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Asphyxia Homicides in Finland, 1983–2012

ABSTRACT: Finland has one of the highest homicide rates in Western Europe, and almost every tenth homicide is caused by asphyxiation.
Reliable statistics, a strict legislation, and an exceptionally high medico-legal autopsy rate formed a base for a nationwide analysis of asphyxia
homicides (n = 383) during 30 years. The cases were identified through multiple records, and all the forensic pathology case files were studied
in detail. In more than one out of five cases, there were indications of staging, and the homicide was revealed first at autopsy in close to one
in ten cases. The vast majority of the homicides took place in private locations and involved persons known to each other. Every third victim
was an intimate partner, and every tenth a child. Almost half of the victims died from manual strangulation, one in three from ligature strangu-
lation. Smothering, choking, neck compression with a firm object, and thoracic compression were more rare methods. Drownings were
excluded from this study material. Of all the victims, 7% had no observable external injuries. Petechiae were recorded in approximately in
61%, laryngohyoid fractures in 47%, and vocal cord hemorrhages in 16% of the cases. Every tenth female victim had genital injuries. Toxico-
logical analyses were performed in close to all of the cases, and almost three out of four victims tested positive for blood alcohol. The various
aspects of the demographics and autopsy findings covered in this study contribute reliable and accurate data to further strengthen the spectrum
of observable medico-legal characteristics of asphyxia homicides.
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The homicide represents a longstanding and significant societal
problem, and Finland with its currently 5.5 million inhabitants has
one of the highest homicide rates in Western Europe. In 1990 –
2012, the mean annual number of homicides per 100,000 inhabi-
tants was in England 0.75, in France 1.31, in the Netherlands 1.36,
and in the neighboring Nordic countries Norway 1.11 and Sweden
1.45 (1). In Finland, the mean annual number during 1983 – 2012
was 2.6 (Official Statistics of Finland), of which almost every
tenth (9.7%) was caused by an asphyxiation.
According to the Finnish legislation (2), the police must inves-

tigate every unnatural death. The law states that a medico-legal
investigation is indicated “when it is known or suspected that a
death has been caused by a crime, an accident, an intoxication, a
suicide, an occupational disease, a medical procedure, or when a
death has been sudden and unexpected, and a deceased has not
been treated by a doctor during the last illness”. On request of
the police, in approximately 90% of all unnatural deaths includ-
ing all suspected homicides, a medico-legal autopsy is carried
out (3,4). After the autopsy and possible additional examina-
tions, the forensic pathologist determines the cause and manner
of death.
As a part of a larger survey of homicides in Finland over a

time period of three decades, the objective of the present study

was to establish the incidence of various forms of homicides due
to asphyxia, and to examine in detail their medico-legal charac-
teristics.

Materials and Methods

This study is a part of a retrospective nationwide survey of
homicides in Finland from January 1983 to December 2012. The
present study includes all the homicidal deaths due to asphyxia
(n = 383) during this 30-year study period. In this study, deaths
due to a mechanical obstruction of airways, a mechanical impair-
ment of respiratory movements and pressure in the neck as con-
cluded by the certifying forensic pathologists were considered as
asphyxia homicides. The cases were identified through a search
in the vital statistics (Official Statistics of Finland), obtaining the
forensic pathology case files, and extracting manually the
asphyxia deaths from the total homicide material. In addition,
the database of the Laboratory of Toxicology at the Department
of Forensic Medicine, University of Helsinki (where over the
study period the overwhelming majority of the toxicological
examinations were conducted) was searched, and the police was
also consulted to verify that all homicides were included. This
was necessary since the official statistics did not contain the
death certificates of victims of foreign nationality.
Homicides due to drowning were considered to constitute a

specific entity and were not analyzed in the present study.
The forensic pathology case files regarding the 383 victims

were used as a primary source of the data and were obtained from
the official medico-legal archives. Such a forensic medical case
file routinely includes the official requisition from the police for a
medico-legal autopsy, the initial police report of the incident, the
autopsy protocol, the supplemental reports on the results of addi-
tional examinations, the final autopsy statement with conclusions,
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and the death certificate. In each individual case, all the available
documents were studied. Auxiliary material such as photographs,
body charts, ambulance service forms, police interrogation proto-
cols, crime scene investigation reports as well as past medical
records could be found in the files but were not uniformly present.
Such auxiliary material was used to supplement the background
information. For a number of cases that had already been analyzed
as a part of a previous study (5), also the data from the prosecution
and court files was considered.
For the present study, the information gathered in each case

included demographic characteristics of the victim, the known
history of substance abuse, the relationship between the victim
and the perpetrator, the time and the place of the offense, cir-
cumstances and assumed motives of the offense, the scene of
crime information, the medical treatment of the victim, injury
patterns, additional examinations, and their results, and the
underlying and contributing cause of death. Chronic alcohol
abuse was established if a long-term harmful use of alcohol was
mentioned in the police and/or medical records available, or if
an alcohol-induced disease was diagnosed at the autopsy. For
any known perpetrator, the sex and the nationality were taken
into account. The more detailed list of variables analyzed can be
found in the Appendix 1.
According to the information available, the medico-legal

autopsies in this study were conducted using the standard proce-
dures. In Finland, the medico-legal autopsy must always include
a thorough external inspection and an internal examination. The
autopsy must be complete; that is, all the body cavities are
opened and all the organs described, dissected, and weighed.
The autopsy is conducted by the protocol and it must include a
comprehensive description of both normal tissues and in detail
pathological findings and injuries (6). Special procedures such as
a neck dissection are used when necessary (7,8).
The information of the case files was transferred to a registra-

tion form, and subsequently into an electronic database. Based
on the cause of death, the cases were subdivided into following
categories: manual strangulation (including forearm choke
holds), ligature strangulation, combined (manual and ligature)
strangulation, smothering (covering of victim’s mouth and nose),
choking (blocking the victim’s internal airways with a foreign
object), neck compression with a stiff object, thoracic compres-
sion, cardioinhibitory reflex cardiac arrest due to pressure of the
neck, and asphyxiation due to an unknown method.

Results

During the 30-year study period, there was a total of 383
homicides due to an asphyxiation with the mean of 12.8 cases
annually (range 5 – 22, median 12 per year), representing 9.7%
of the total count of homicides in Finland (n = 3,945). The
annual mean rate for all asphyxia homicides was 0.26 victims
per 100,000 population, with the highest rate (0.32) in the pro-
vince of Eastern Finland and the lowest rate (0.18) in the pro-
vince of Western Finland. For strangulation homicides, the mean
rate for the study period was 0.21 per 100,000 per year.

Circumstances

The overwhelming majority of the asphyxia homicides took
place in urban areas (85.9%), indoors (84.3%), and in private
locations (74.9%). The shared home of the victim and the perpe-
trator was the location in 24.3% (n = 93) of the cases, the vic-
tim’s home in 29.8% (n = 114), and the perpetrator’s home in

13.6% (n = 52) of the cases. Official institutions were rarely the
scene of the homicide; a hospital (n = 6 of which 5 in a psychi-
atric ward), a prison (n = 1), and police custody (n = 3).
The majority of the victims (81.1%) did not receive any pro-

fessional medical care after the offense. In 53 cases (13.8%),
some kind of resuscitation attempts were performed (either by
medical professionals or by laymen), and 19 victims (5.0%)
were treated in hospital.
In altogether, 22.2% (n = 81) of the cases where the victim

had died at the scene (n = 364), the perpetrator had in some
way tried to conceal the offense and to mislead the police. The
body of the victim in 16.5% of the cases (60/364) had been
transported to another location, where the perpetrator had hidden
the body in 25 cases, and attempted to dispose the body in 13
cases by burying, burning, or submerging in water. For the cases
where a homicide was not initially suspected (n = 37), relocating
the body or otherwise attempting to alter the circumstances at
the scene occurred in 24.3% of cases.
A drinking dispute was estimated to have been the motive in

18.6% (n = 71) of all asphyxia homicides, and jealousy, a rela-
tionship breakdown, or other domestic dispute in 16.7%
(n = 64) of the cases. A sexual motive was identified in 21
cases (5.5%), all of which involved a female victim with the
youngest being 8 and the oldest 72 years old. Other quite fre-
quent motives included a quarrel (n = 36), an extended suicide
where the self-destruction of the perpetrator was estimated to
have been the main intention (n = 23), and revenge (n = 20). In
82 cases (21.4%), the probable motive could not be deducted
from the data available.
The homicide was revealed first at autopsy in 8.6% of the

cases (33/383), and in five cases (1.3%) no compelling evidence
was found at the autopsy and the death was proven to be caused
by another person only afterward.

Victims and Perpetrators

In the reported asphyxia homicide series, there was no clear
difference in the overall sex distribution of the victims with
53.0% males (n = 203) and 47.0% females (n = 180) (Fig. 1).
Based on the autopsy findings and the police and medical

records available, 41.6% of the adult victims (101 males and 37
females) were considered to be chronic alcohol abusers.
According to the information available from the identified per-

petrator (n = 343), the overwhelming majority of homicides
(92.1%, n = 316) occurred among persons who were known to
each other, and only 7.9% (n = 27) of the victims were killed
by a stranger. In 39.4% (n = 135, of 343), the victims were
related to the perpetrator by birth, marriage or common law.
Drinking companions accounted for 14.0% of the perpetrators,
friends for 13.7% and acquaintances for another 14.0%. Of the
332 adult victims (persons 16 years of age or older), almost one
case in three involved intimate partners (29.8%, n = 99). In
19.0% of all adult victims, the perpetrator was a legal or com-
mon law spouse (57 female and 6 male victims); in 7.5%, a part-
ner in another long-term relationship (23 female and 2 male
victims), and in 3.3%, a former spouse (9 female and 2 male
victims). Children (n = 51) constituted 13.3% of all victims and
of them, 30 were killed by their mother and 12 by their father.

Autopsy and Findings

Approximately, half of the victims (48.8%, n = 187) died
from a manual strangulation, while in 34.2% (n = 131) of the

WAHLSTEN ET AL. . ASPHYXIA HOMICIDES IN FINLAND 1549



cases some kind of ligature had been used, either alone or in
connection with the manual strangulation. Smothering, choking,
neck compression with a firm object, and thoracic compression
were more rare methods. In five cases (1.3%) the forensic
pathologist concluded that the death had ultimately been caused
by the cardioinhibitory reflex cardiac arrest due to pressure of
the neck. In eight cases (2.1%) the method of the asphyxia
remained unclear, but the forensic pathologist had certified the
death as homicidal asphyxia because of compelling circum-
stances for the homicide and after exclusion of other reasonable
causes of death even though any external or internal findings of
a mechanical asphyxia were not found at the autopsy. The per-
centages of different types of homicidal asphyxia methods are

shown in Fig. 2, and Table 1 illustrates the method by the vic-
tim’s age.
In ligature strangulations (n = 131), the perpetrator had

favored a strong material such as a belt, a rope, or an electric
cord, which together made up to more than half (57.2%) of the
ligatures used. Soft pieces of clothing such as a scarf, a necktie,
or a pantyhose were used in 29.0% of the cases. When a body
was brought to an autopsy, one out of four victims (24.4%,
n = 32) still had the ligature around the neck.
Petechiae were recorded in 60.8% of all the 383 victims

(Table 2). Among the cases of manual strangulation (n = 187),
26.2% of the victims showed conjunctival petechiae only, 6.9%
in the conjunctivae and eyelids, and 21.4% also in the facial

FIG. 1––Age and sex distribution of victims of homicidal asphyxia (n = 383). [Color figure can be viewed at wileyonlinelibrary.com]

FIG. 2––The percentages of different types of methods used in asphyxia homicides (n = 383). [Color figure can be viewed at wileyonlinelibrary.com]
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skin, whereas 40.1% of the cases had no petechiae mentioned in
the autopsy protocol. Among the cases of ligature strangulation
(n = 110), petechiae were reported in the conjunctivae only in
16.4% of the cases, in the conjunctivae and eyelids in 6.4%, and
in the skin of the face in 37.3% of the cases, whereas 29.1% of
the cases had no petechiae mentioned in the autopsy protocols.
Two-thirds of the bodies (n = 22, of 32) with the ligature still in
place at the time of the autopsy showed petechiae, whereas they
were not mentioned in ten of those cases.
The autopsy protocol in 7.2% of the strangulation cases stated

specifically that the neck dissection had been performed in a
bloodless field. In the overwhelming majority of all the strangu-
lation cases, cervical structures had been evaluated by a visual
and palpatory examination and dissection in situ, and in 1.8% of
the cases (n = 6) the laryngohyoid complex had been dissected
after its removal and formalin-fixation.
The gross autopsy findings of the strangulation cases

(n = 318) are presented in Fig. 3.
Hemorrhages of the vocal cords were recorded in the autopsy

protocol in 18.2% (n = 34, of 187) of the manual, 12.7%
(n = 14, of 110) of the ligature, and 19.0% (n = 4, of 21) of the
combined strangulation cases. Fractures of the thyroid cartilage,
the hyoid bone, or both structures were detected in 46.8%
(n = 149, of 318) of all strangulation cases. Fig. 4 shows the
percentage of strangulation cases with vocal cord hemorrhages
in connection with laryngohyoid fractures and in relation to the
victim’s age.
In the available documents, cardiopulmonary resuscitation

attempts were mentioned in connection of one in ten victims

(10.2%, n = 39), and an endotracheal intubation tube was
recorded in the autopsy protocol in 28 of these. Hemorrhages of
the vocal cords were found in six out of the 39 resuscitated
cases.
Of all victims, 7.1% (n = 27) had no observable external inju-

ries. The percentage of asphyxia homicides where the victim
showed no injuries other than those related to the cause of death
was 25.8% (60 male and 39 female victims), and in an addi-
tional 14.6% (24 male and 32 female victims) the findings were
inconclusive as to their relation to the incident investigated.
59.5% of the victims (119 males and 109 females) had been sub-
jected to additional types of violence (irrespective of the extent
of the trauma), mainly blunt force (73.7%). Genital injuries were
found in 5.0% of the victims (1 male and 18 females). More
than one in ten victims (13.0%, n = 50) showed additional inju-
ries inflicted with multiple methods.

Auxiliary Examinations

At autopsy, samples for additional examinations were retained
in a large proportion of the cases. Toxicological analyses were
performed in 95.6% (n = 366) of all the cases. Among these,
8.4% (n = 32) concerned alcohol only, whereas in 87.2%
(n = 334) of the cases both alcohol and licit and/or illicit drugs
were analyzed. Of the 332 adult victims, 96.4% (n = 320) were
tested for alcohol and 72.5% of them (n = 232, of 320) tested
positive. The blood alcohol concentration (BAC) levels in the
peripheral blood ranged from 0.23 to 5.30 grams per liter, and in
over half of the adult victims (56.9%, n = 189), BAC exceeded

TABLE 1––The number of different types of methods used in asphyxia homicides (n = 383) by age groups of the victims

Manual
Strangulation

(n)

Ligature
Strangulation

(n)
Combined

Strangulation (n)
Smothering or
Choking (n)

Thoracic
Pressure (n)

Neck Compression with
Stiff Object (n)

Reflex Cardiac
Arrest (n)

Method
Unknown

(n)

Newborn 1 1 3 2 3
0–5 3 4 11 1
6–15 11 6 4 1
16–25 21 16 2 3 2
26–35 25 16 5 2 2 1
36–45 45 31 5 4 1 1 1
46–55 40 16 5 5 1 3 1
56–65 20 16 2 5 2 1
66–75 13 3 1
76–85 7 1 2 1 2
86 or
older

1 1

TABLE 2––Recorded location of petechiae by method of asphyxia homicides

No %

Manual
Strangulation
(n = 187)

Ligature
Strangulation
(n = 110)

Combined
Strangulation
(n = 21)

Neck
Compression
with Stiff

Object (n = 5)
Smothering
(n = 29)

Thoracic
Pressure
(n = 9)

Choking
(n = 9)

Reflex
Cardiac
Arrest
(n = 5)

Method
Unknown
(n = 8)

Conjunctivae
and eyelids

186 48.7 93 61 14 3 3 5 3 2 2

Oral mucosa 46 12.0 24 16 3 1 1 1
Skin of the
face

103 27.0 40 41 7 8 2 1 3 1

Skin of the
upper neck

48 12.6 18 18 2 5 1 1 2 1

Petechiae 233 60.8 112 (59.9%) 78 (70.9%) 15 (71.4%) 3 (60.0%) 11 (37.9%) 5
(55.6%)

3
(33.3%)

4 (80.0%) 2 (25.0%)

No petechiae 150 39.2 75 (40.1%) 32 (29.1%) 6 (28.6%) 2 (40.0%) 18 (62.1%) 4
(44.4%)

6 66.7%) 1 (20.0%) 6 (75.0%)
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1.50 grams per liter. Male victims were three times more likely
than female victims to have been under influence of alcohol with
a BAC exceeding 2.0 grams per liter (34.0% and 11.5% of the
cases, respectively). The distribution of the BACs detected is
shown in Fig. 5.
Toxicological analyses for drugs other than alcohol were per-

formed on 334 victims out of 383. Of these 13.5% (n = 45)
tested positive for benzodiazepines (n = 30), cannabinoids
(n = 7), opiates (n = 4), amphetamines (n = 3), and/or buprenor-
phine (n = 1). In addition, a number of licit drugs below toxic
levels were encountered in the samples.
Sexual assault swabs were retained from 22.5% of the victims

(70 females and 16 males). The samples were studied by micro-
scopy only in 40 cases, and by microscopy and detection of acid
phosphatase in 22 cases. Fifteen swabs were sent to the criminal
laboratory for testing, and in further 9 cases, there was no mention
of results in the files. Semen was detected in 13 of the 86 cases.

Discussion

Asphyxia Homicides in Finland

Previously in Finland, asphyxia homicides and their medico-
legal investigations were never examined systematically. Several
studies of such homicides have been published from other
nations (9-14), but never with this scale and thoroughness. Dur-
ing the study period, the annual incidence of strangulation homi-
cides per 100,000 population in Finland was 0.21. Since only a
few other studies have reported the annual incidence, ranging
from 0.17 in Jordan (9) to 0.90 in South Africa (13), compar-
isons of the incidence in other nations will not be discussed fur-
ther.
Although relatively uncommon, the share of asphyxia as a

homicide method in Finland was 9.7%. This share is similar to
previous reports on strangulation deaths; 9% of homicides in
Finland, Sweden and The Netherlands (15), 8.6% in Greece
(16), and 7.4% in Jordan (9). However, substantially, higher per-
centage of the reported strangulations and suffocations of all
homicides has, without any obvious explanation, been reported

in geographically and demographically close Nordic countries,
Norway (20.5%) and Denmark (22.9%) (11).
Manual strangulations constituted half the number of the

asphyxia homicides in Finland, analogous to studies in Norway
and Denmark (11), Jordan (9), and Germany (12). The use of
hands only as the lethal agent strengthens the assessment that
strangulation homicides are often crimes of an opportunity with-
out a premeditation.
In Finland, the sex distribution among victims of asphyxia

homicides was almost even, which is close to rates reported
from Jordan (9) but contrasts with most other authors demon-
strating a clear female preponderance (10,11,13,16), and with a
report from India reporting male dominance (17). This finding
can at least partly reflect the significant role of alcohol in Fin-
nish homicides since roughly one-fifth of the asphyxia homicides
resulted from a drinking dispute—in which males in general are
overrepresented. This is further strengthened by the observation
that the distribution in different age groups shows a male pre-
ponderance in males’ late middle age years, whereas a female
preponderance can be seen among teenagers and elderly victims.
Asphyxia homicides are often associated with domestic dis-

putes, and also in the current study the location of homicide was
a domestic setting in two-thirds of the cases and two out of five
victims were related to the perpetrator by birth, marriage, or
common law. An intimate partner of the perpetrator made up
one third of the adult victims. Among intimate partner homi-
cides, the female victimization was undisputable with 89 female
victims and 10 male victims.

Autopsy Findings

Asphyxia homicides can be difficult to discover as they do
not always leave external injuries, which was observed in close
to one in ten victims in this study. If an autopsy had not been
performed due to another reason than a suspicion of a homicide,
these homicides would presumably have remained undetected.
The pathological features of asphyxia are extensively

described in the forensic medicine literature (18,19,20), and the
frequent, albeit nonspecific, findings include cervico-facial

0 10 20 30 40 50 60 70 80 90 100

Foreign material in the airways
Laryngohyoid fractures

Hemorrhages of the vocal folds
Hemorrhages in the so� �ssues of the neck

External neck injuries
Hemorrhages of the tongue

Injuries around nose and mouth
Petechiae

Conges�on of the face

% OF CASES

Manual strangula�on (n=187) Ligature strangula�on (n=110)

Combined strangula�on (n=21)

FIG. 3––Gross autopsy findings of the victims in cases of manual strangulation (n = 187), of ligature strangulation (n = 110), and of combination of manual
and ligature strangulation (n = 21). [Color figure can be viewed at wileyonlinelibrary.com]
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congestion. In cases with cervical compression external neck
injuries, conjunctival, and facial petechiae (21), hemorrhages of
the tongue, hemorrhages in soft tissues of the neck, and fractures
in hyoid bone and/or thyroid cartilage are typical findings.
In the studied autopsy protocols, congested and dark blue face

was explicitly described in only 10.0% of the ligature strangula-
tion cases and in 6.4% of the manual strangulation cases. How-
ever, it appeared that a possible congestion was somewhat
ignored by the forensic pathologists since, in the protocols, it
was commented upon only as a positive finding whereas the
majority of the documents did not give any indication of the
presence or absence of this feature at all. Conjunctival and cuta-
neous petechiae were noted in almost two-thirds of all the vic-
tims. In contrast to earlier observations (10,20) they were
slightly more common in strangulation cases involving ligature
than in strangulations performed by hands only. There was no
diagnostic difference in the presence of lingual hemorrhages that
were observed in approximately one-fifth of the cases in both
manual and ligature strangulations.

More than eight out of ten strangulation victims demonstrated
bruises in the soft tissues of the neck. Laryngohyoid fractures
were present in almost half of the strangulation cases, more often
in connection with a manual than with a ligature strangulation,
which is in accordance with the observation of Ferris (22). In
manual strangulations, a hyoid bone fracture was the most com-
mon finding, followed by a fracture of a single thyroid horn. In
ligature strangulations, one-fifth of the victims presented a frac-
ture of a single thyroid horn and in one-seventh of a hyoid bone,
which is usually a rarer finding according to the literature (20).
Bilateral fractures to the superior horns of the thyroid cartilage
were observed in approximately one in ten cases and were
slightly more common in manual than in ligature strangulation
victims. In all strangulation cases, fractures of thyroid laminae
and cricoid cartilage were rare. As expected due to the elasticity
of larynx, no fractures in the laryngohyoid complex were
observed in the youngest victims of strangulation which is in
accordance with findings reported earlier (17,23,24). However,
fractures were observed quite frequently in older victims.
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FIG. 4––Reported hemorrhages of the vocal cords and laryngohyoid fractures in different age groups among strangulation homicide victims. [Color figure
can be viewed at wileyonlinelibrary.com]
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Laryngohyoid fractures were rarely associated with hemor-
rhages of the vocal folds. It is nonetheless important to note that
these hemorrhages must be specifically looked for at the autopsy
in order to detect them (12,25). Since also this feature was com-
mented upon in the autopsy protocols only as a positive finding
(whereas in many cases the state of the airways was just summa-
rized as being “normal”), it leaves room for speculation if the
sign had possibly been overlooked at the autopsy.
In a study of airway lesions caused by a resuscitative intuba-

tion, injuries to the mucosal surface of the larynx were observed
in 64% of the cases (26). In the current material, only one out of
five victims received professional medical care. An endotracheal
intubation tube was present in 28 of 383 victims at the autopsy,
and 6 of them had recorded vocal hemorrhages.
According to various recommendations (18,27-29), in cases

where a neck trauma is suspected, a careful dissection of cervi-
cal structures should always be performed after a removal of
the brain and thoracic organs. A detailed layer-by-layer dissec-
tion of soft tissues, neck musculature, and cartilaginous struc-
tures is necessary to identify hemorrhages and fractures. To
enable an identification of small fissures and to avoid artificial
hemorrhages in small muscles, a complete preparation of the
laryngopharynx framework after formalin-fixation is recom-
mended in cases of suspected strangulations (12,22,23,29,30).
While the authors acknowledge that this formalin-fixation pro-
cedure is not routinely performed at least in the Nordic coun-
tries, it is recommended by the Council of Europe on the
document on harmonization of medico-legal autopsy rules. In
this study, the formalin-fixation procedure was explicitly com-
mented upon in only six autopsy protocols (1.6%) but the ratio
of found fractures was nevertheless high which can indicate
that the above mentioned and recommended measures are not
necessarily indispensable in revealing the lesions. On the other
hand, the failure to apply the recommended autopsy techniques
and to describe all the injuries accurately make some of the
reported findings debatable. This in turn results in a level of
uncertainty as to whether at least some of the fractures and/or
hemorrhages mentioned in the protocols might have actually
been artifacts due to suboptimal examination procedures and

misinterpretations of their ante mortem origin. This, of course,
cannot be validated retrospectively but it does exemplify the
need of standardized procedures, accurate documentation, and,
quality controls.

Role of Alcohol

As seen in previous studies (5,15,31,32), homicides in Finland
are often related to the use of alcohol, and alcohol proved to be
a vast problem clearly associated with violent altercations
between the perpetrators and adult victims, also in cases of
asphyxia homicides. In the results of this present study, it also
appears that harmful long-term drinking in homicide victimiza-
tion is a common feature, since more than two out of five of the
adult victims showed the evidence of chronic alcohol abuse. As
expected, this was more common among men with a male-to-fe-
male ratio of 1:0.4.
In Finland, the forensic pathologists routinely retain samples

for toxicological screening on homicide victims. In the great
majority of the adult victims, this material was tested for blood
alcohol with almost three out of four tested positive. The ratio
of alcohol negative cases (27.5%) was substantially lower than
in studies reported elsewhere. Rogde et al. (11) studied asphyxia
homicides in two Nordic capitals, Oslo and Copenhagen, for a
10-year period and reported that no alcohol was detected in 33%
of the male and in 49% of the female victims >10 years of age
(n = 111). The report did not, however, state if the alcohol was
screened in every case. A more detailed description of the homi-
cide victim material (33), that the study of Rogde et al. was
based on, revealed that toxicology screening was performed only
in 46.8% of the Oslo homicide cases (n = 156) and in only
62.2% of the Copenhagen cases (n = 275). In a study from
Johannesburg, South Africa (13), postmortem alcohol analyses
were performed only in 31.7% of the mechanical asphyxiation
homicides with 60.7% of tested male and 75.4% of tested female
victims yielding no alcohol. When comparing the ratios, one
must thus keep in mind that many reported results are evidently
based on only a, possibly selected, fraction of the cases and
should, accordingly, be assessed with great caution.
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FIG. 5––Postmortem blood alcohol concentration (BAC) in victims >16 years of age (n = 332). [Color figure can be viewed at wileyonlinelibrary.com]
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Sexual Assault Findings

In the study material, a sexual motive was identified in 21
cases with female victims (5.5% of all victims). According to
Gill et al. (34) who studied the autopsy and sexual assault find-
ings in cases of a homicidal neck compression of females, the
number of victims with genital trauma was 5/77 (6.5%). In the
present study, genital trauma was observed almost twice as often
(10.0% of all female victims) implying that a sexual component
in the violence inflicted on women in Finland is higher. Sexual
assault swabs were retained from one out of five victims but
semen was detected only in 15.1% of those cases.
In conclusion, the results in this study contribute significant

data to further strengthen the spectrum of observable medico-le-
gal characteristics of asphyxia homicides. While some of the fea-
tures covered in the present study can be seen to reflect the
national situation in Finland, most of the observations and
autopsy findings can be applied to all asphyxia deaths. More-
over, the results strongly indicate that partial or total absence of
some of the classic autopsy findings is quite common. This
underlines the importance of thorough investigations and a com-
prehensive medico-legal autopsy of all suspicious deaths in order
to reveal homicides that might otherwise remain undetected.

Strengths and Limitations of This Study

Previously, asphyxia homicides and their medico-legal investi-
gation had never been examined systematically in Finland or else-
where to this extent and detail. The solid statistical procedures, the
rigorous legislation and the unusually high medico-legal autopsy
rate in Finland combined with systematic postmortem toxicologi-
cal analyses form a unique and extensive base for a systematic
nationwide analysis of, among others, homicides, and the results
of this study can be considered to be comprehensive and reliable.
Since the investigative system also makes it probable that the over-
all number of undetected homicides in Finland is very low, the
homicide rates can be considered particularly accurate (4). Since in
almost one out of ten cases in the current study there was no suspi-
cion of a crime prior to the autopsy and in more than one out of
five cases the perpetrator had somehow attempted to conceal the
offense, it is plausible that the proportion of undetected cases in
countries with lower autopsy rates might be substantially higher
distorting reported homicide figures. Comparisons with previous
publications were further limited by the fact that very few previous
studies have reported the incidence of different types of homicides.
The strength of this study lies in an exceptionally large study

material covering an extended time period of 30 years of a
whole nation. The cases were identified through multiple records
and the material can, thus, be expected to include all asphyxia
homicides that were diagnosed as such after a medico-legal
autopsy. It is possible that there were a very few asphyxia cases
where the forensic pathologist had not classified the manner of
death as homicide but where the perpetrator had been convicted
of such, and these cases are missing from the material (due to
the theoretical failure of the forensic pathologist to introduce a
corrected death certificate after conviction). As the information
from the original documents was collected, categorized, and
studied by only one person, there should be no significant varia-
tion in the consistency of the collection of the data in this study.
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Appendix 1

List of variables studied for each case of asphyxia homicides in
Finland 1983–2012.

General information
Scene of the crime
Region and province
Date and time
Medical treatment of the victim
Uncovering the crime in respect to autopsy
Location of the body
Relocating of the body
Hiding of the body
Disposal of the body
Signs of attempted staging
Place of death if different to the scene of the crime
Ligature present at discovery
Type of possible ligature used
Estimated motive

Number of killed victims in one incident
Existence of report of external examination by a physician prior to
autopsy

Victim
Age
Sex
Marital status
Known alcohol abuse
Kinship with the perpetrator
Other relationship with the perpetrator

Perpetrator
Sex

Autopsy
Date of performance
Underlying cause of death
Conditions contributory to death
Was there evidence for only a single act of violence
Samples retained
Additional examinations performed and documented
Alcohol concentration in blood
Other significant findings in toxicology
Cause of asphyxia
Ligature present at autopsy?
Endotracheal intubation tube present at autopsy?
Observable external injuries
Presence and location of petechial hemorrhages
External injuries in the neck
Injuries around the mouth and/or nostrils
Bruises in the neck tissues
Means of investigating neck organ complex
Fractures of the thyroid cartilage
Fractures of the hyoid bone
Fractures of the cricoid cartilage
Hemorrhages of the vocal folds
Existence and type of additional injuries
Sexual assault testing

Appendix 1 Continued.
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