis

Number of cases Odds ratio (95% confidence interval)
no yes Unadjusted Adjusted*

All atherosclerotic changes 22 93
Alcohol abuse
  no (reference) 10 59 1 1
  yes 12 34 0.48 0.73

(0.19-1.23) (0.24-2.21)

Fatty streaks 28 87
Alcohol abuse
  no (reference) 12 57 1 1
  yes 16 30 0.40 0.51

(0.17-0.94) (0.20-1.32)

Stenosis 79 36
Alcohol abuse
  no (reference) 48 21 1 1
  yes 31 15 1.11 2.55

(0.50-2.47) (0.90-7.20)

*Adjusted for age and mode of death (natural/violent)

○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○

○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○

7. DISCUSSION

On Materials and Methods

The international and domestic literature offers only a few publications concerning sud-
den and unexpected deaths in females based on relevant and comparable forensic autopsy
material. This depends perhaps on differences in the practices of establishing cause of
death and of legislation in the different countries and differences in the autopsy rates and
consequent differences in the national statistics. According to Finnish law (1973), most
sudden and unexpected deaths must be subjected to the medico-legal system for estab-
lishment of cause of death. Several international epidemiological studies view sudden
deaths as a great economic problem (Gillum 1989). For this reason, many studies on the
causes of sudden deaths try to determine the risk factors in order to reduce the frequency
of sudden death. Many studies have focused on persons of working age (Luke and
Helpern 1968, Kuller et al. 1972, Särkioja and Hirvonen 1984, Rajs and Jakobsson
1985). Violent sudden and unexpected deaths are, like the natural deaths, both a human
and an economic problem, and it is important to study their causes and the possibilities
of preventing them.
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The objects of the studies have usually been natural sudden and unexpected deaths,
for which many different definitions and time limits have been proposed. Time intervals
have ranged from instantaneous to 24 hours, and the unexpected character of sudden
deaths has been emphasised (Biörck and Wikland 1972, Voigt 1976b, Kuller 1980,
Virmani et al. 1987). In this study, the time limit from onset of symptoms to death has
been 24 hours, based on the WHO definition of sudden death. This study also includes
cases in which the deceased have been found dead and unwitnessed deaths, because these
are common among sudden and unexpected deaths and, especially, in forensic autopsy
material (Kuller et al.1974). In this study, sudden death has been expanded to include
violent deaths, as well, according to the Finnish system, it is possible by autopsy to estab-
lish cause of death and contributory factors with high reliability. An autopsy is performed
in almost 90% of violent deaths in Finland (Suomen virallinen tilasto. Kuolemansyyt
1987, 1993, 2001). In forensic medicine, the problem is often to exclude or confirm a
violent cause of death, especially in persons who are found dead, and violent causes of
death are often in the focus of attention of forensic pathologists. According to the litera-
ture, 10 to 35% of all deaths are sudden and unexpected, and  the proportion of violent
deaths among all deaths is about 10 to 20% (Krjukov et al. 1990). The stability of the
medico-legal system in Finland also allows long-term comparisons concerning sudden
and unexpected deaths – both natural and violent.

The causes of natural sudden deaths, also studied for several decades in forensic medi-
cine (Schwartz and Walsh 1971),  have remained quite similar for years except for deaths
caused by inflammations. Lung inflammation and meningitis are nowadays most fre-
quently the cause of death of alcoholics, elderly people, or children. Diseases of the circu-
latory system and coronary atherosclerosis often cause sudden and unexpected deaths and
their share among causes of sudden death is proportional to the age of the deceased in
both females and males (Luke and Helpern 1968, Särkioja and Hirvonen 1984, Rajs and
Jakobsson 1985). Coronary atherosclerosis is more frequent in older people, and it is also
known that women die less frequently sudden and unexpected deaths. The smaller pro-
portion of females has probably been the reason why female and male data have often not
been separately.

Violent deaths are one of the main objects of the forensic system, and police investi-
gate these cases, but great differences exist in the reliability and extent of the police and
medico-legal examinations. In many countries, only an external investigation of the body
is done (Kubo et al. 1991), and the cause of death is not often established with credibil-
ity. Quite often no toxicological samples are taken. That is why it is difficult to get infor-
mation covering alcohol in  natural and violent deaths, intoxications, and the drugs caus-
ing poisonings (Thomas et al. 1988). Studies in the Nordic countries are some of the
most reliable and cover lethal intoxications well (Vuori et al. 1989, Steentoft et al. 1989)
and also the incidence of alcohol use in the forensic cases (Lunetta et a. 2000, Sjögren et
al. 2001). Information about violent causes of death is often available in national statis-
tics. All violent deaths are reported in them, but concerning sudden and unexpected
death, information based on the autopsies is not readily available.

If the cause of death is based only on ante-mortem data, and no autopsy is performed,
the results are not always reliable. Even after an autopsy, 5% of the causes of death re-
main undetermined (Knight 1987). Several studies have shown that the autopsy diagno-
sis and the preliminary diagnosis based on clinical information, external examination of
the body, and information prior to death can often differ markedly (Asnaes et al 1980,
Stehbens 1987). In the present study, the autopsy  diagnosis of mode of death differed
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from that presumed by the police in 17% of cases, a figure on the same level as the infor-
mation from other domestic and international studies. In forensic cases, the most impor-
tant aspects for the police, the relatives of the dead person, and the statistics may be those
cases in which mode of death changes from the original one, especially from a natural to a
violent cause of death. This fact is important for the extent of the police investigation and
for the relatives of the deceased, for example because of insurance law.

Sudden and Unexpected Deaths

Sudden and unexpected female deaths in the province of Uusimaa, in the southern part of
Finland, have represented approximately 6% of all the females who died in the province
(Suomen virallinen tilasto. Kuolemansyyt 1985). Over half of all females who were sent
for medico-legal autopsy underwent sudden and unexpected death by the definition in
this study. This study effectively covers out-of-hospital deaths, 69% of women not in-
cluded in this study in 1985, but underwent medico-legal autopsy, had received care in
hospital. The material widely reflects forensic autopsies in general and also represents the
causes of sudden and unexpected death well. Many cases of sudden natural death, where
the cause of death was established by modern visualising examination techniques or es-
tablished during first aid, were not sent for medico-legal examination and were thus not
included in this study. These deaths are often myocardial infarctions, cerebral
haemorrhages, and ruptures of aortic aneurysms.

The numbers of sudden and unexpected cases of female death in 1992 and 1999 were
approximately 20% higher than in 1985. Distribution over age-groups was different in
all the years, but no significant difference was found in the numbers of females in the
various age-groups. The larger numbers of women in the medico-legal autopsy material
can be in part explained by the increase in female mortality over the same period. On the
other hand, the increase in number of forensic autopsies and the decrease in clinical au-
topsies may have some significance (Suomen virallinen tilasto. Kuolemansyyt 1999).
Moreover, the good health of many older women can explain their presence in the forensic
autopsy material; they are sent to a forensic autopsy because they have often not visited
physicians, they have lived longer at home, often alone, and have died without a witness.

The clearest difference between sudden and unexpected deaths in females and males
in 1985 was the number of cases: 288 females and 753 males. In all the studies the num-
bers of females are much fewer than of males, the number of males varying from double
(Luke and Helpern 1968) to an eight-fold (Tshurina 1984) higher figure. The prevalence
of  natural sudden and unexpected deaths is higher than that of violent deaths in both
women and men. The highest percentage of female deaths was in the age-group 20 years
older than for men, for whom it was in the age-group 50 to 59 years.

Natural Sudden and Unexpected Deaths in Women

Both in 1985 and in 1992, 58% of females died from natural causes, while in 1999 the
percentage was 3% higher. Sudden and unexpected natural deaths occurred in the older
age-groups; in all the series, covering 3 years, only around 15% of women every year
were less than 50 years old. Almost half of the natural deaths every year were aged 70
years or more.
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In 1985, one-fourth of the deceased women were considered to have been completely
healthy; this result agrees with  other findings (Titus et al. 1973, Pisa 1980). In these
females, sudden and unexpected death was the first symptom of disease; all the others had
various illnesses and symptoms prior to death. Instantaneous deaths occurred in as many
as 11% both in 1985 and 1999, but their number was twice as high in 1992. Over 60%
of the women were found dead or died alone within 24 hours of the onset of symptoms in
1985 and seven years later, but 1999 had fewer than half that number. These results dif-
fer from data from four Nordic capitals, where only 35% of the deaths were unwitnessed
(Furberg et al. 1977). This phenomenon can partly be explained by the higher age of the
women in this study, when many are living alone. During all the years of the study, the
proportion of females who were found dead was almost the same –16 to 18%.

Diseases of the organs of the circulatory system were clearly the most common cause
of natural deaths, as has been shown in several international studies (Gromov 1970,
Kuller et al. 1967, Talbott et al. 1980).  Of those diseases, ischaemic cardiac disease was
the cause of death in 45% of women over 50 years old in the series from all three years.
Coronary atherosclerosis as a cause of death was uncommon in younger women. In 1985,
it caused only one death in women under 50 years and in 1992 and 1999 only three and
four deaths. These numbers differ markedly from those in some other studies (Spain
1960, Luke and Helpern 1968, Rissanen 1978, Särkioja and Hirvonen 1984, Talbott et
a. 1981, Rajs and Jakobsson 1985) but are similar to the results of Thomas and col-
leagues (1988).

In 1985 acute pathological changes were found in only half the females who died of
coronary atherosclerosis; the other half revealed only chronic disease, as has also been no-
ticed in other studies (Scott and Briggs 1972, Baroldi 1979). Chronic findings are typical
of forensic autopsies (Gromov 1970) and, of course, the other possible causes, such as
poisoning, have to be excluded as a potential cause of death before chronic changes can be
considered to be the cause of death. This concerns primarily the cases in which the death
was not witnessed or no information about the deceased was available.

When comparing the natural causes of death in 1985 and in the 1990´s, and espe-
cially in 1999, it is obvious that, in the later material, the alcohol related-diseases were
more frequent. This observation agrees findings of an epidemiological study from Finland
(Mäkelä 1999).  Such diagnoses as alcoholism, alcohol delirium, and epilepsy in alcohol-
ics appeared in papers written from the 1990´s, especially for the younger age-groups.
Partly, this was due to the new classification of the diseases, which was adopted in Fin-
land in 1987 and 1996, and partly to the older tradition of writing death certificates,
when organic changes seemed to be more often used as a cause of death, but this was also
due to a true increase in alcohol-related causes of death in the female population. An
undetermined cause of death was also more common in the comparison series in the
1990´s. In 1999 the numbers of those who died from pneumonia and the diseases of gas-
trointestinal tract were higher than previously.  This change occurred in both the
younger and the older age-groups.

Comparison of Female and Male Sudden and Unexpected Natural Deaths

The peak in sudden and unexpected natural deaths in males was in the age-group 50 to
59. The difference in deaths between males and females per 100,000 of population was
highest, being five-fold higher in males, in the same age-group.
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In both females and males, the most common group of causes of death were diseases
of the circulatory organs  in over 85 %. Ischaemic cardiac disease was the cause of death
slightly less often in women than in men. As in all natural sudden and unexpected
deaths, including coronary deaths, the peak in the number of the deceased was in a 20-
year-older age-group in women. This observation closely corresponds to previous studies
from the Nordic countries (Miettinen 1971) and is much the same as the results of a
French study in which the women were 14 years older than the men (Fornes et al. 1993).
Pulmonary embolism and diseases of the brain circulation occurred more often in females
than in males. Otherwise women more often had diseases of the gastrointestinal tract and
malignant tumours, while men had diseases which could be related to long-lasting alco-
hol abuse and epilepsy and, on the other hand, diseases of the respiratory system probably
caused by smoking. In approximately one per cent of the sudden and unexpected natural
deaths in both females and males, the cause of death remained undetermined.

Alcohol and Drugs in Sudden and Unexpected Natural Deaths

The use of intoxicants, and especially alcohol, has in many studies been noticed to bear a
relation to sudden and unexpected deaths. Both chronic and acute consumption of alco-
hol predisposes to natural and violent sudden and unexpected deaths. The acute use of
alcohol is often related to various kinds of violent death (Karkola and Penttilä 1990,
Kubo et al. 1991) and often to natural deaths, as for instance from brain infarctions
(Hillbom and Kaste 1990) and cardiac deaths (Tshurina 1984). In the cases sent for
medico-legal autopsies, the role and importance of alcohol use is commonly well known,
and police questioning about alcohol is thus quite reliable when and if questions are
asked at the site of death.  In some natural deaths, the police for various reasons, do not
ask the relatives about the alcohol drinking habits of the dead.

According to this study, alcohol is not a very common finding in females in natural
sudden and unexpected deaths. The number of alcohol-positive samples almost doubles,
to 14%, when only women under 65 years of age are taken into consideration. The result
concerning alcohol use in natural deaths is in line with results of previous studies in the
province of Uusimaa from 1982 and 1983 (Penttilä et al. 1989), but was half that in a
comparative study from 1990 (Perola et al. 1994). The lower number in the study from
1990 can partly be explained by the shorter  2-hour time-limit for sudden death, and also
by changes in the drinking habits of females in Finland. Alcohol consumption per year
increased per person from 1985 to 1990 by over one litre of pure alcohol and was 9.24
litres in 1990 (Alkoholitilastollinen vuosikirja 1990).

Use of alcohol at the time of death was more common in males than in females in
natural sudden and unexpected deaths. Alcohol was found and in almost one-quarter of
the samples from men under 65 years of age. The real alcohol percentage may actually be
higher, because a toxicological investigation was not done in all male autopsies.

In the 1990´s, the percentage of alcohol-positive samples in female natural deaths
remained at the same level as in 1985. One of the reasons may be, as in males in 1985,
that in 1992 and 1999, samples for alcohol investigation were not taken in every case.

Toxicological investigation of common drugs in natural deaths most commonly re-
vealed cardiovascular drugs and often also psychopharmaceutics. The prescribed drugs
detected were mostly at therapeutic level, except for digoxin. The elevated digoxin level
was not often thought to be the cause of death or even a contributory factor, because
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several studies have shown changes in the post-mortem digoxin concentration and a dis-
crepancy with the concentration taken during life (Karjalainen et al. 1974, Vorpahl and
Coe 1977, Aderjan and Mattern 1980, Eriksson et al. 1984). The use of alcohol and me-
dicaments was seldom considered to be a contributory cause of death in females. In some
samples in natural deaths, thioridazine (phenthiazin) was detected, which can cause car-
diac arrhythmias (Mehtonen et al. 1991), but in all cases thioridazine was therapeutic
level and was not considered to be the cause of death. In the samples from males in 1985,
the medicaments detected were the same as in females. Digoxin and benzodiazepines
were most commonly found in males.

A clear change in the range of the medicaments detected can be seen in the natural
sudden and unexpected deaths in females during different years. The medicaments were
investigated in every case in 1985, and 16 different drugs were found in less than one-
third of the cases. In 1992, a toxicological investigation was performed in fewer than
one-third of the natural deaths and 20 different medicaments were found in only 15% of
the natural deaths. The increase was most remarkable in 1999, when blood samples were
taken from 40% of females suffering natural sudden and unexpected deaths, and 42 dif-
ferent medicaments were found in only about one-third of the natural deaths. These fig-
ures show an increase in the use of medicaments in the female population and a change in
the spectrum of the medicaments used. In 1985, digoxin was the medicine detected most
often in sudden and unexpected natural deaths while, in the 1990´s, the most common
medicines were the benzodiazepines and various psychopharmaceutics. This is despite the
fact that the women in the series from the 1990´s were even older than in 1985. In the
1990´s digoxin was replaced by other medicaments. These findings reflect changes in the
medicament consumption of the whole population. The use of psychopharmaceutics, es-
pecially antidepressants and hypnotics, has markedly increased during all years of this
study and, especially, in the 1990´s (Suomen lääketilasto 1987, 1992, 1999). The in-
crease in the use of alcohol and medicaments at the same time is shown by the fact that in
1999, three-quarters of all females who had alcohol in their blood samples also had taken
medicaments. In many cases, several medicaments were detected, but all had at least one
kind of  benziodiazepine. Illicit drugs of abuse have also become more common in the
female population and they were detected also in three cases of natural death in 1999.

Violent Causes of Sudden and Unexpected Death in Women and Men

In 1985, the distribution of modes of violent death was similar in females and males.
Percentage-wise, the greatest differences were in the larger number of suicides and the
smaller number of traffic accidents and alcohol poisonings in females. This result is in
one way confirmed by the fact that the female and male autopsies were performed by
different forensic pathologists.

The age distribution of sudden violent deaths in females had peaks in three age-
groups, and the older groups represented 40% of all the sudden and unexpected female
deaths. The causes of death in the younger women were more often violent than in the
older ones. Almost one-third of the violent deaths in females occurred in women under
40. The number of men who died violently was much higher than that of women, and
the peak of the violent male deaths was in the age-group 30 to 39 years. The greatest
difference between the genders in violent mortality per 100,000 population was in the
ten years younger age group, in which there was a six-fold higher number of males.
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The age distribution of the sudden and unexpected violent deaths in females was not
the same during the different years. The age distribution in the groups compared in 1992
and 1999 differed to some extent from the series from 1985, the peak of violent cases
being in the age-group 40 to 49, though in the 1999 almost as many of the dead were in
the next age-group, but per 100,000 inhabitants, there was no significant difference. The
distribution of female deaths by different modes of death was closely similar and revealed
only a few differences during these 3 years. The most remarkable differences were in the
proportion of female suicides, first came a decrease in 1992 and then an increase 7 years
later.

Use of alcohol is known to be related to many violent deaths as a contributory factor
or underlying cause of death. In this study, alcohol was also more often related to violent
deaths than to natural deaths, in both younger and older women. In 1985 alcohol was
detected in all the samples of females who died violently: in one- third of the cases, but
in half the women under 65. This number is higher than in the study from Helsinki at
the end of the1980´s (Penttilä et al. 1989), when alcohol was found in a quarter of the
samples. In males, alcohol was found in over half the samples. The difference between
alcohol findings was most remarkable for traffic accidents. The occurrence of alcohol in
violent sudden and unexpected deaths is very similar to that in Penttilä and colleagues´
study, in which  alcohol was involved more often in female accidents and suicides and
more seldom in male suicides and in the violent deaths which were classified as undeter-
mined.

In violent deaths in females in the 1990´s, alcohol was detected much more often
than in 1985 in 44% in 1992, and 47% 7 years later. These figures are higher than in
Sjögren´s study (2000). The difference can be explained by the fact that this study in-
cluded violent deaths which had occurred in 24 hours, so many of the violent deaths were
excluded from study.

Traffic Accidents

In 1985 in Finland, one-third of the traffic accident victims were women (Tilastokeskuk-
sen tilastotiedotus 1986), but in sudden and unexpected violent deaths the number of
females was only one-fourth that of males. The women were mostly pedestrians or cyclists
over 60 years old, and only one woman was driving a car. Only the proportion of pedes-
trians was higher in females than in males. Over half of men were drivers of cars or other
motor vehicles, and 60% of male victims were less than 40.

The toxicological findings in females and males differed markedly. The male drivers
of vehicles who died in traffic accidents had a very high percentage of positive alcohol
findings, 70%, while only one female car passenger had alcohol in her blood. Thus, use of
alcohol was often the contributory cause of death in traffic accidents involving males. In
both sexes, common drugs were seldom found their samples.

Seven years later, the percentage of females who died in the traffic accidents was
similar, but they were of different ages than previously. Alcohol was not found in the
samples of motor vehicle drivers. In 1999, the number of female victims had slightly
decreased, but there were more younger females. Among them there were more car driv-
ers and even one professional chauffeur.
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Alcohol Intoxication

The mean age of the females and males who died from alcohol poisoning in 1985 was 5
to 10 years lower than in some other studies, in which the age is stated to be 52 years in
females and 49 in males (Karkola and Penttilä 1990, Heatley and Crane 1990, Tourunen
1991). Women in the province of Uusimaa in Finland more often died of alcohol poison-
ing than in the country as a whole. The mean alcohol blood levels detected in the samples
from both genders were at the same level as other authors have found, over 3.00 o/oo
(Karkola and Penttilä 1990, Heatley and Crane 1990).

In this study in 1985, the number of alcohol intoxications in men, calculated per
100,000 inhabitants, was almost five-fold higher than in women, as has been noticed  in
other studies (Vuori et. al 1989, Heatley and Crane 1990). For both females and males,
those consuming large amounts of alcohol were strongly represented among those who
died from alcohol poisoning. This result is in line with that of Karkola and Penttilä from
1986. In both genders the percentage was over 50. Because of the presence of non-ethyl
alcohols in the male samples, it can be suggested that the men in this study were more
strongly addicted to alcohol than were the women or had a worse social and economic
situation.

In the series from the 1990´s, only a slight increase can be seen in cases of alcohol
poisoning as compared with the figure for 1985. The age distribution and the blood alco-
hol levels were approximately the same as previously. The females who died of alcohol
poisoning in 1999 were older than in 1992 and 1985. One of the reasons may be that the
age of women who consumed alcohol had become higher.

Other Accidents

Other accidents are, according to WHO statistics, the most common violent deaths in
many countries, including Finland. The victims may live even for a long time after the
accident, and these deaths are not sudden, according to the definition in this study. In
this study in 1985, almost 60% of females who died from other accidents were over 70
years old, and most of them died of various injuries caused by falls. Alcohol was only
once found in a blood sample of a woman over 70 years old who died in a fire. All other
positive alcohol findings were in the samples of the females younger than 60. The results
of the present study differed from Karkola and Penttilä´s  (1990) results in their hypoth-
ermia cases, where alcohol was present in samples from females, and, in contrast to their
results, alcohol was more often found in deaths due to fires in this study. Accidental poi-
sonings were mostly caused by alcohol with barbiturates or neuroleptics in various com-
binations.

In comparisons per 100,000 population, the number of other accidents was 3.5-fold
higher in males than in females. The accidental deaths in males occurred mostly in the
age groups under 70 years. Those older than 70 were represented only less than 7% of
men, while the peak of female accidental deaths was in the age-group over 80 years. Al-
cohol was found as often in the blood of females younger than 70 years as in all males –
approximately in half of the samples. Men also had ethylene glycol in several samples,
but females only in one case. The causes of other accidents in males were more variable
than in females, being related to their activity during both free time and work, although
falls and poisoning were most often the causes of death in both genders.
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The proportion of other accidents in female sudden and unexpected deaths was the
same in the 1990´s as it had been in 1985. This result differs from the observations of
Penttilä and Karkola (1998), in which an increase in all accidental deaths was noticeable.
Accidental falls occurred also in younger females, but alcohol was still very seldom de-
tected. In total, in all other accidents in females, alcohol was found more often in the
1990´s than previously: in 1992 in 47%, and 7 years later in one-third of the cases. These
facts can be explained by the increase in alcohol consumption in the female population.
The number of accidental poisonings was clearly higher than in 1985. In 1992, the acci-
dental poisonings were the most frequent causes of other accidents in females. Accidental
poisonings were still mainly caused by psychopharmaceutics or their combination with
alcohol.  Another difference from the data for 1985 was the presence of illicit drugs in
poisoning cases, a fact which also points to the increased use of illicit drugs by the female
population (Päihdetilastollinen vuosikirja 1998). Traumatic suffocations were much more
frequent in the 1990´s than previously. The use of alcohol or drugs was related to suffoca-
tion in every case in 1992, whereas 7 years later, no alcohol was detected in the samples
from females who suffocated.

Suicides

Suicides were the most common of the violent causes of death in sudden and unexpected
deaths both in females and in males. In 1985, most female suicides occurred in the age-
groups 50 to 59 and 70 to 79 years. The larger number of sudden and unexpected violent
deaths in older women differs from the results of a study including all the suicides in
Finland without any limitation concerning time (Palonen 1989). The most common sui-
cide methods in the present study for females were the same as in several other studies –
hanging and poisoning (Palonen 1989, Kubo et al. 1991, McAlpine et al. 1990), with
young females killing themselves most often by hanging. In women over 60 years, poi-
soning, hanging and drowning were methods used equally commonly, whereas in a Scot-
tish study, poisoning was clearly the method mostly used (Squires and Busuttil 1991).

Compared per 100,000 of population, suicides in all females were only one-third as
common as male suicides. The peak of suicides in men occurred in an age-group 20 years
younger than in women. The greatest differences, five-fold higher figures, were in the
age-groups 20 to 29 and 60 to 69. In the youngest age group, under 20 years, there were
more suicides among females than males, but all the other-age groups included more
men. The larger number of males differs from results of a study from Paris in which the
share of young females who committed suicide during 1989 to 1996 was 29 to 37%
(Lecomte et al. 1998). The female:male  ratio was also different in the age-group 60 to 69
years in comparison to the series from other authors, who gave a ratio 1:2, 1:1.4 or 1:1.5
for suicide victims over 60 years old (Copeland 1987, Squires and Busuttil 1991 and
Osuna et al. 1997).

 In both females and males, almost all youngsters committed suicide by hanging.
This differs from Copeland´s (1985b) study of American youngsters, in which the most
common way to commit suicide in this age-group was shooting.  The different results of
this study as compared to the other Finnish study (Palonen 1989) was that for females
also, hanging was the commonest means of suicide. One of the reasons for this difference
may have been be the selection of the death cases by time and the absence of decomposed
bodies in this study.
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In suicides, alcohol was found in females only slightly less frequently than in males
(30% and 36%). Both females and males mostly poisoned themselves with
psychopharmaceutics or analgesics. Cardiovascular medicaments were used more often in
suicides in this study than in the study representing the whole of Finland (Vuori et al
1989). The women had been given psychiatric treatment or had had contact with an
open psychiatric ward because of their psychiatric problems much more often than the
men. The women also left suicide notes much more often than did men.

In the female suicides in sudden and unexpected deaths in the 1990´s, changes oc-
curred in the numbers and in the suicide methods used. The percentage of female sui-
cides among sudden and unexpected violent deaths was first in the beginning of the
1990´s lower than and in the end of the decade slightly above that in 1985. In the
1990´s, most female suicides occurred by poisoning, and though decomposed bodies were
not included in this study, the suicide methods were rather like those in other countries
(Öhberg 1998). The proportion of, for instance, hanging  had clearly decreased, and only
a few drowned themselves. On the other hand, in the 1990´s there were more often more
“violent“ methods used, as shooting and burning, which were not found in 1985, and the
number of females run over by trains was higher. Of the suicides in 1992, 65% were
committed at ages less than 50 years, while in 1985 and 1999 the percentage was
slightly over 50%. In the 1990´s, some of the oldest ladies in the age-group over 80 years
also committed suicide.

Alcohol was detected in 1992 as often as in 1985 in female suicides, while in 1999
the percentage was much higher, 46%. This figure is much higher than in the Finnish
and Swedish studies about alcohol in violent deaths (Lunetta et al. 2001 and Sjögren et
al. 2000). In the 1990´s, high blood alcohol levels were also much more common than in
1985. The explanation may be the increase in alcohol consumption and the tendency for
females to drink until they are inebriated (Simpura 1993).

Homicides

The percentage of female and male homicide victims of violent sudden and unexpected
deaths in 1985 was the same – 4%. According to a Danish study, in 70% of the cases the
homicide victim and the perpetrator had both drunk alcohol (Möller-Madsen et al.
1986). In this study in 1985, alcohol was found in three of  five blood samples of female
homicide victims. The ways of killing varied, but two of women were beaten to death
and one of them had quite a rare cause of death, rupture of a healthy brain artery
(Dowling 1988, Karhunen et al. 1990). Women most often died as a result of domestic
violence. Homicides with male victims were also often connected to the use of alcohol,
but not inside the family. Alcohol was found in as many as 85% of male victims.

In 1992 the number of the women who were killed was higher than 7 years earlier,
and domestic violence was often still present. The causes of death was most often the
injuries from stabbing. In most cases, toxicological investigation revealed alcohol and
medicaments and in one case also illicit drugs. Seven years later, the number of female
victims was lower. That year, no alcohol was found in the blood samples from victims,
but the perpetrator was still in most cases a family member or ex-husband. All four vic-
tims were stabbed to death.
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Undetermined Violent Deaths

In 1985, the cause of most of the undetermined deaths in females was poisoning, for
which it was not possible to say with reliability whether they were suicides or accidents.
The prescribed drugs commonly detected were most often neuroleptics, antidepressants,
and euphorizing analgesics, as in the study that concerned all of Finland (Vuori et al.
1989).

In both females and males, the undetermined violent deaths constituted over 3% of
all sudden and unexpected deaths. The undetermined violent causes of death in males
differed from those in females; men died most often from injuries to the head twice as
often as from poisonings. Alcohol was found more often in blood samples from females –
in 45% but in only one-third of the men. These numbers are lower, especially in men,
than in Sjögren‘s study (2000). The prescribed drugs which caused death were similar in
women and men, but the illicit drugs were found only in samples from the males.

The percentage of undetermined sudden and unexpected deaths in females during all
three study periods ranged from 8 to 10% of the violent deaths. As in 1985, poisoning
was the most common cause of undetermined death in females also in the 1990´s. The
increased use of illicit drugs in females was notable in the positive findings for those
drugs in the blood samples. In 1999, alcohol was found even more often than in 1985, in
55% of the cases classified as undetermined. This figure is much higher than in the study
including the  whole of Finland (Lunetta et al. 2001), but the fact is probably explained
by the small number of cases in this series and the fact that not all females were included
in this study.

Alcohol- and Drug Abusers in Sudden and Unexpected Deaths

The proportion of alcohol- and drug abusers among females in 1985 was quite high, over
one-fourth. There were only a few illicit-narcotic addicts among both females and in
males, as had been noticed in the other Nordic and Finnish studies of intoxication deaths
(Steentoft et al.1989, Vuori et al. 1989).The situation in Finland was, in this respect dif-
ferent, from the other Nordic countries and the USA, where deaths of illicit-drug addicts
deaths were much more common. These results reflect the habits of alcohol- and drug use
in the Finnish population. The percentage of females who took alcohol combined with
prescribed drugs was quite high, one-quarter of all the alcohol- and drug abusers. This
number is almost the same as in an interview study from the Addiction Hospital of
Järvenpää (Tuomola and Ovaska 1991). Males in the present study were combining alco-
hol and prescribed drugs half as often as females; the commonest intoxicant, both in fe-
males and males, in 1985 was ethanol.

The majority of the natural deaths among female alcohol and drug abusers were from
diseases of the circulatory system, in agreement with results a the study of causes of death
in alcoholics (Schmidt and Popham 1980). Other diseases of the myocardium were al-
most as often the cause of death as coronary atherosclerosis, differing figures for females
not abusing alcohol. In 1985, natural causes of death were directly connected with exces-
sive alcohol consumption on one-fifth of the cases. The peak of natural deaths in alcohol-
and drug addicts occurred in an age-group 20 years younger than for other women; this
result agrees with the observations of Smith and colleagues (1983). The mean ages at
death of women and men who were abusing alcohol and drugs and died from natural
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causes were quite similar, 57 years in females and 55 years in men. These figures differ
from Hansen´s and Simonsen´s (1991) study, where the mean age was 48 years for both
sexes, but agree with the observations of Clark (1988).

Most of the positive blood alcohol findings in natural deaths in females in 1985 were
in the samples from alcohol- and drug abusers, but, as in alcoholics (Massello 1984),
most of these females did not have alcohol in their bodies when dying. Alcohol was de-
tected in over one-fourth of natural deaths in females who misused alcohol and common
drugs, and ten-fold less frequently in non-abusers. The respective percentages in males
were 39% for alcohol and drug abusers and only 12% for other men.  Because of the lack
of total coverage of toxicological investigations in men in 1985, some alcohol findings
were probably missed.

The causes of female death among alcohol and drug abusers in 1985 were more often
violent than for non-abusers. This result is in line with those in some international stud-
ies (Dahlgren and Myrhed 1977 and Clark 1988). Three-quarters of all the female abus-
ers died before the age of 60 years, and 68% of them died from violent causes. Alcohol
poisoning, other accidents, and homicides occurred much more often in females who
were chronically mis-using alcohol and drugs than in the other women. Abusers were
more often present in all groups of violent deaths except traffic accidents. On the other
hand, it is known that in police reports of traffic accidents, information about alcohol or
drug consumption is seldom available.

The percentage of alcohol- and drug abusers among men was only a little higher than
among women, 28%. Male abusers also died more often of violent causes than naturally.
The majority of violent female deaths among alcohol- and drug abusers, almost one-
third, were suicides, while alcohol poisonings and other accidents were almost as com-
mon in male abusers. In the blood samples of females who were chronically abusing alco-
hol and drugs and died violently, alcohol was found very often in 79% of the cases and in
the samples from non-abusers in only 12% of the cases; the respective percentages in
males were 75 and 43%. Female non-abusers had alcohol much less often in their samples
than did males. The explanation could be  that adult males are usually drink more alco-
hol than females, and that women drinkers are perhaps more easily considered to be alco-
holics or persons who have problems with intoxicants.

In 1992, the percentage of alcohol- and drug abusers in females was the same as 7
years previously. It is possible that the part played by these women in both series in the
1990´s was actually larger than in 1985, because background information was not col-
lected, as it was in 1985, by interviewing many persons near to the deceased women. The
remarkable difference in results was the increase in number of females who were combin-
ing alcohol with medicaments, from 25% to 42%. Another clear change was the higher
proportion of violent deaths in 1992 among alcohol- and drug abusers.

Seven years later, the proportion of large-scale consumers of intoxicants was smaller
than previously, only 22%. Information about the use of medicaments in the police re-
ports was insufficient, possibly because the combined use of medicaments and alcohol
had by then become common. In 1999, cause of death was natural more often than in the
earlier series.

The most remarkable change in the end of the 1990´s was the increase in deaths from
alcohol-related diseases in the alcohol- and drug abusers. Whereas in 1985, coronary
heart disease was as common a cause of death as were other diseases of the myocardium,
in the 1990´s it was the cause of death less frequently. In 1999, use of the intoxicants was
the cause of death in almost half the cases. This increase in alcohol-related causes of death
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in the medico-legal autopsy series may indicate that long-lasting excessive alcohol con-
sumption had become more common in Finnish females. This result agrees with a large
epidemiological study from Finland (Mäkelä 1999). The other difference is the younger
median age in alcohol- and drug abusers in both studies from the 1990´s of natural
deaths as compared with the median age in 1985. Alcohol was found in the samples of
abusers more often in natural deaths in the 1990´s than previously, in 43% in 1992 and 7
years later in 37%.

One of the central goals in forensic investigation of cause of death is to determine the
role of intoxicants in both natural and violent deaths, in order to exclude or include in-
toxication. Thus forensic autopsy series are probably selected to comprise a higher pro-
portion of alcohol and drug abusers than really exists in the whole population.

Interview

The interview was successful in over half of sudden and unexpected female deaths. None
of the interviewees refused to answer the questions, but some did not want to talk about
alcohol consumption or to estimate the amounts of alcohol that the victim used. Often
the person interviewed was unaware of details of the life of the deceased. As a whole,
during the interviews, one gained the impression that the interviewees tried to help to
establish the cause of death. Those who were questioned also had an opportunity to ob-
tain information for themselves. They had a chance to ask questions and to discuss the
circumstances surrounding the death, the cause of death and the autopsy findings.

Interviewing the relatives and the people near to the deceased produced much more
detailed information about their way of life, illnesses, problems, and use of medicaments
and alcohol.  Twelve of the females who heavily consumed alcohol were identified by in-
terviews; some of them were taking alcohol daily, and that information was not available
from the police reports. The information from persons near to the deceased was useful in
diagnostics, when the cause of death and sometimes the mode of death had to be estab-
lished.

Information about the use of intoxicants received during the interview was more pre-
cise than from most of the ordinary police reports. The large interview studies about alco-
hol consumption from 1960, 1970, and the 1980´s offered no information about alcohol
use in elderly persons (Ahlström 1985b, Simpura 1985, Lahti 1990), of which some in-
formation is in the present study. It may be useful, especially in – and for – the future, to
investigate the alcohol consumption of the elderly, both to prevent all the disadvantages
related to alcohol consumption and to be aware of possible problems when the genera-
tions who are accustomed drinking grow older.

According to this study, approximately 82% of the females had used alcohol, but the
amounts and the frequency of alcohol use varied greatly: 19% did not consume any alco-
hol, and most females, over one-fifth, consumed alcohol only a few times a year and then
only in small amounts. They and the non-drinkers were most often in the oldest age
groups. Almost half of the women were taking 1 to 9 grams of pure alcohol per day.
Moderate to heavy drinking was estimated in 18% of the females whose close ones were
interviewed. Over 80 grams of alcohol daily was consumed by 13% of the females, but if
the limit of heavy alcohol consumption is taken as over ten litres of pure alcohol yearly
the increase in the number of female alcohol abusers is remarkable. Most of the heavy
drinkers were in the capital city area, as has been reported in previous studies (Lahti
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1990, Holmila 1991). The additional information in this study is the very large amounts
of alcohol that were consumed by some women.

Coronary Atherosclerosis in Females

Little morphological information concerning female coronary atherosclerosis is available,
which is the reason, why, this study pays so much attention to atherosclerosis. The pur-
pose was to study the manifestation of pathological changes by an exact method in quite
a large sample and to compare the atherosclerotic changes in several groups of females
divided by age, mode of death, and use of alcohol. This method was also helpful in diag-
nosis of the most common cause of natural sudden and unexpected deaths, coronary ath-
erosclerosis.

In this study, total areas of atherosclerotic changes were much smaller than in Viel‘s
study (1968) from Chile, where the figures for the left descending and circumflex
branches were almost double and for the right coronary artery almost seven-fold higher in
Viel´s group under age 50. These results are more like those in our older Finnish females,
but are still three-fold lower in this study. These differences may be explained by the
small number of cases in both studies and, on the other hand, possibly by a real decrease
in atherosclerosis in the younger age-groups.

The present results also differ from those in an older Finnish study approximately
(Rissanen 1972), in that the area of fibrous plaques in all the coronary arteries in our
younger females was almost half, in Rissanen´s were more like the results in our older
women. The clearest difference between these studies was, however, the manifestation of
the fatty streaks, which in the present study was seven-fold lower in the younger women
and three-fold lower in the older women than in Rissanen´s work. On the other hand, the
results concerning calcifications were similar. No narrowing of the coronary lumen by
over 50% appeared in the left descending artery either in younger or in older females in
the present study, but it occurred in the right coronary arteries of our older females; this
was not the case in Rissanen´s study. In the present study, severe coronary stenosis was
rare. These differences may depend on the different methods of estimating the degree of
vessel narrowing. Among our older females, sites with narrowing degrees of 25 to 49%
appeared in one-third of the cases. According Baroldi et al. (1979), most of their nar-
rowed sites, over 70%, occurred in the right coronary artery both in natural and in vio-
lent deaths. The results of our study are in line with those of the1979 study, in that
narrowed sites appeared more often in the coronary arteries of older females who had died
of natural non-coronary causes.

In this study only the left descending coronary branch had significantly more calcifi-
cations (P < 0.01) in those females over age 50 who had died naturally  than in those who
had died violently.  In the same comparison group, those who died naturally had more (P
< 0.05) fibrous plaques in the right coronary artery and the left circumflex coronary
branch and also more often narrowings in the latter. In the comparison groups, divided
by alcohol use, only an almost significant difference existed in the manifestation of fatty
streaks in females less than 50. Those females consuming large quantities of alcohol had
less fat in their right coronary arteries than did the other females in the same age-group.
This result was similar in both violent and natural deaths. Narrowing of the left descend-
ing coronary branch was most often seen in the younger females who had been consum-
ing more alcohol than the others.
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Logistic regression analysis, performed to determine the relationship between the
atherosclerosis and age, mode of death, and alcohol consumption in females who had not
died of atherosclerotic heart disease, showed that older females, when they died of natural
causes, more often had atherosclerotic changes than did others. Alcohol use was signifi-
cant only in the manifestation of atherosclerotic changes in the right coronary artery.:
alcohol use reduced the amount of fatty streaks. The other risk factors for atherosclerosis,
for instance, smoking habits, were not available and could not be taken into consider-
ation in the analysis of atherosclerotic changes.

The sample of the coronaries in this study was quite small and does not allow any
conclusions as to the relationship of alcohol consumption and atherosclerosis. These re-
sults may, however, be useful for further comparative studies.

8. SUMMARY AND CONCLUSIONS

The reliability and stability of the medico-legal system in determining the causes of
death has made it possible to perform a longitudinal survey of sudden and unexpected
deaths in the southern part of Finland during 14 years.

The natural causes of sudden and unexpected deaths were in this study similar to
those in other studies. The greatest part of the natural deaths were caused by diseases of
the circulatory system and, among those, by coronary atherosclerosis. In the violent sud-
den and unexpected deaths, suicides were most common, but not accidents classified as
other accidents, as in the official statistics on causes of death.

The use of drugs and alcohol was quite infrequent in the females who died of natural
causes, and they were also seldom considered to be a contributory cause of death. Alcohol
was detected much more commonly in the violent deaths, especially in younger age-
groups.

The greatest difference between the genders was the number of sudden and unex-
pected deaths: in females during the time of the study it was 2.8-fold lower than in
males. A surprising similarity is in the division of the sudden and unexpected female and
male deaths by mode of death to natural and violent deaths and into violent deaths by
different modes of violent death. Another great difference between the two sexes was in
alcohol use. Alcohol was detected much more often in men suffering both natural and
violent deaths. Among natural causes of death, alcohol-related diseases were also more
often present in men.

The proportion of alcohol- and drugs abusers among females was only slightly lower
than among males and the causes of death in both genders resembled each other, violent
deaths being more frequent. Cardiovascular diseases caused death most often in the alco-
hol- and drug abusers both in males and females. Alcohol was found less frequently in
female abusers who died from natural causes, but in violent deaths in both genders, alco-
hol was found in over 70%.

Seven and fourteen years later, the numbers of females considered to have died sud-
denly and unexpectedly was higher. The most common cause of natural death remained,
as in 1985, coronary atherosclerosis. The difference as to natural death was that the num-
ber of alcohol-related causes of death had increased. The proportion of violent deaths
slightly decreased in 1999. Otherwise, the division into different modes of violent death
was similar in all three groups of females. The proportion of alcohol- and drug abusers
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was almost similar in every year of the study, but alcohol was found much more often in
the blood samples in the 1990´s in natural deaths. The other difference was the increase
in the amount of prescribed drugs used by females.  The use of intoxicants, and especially
alcohol, clearly increased during the years of the study. This can be seen from the increase
in positive alcohol findings both in the natural deaths of alcohol abusers and in the vio-
lent deaths of all females and, especially, in accidental deaths classified as other accidents.
In these, alcohol was found in one-third of the cases in the beginning of the 1990´s and
in almost half the cases in the end of the 1990´s in comparison to one-fifth in 1985. The
use of illicit drugs by women was also more common in the 1990´s, when they were
found in the samples of females suffering both natural and violent death. The increasing
use of intoxicants, and especially alcohol, also in elderly female age-groups should be
taken into consideration both in the determination of causes of death by forensic patholo-
gists and situations in which the police have to decide whether to order a medico-legal
autopsy.

Atherosclerotic changes were found more often in the coronary arteries of the older
females who died of natural causes in than the younger females. The females who used
large amounts of alcohol had atherosclerosis less often in their right coronary arteries.
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10. Appendix

Table 56. Sudden and unexpected deaths in males by mode of death and age in 1985
(control group II)

Mode of death Age in years Total

15–19 20–29 30–39 40–49 50–59 60–69 70–79 80– n %

Disease 8 14 46 42 30 12 152 52.8
Traffic accident 3 9 1 4 3 1 21 7.3
Alcohol poisoning 3 5 4 12 4.2
Other accident 5 5 9 6 3 3 2 33 11.4
Suicide 9 17 11 6 5 2 2 52 18.1
Homicide 1 1 1 3 1.0
Undetermined 2 3 2 7 1 15 5.2

Total 3 25 38 46 72 52 35 17 288 100.0

Table 57. Natural sudden and unexpected deaths in males by group of disease and age in 1985
(control group II)

Disease Age in years Total

15–19 20–29 30–39 40–49 50–59 60–69 70–79 80– n %

II 140 – 239 1 1 0.7
V 290 – 319 1 1 2 1.3
VI 320 – 389 1 1 2 1.3
VII 390 –458 5 10 42 39 29 11 136 89.5
VIII 460 – 519 2 1 2 1 1 7 4.6
IX 520 – 577 1 1 1 3 1.9
XVI 780 – 796 1 1 0.7

Total 8 14 46 42 30 12 152 100.0

II Neoplasms
V Mental and behavioural disorders
VI Diseases of the nervous system
VII Diseases of circulatory system
VIII Diseases of respiratory system
IX Diseases of digestive system
XVI Symptoms and abnormal findings, not elsewhere classified
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Table 58. Alcohol findings in male sudden and unexpected deaths in 1985 (control group II)

Mode of death Age < 65 years Age ≥ 65 years Total number
Total BAC > 0 Total BAC > 0 of cases

n n % n n % n

Disease 89 22 24.7 63 7 11.1 152
Traffic accident 20 14 70.0 1 21
Alcohol poisoning 12 12 100.0 12
Other accident 28 19 67.9 5 2 40.0 33
Suicide 45 15 33.3 7 1 14.3 52
Homicide 3 2 66.7 3
Undetermined 14 6 42.9 1 15

Total 211 90 42.7 77 10 13.0 288

Table 59. Alcohol abusers by cause of death and age in male sudden and expected deaths in 1985
(control group II)

Mode of death Age in years Total

15–19 20–29 30–39 40–49 50–59 60–69 70–79 80– n %

Disease 4 7 10 10 1 1 33 44.6
Alcohol poisoning 1 4 4 9 12.2
Other accident 1 1 6 3 2 13 17.5
Suicide 2 5 4 1 12 16.2
Undetermined 2 1 3 1 7 9.5

Total 3 13 22 21 13 1 1 74 100.0
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