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cally occurs rapidly, as little as one hour after ingestion of the drug
and usually before hospital treatment can be initiated (3). Further,

ABSTRACT: Among prescribed drugs in Sweden dextropropoxy-
intoxication causing death may occur at dosages as low as twicephene (DXP) is the medical compound most frequently responsible
the therapeutic level. If DXP is taken together with alcohol, evenfor self-inflicted fatal poisonings. To analyze the process leading

to the classification of the manner of death in cases of fatalities doses within the therapeutic level can be lethal (4,5).
where DXP caused or contributed to death, a set of explicit and The rapid death at DXP poisoning, the narrow margin between
implicit operational criteria was applied retrospectively to fatal therapeutic and toxic doses and the potentiation of DXP when
DXP poisonings among autopsy cases performed at one department

mixed with alcohol may lead to difficulties in assessing the intentof forensic medicine in Sweden during the six-year period from
of the deceased in cases of self-inflicted fatal poisoning, and in1992 to 1997.

DXP fatality was found in 113 (2.6%) of the total 4306 autopsy classifying death as accidental, suicidal or undetermined (6,7).
cases. Suicide was recorded in 84 (74%) of these cases, and an The revisions of the International Classification of Diseases
undetermined manner of death in 24 (21%). (ICD) have included changes in the way in which self-inflictedExplicit unambiguous expressions of the intent of the decedent

deaths should be classified. According to the seventh revision,were found in 29 (26%) of the 109 analyzed cases. (In four cases
ICD-7 (1958), self-inflicted deaths were to be regarded as suicideno analysis could be performed.) In 46 cases only implicit and no

explicit criteria were found. The total number of implicit criteria if it could not be proved that the death was unintentional. When
in individual cases without explicit criteria never exceeded three the eighth revision, ICD-8, was introduced in 1968 an ‘‘undeter-
and in 34 cases no criteria of any type were documented. mined’’ manner of death was added as an alternative to suicide inIt is concluded that the classification of the manner of death at

the classification of self-inflicted deaths, which meant that self-DXP fatalities was often based on very limited grounds when the
operational criteria were used as a standard for comparison. Infor- inflicted death should not be considered as suicide unless the certi-
mation from relatives, friends and others concerning the decedent fier was able to establish that death was intended by the decedent
was rarely accessible. The shortage of information probably led (8). ICD-9 and ICD-10 follow a similar approach.
to deficiencies in the death statistics concerning DXP fatalities.

According to Rosenberg et al. (9), most certifiers find it veryConsiderable underreporting of accidents and probable overreport-
difficult to establish the intent of the decedent in cases of self-ing of suicides were found.

Failure to report DXP deaths as accidents may delay discovery inflicted death. For this reason they assembled a working group,
of the high toxicity of this drug. This might be one of the reasons comprising representatives from a number of interested organiza-
why the DXP fatality rate is still constantly high in Sweden, while tions, to develop operational criteria for determination of suicide.both Denmark and Norway have managed to decrease their DXP

These criteria were divided into explicit and implicit expressionsdeath rates by vast restrictions, based on alarming reports of acci-
of the decedent’s intent to die. Unambiguous verbal and writtendental DXP fatalities.

In order to guarantee valid death statistics concerning self- statements made by the decedent showing his or her intent to die
inflicted poisoning, the information base leading to classification were regarded as explicit criteria, while statements from relatives,
of the manner of death has to be enlarged. This requires implementa- acquaintances and others formed the basis of the implicit criteria.tion of new routines, including interviews of relatives, acquain-

Implicit evidence of the decedent’s intention to die was summa-tances and significant others to get the information needed to assess
rized into eleven criteria—for example, expressions of hopeless-the decedent’s intention to die. Operational criteria may facilitate

the difficult classification process by providing a structured stan- ness, a previous history of suicide attempts or suicide threats, a
dard, and the set of explicit and implicit criteria applied in this study history of stressful events or significant losses, and a history of
is recommended. serious depression or a mental disorder.

In Sweden considerable differences have been found between
KEYWORDS: forensic science, forensic pathology, forensic toxi- the forensic medicine districts, and between individual physicians,
cology, dextropropoxyphene, fatal poisoning, manner of death, clas-

in the way in which they classify fatal DXP poisoning (10). Insification, criteria, death certificates
order to analyze the basis of the process leading to classification
of the manner of death in DXP fatalities in Sweden the operational
criteria of Rosenberg et al. were retrospectively applied to a Swed-Among prescribed drugs in Sweden dextropropoxyphene (DXP)
ish autopsy material examined during the six-year period fromis the medical compound most frequently responsible for self-
1992 to 1997.inflicted fatal poisonings (1), and the DXP fatality rate is constantly

Method
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Sweden is divided into six forensic medicine districts. TheseReceived 18 March 1998; and in revised form 29 July 1998; accepted
30 July 1998. forensic medicine departments examine deceased persons at the
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TABLE 1—Distribution of fatal DXP poisonings during the six-yearrequest of the police or prosecution authorities when a death
period 1992 to 1997.requires investigation. All unnatural deaths, including cases where

fatal poisoning is suspected, are reported to the forensic depart- No. of Autopsies No. of Fatal
Year Performed DXP Poisonings %ments, even those who die at hospitals.

Death certificates including the cause and manner of death are
1992 737 15 13supplied by the physician performing the autopsy. The manner of
1993 739 19 17death in cases of injury or fatal poisoning shall be classified as 1994 698 22 19

accident, suicide, homicide, undetermined or others. In the cases 1995 739 13 12
1996 701 30 27of self-inflicted injury and poisoning, the manner of death shall
1997 692 14 12be designated as undetermined when it is impossible to establish
Total 4306 113 100whether death was the intent of the deceased or not. During the

study years the manner of death in fatal poisoning was classified
in accordance with ICD-9.

The investigated population was based on the autopsies made
fatalities by age during the study period. Most cases, 57 (50%)during the years 1992 to 1997 at one of the six departments of
occurred between the ages 30 to 49 years.forensic medicine in Sweden (Uppsala). This department serves a

Suicide was recorded in 84 (74%) of the 113 DXP fatalities andrural district with 1.1 million inhabitants. A few large cities with
an undetermined manner of death in 24 (21%). In three of the casespopulations of 50 000 to 150 000 are included in the district.
death was judged to be accidental. Overdose of DXP was reportedIn the cases of suspected fatal poisonings blood samples are
to be a contributory cause of death in two cases where chronicalways sent to the national laboratory for toxicological analyses.
alcoholism was judged to be the primary cause.In this study all drug analyses are based on peripheral blood tests.

Verbal explicit expressions of the decedent’s intent to die wereThe requirement for inclusion in the study was that DXP was
documented in three of the 109 analyzed cases and handwrittenfound in the peripheral blood obtained at autopsy and that the cause
unambiguous notes in 28 cases (26%). In two of these the decedentof death according to the death certificate was fatal poisoning.

Since DXP is potentiated by other drugs such as alcohol, even had made both verbal and handwritten statements.
cases with blood DXP concentrations within the therapeutic levels As seen in Table 2, expressions of hopelessness, previous suicide
were sometimes considered as cases where DXP contributed to attempts, a history of stressful events or significant losses, and a
death. The cases where DXP was certified as having caused or history of serious depression or other mental disorder were most
contributed to death were considered as DXP fatalities for this often documented among the implicit criteria (in 13, 14, 17, and
report. 25 cases, respectively).

During the six-year period 1992 to 1997, a total of 4306 autop- The total number of implicit criteria in the absence of explicit
sies were performed at the forensic medicine department. Among criteria never exceeded three in any case (Table 3).
these deaths, 113 (2.6%) met the inclusion criteria of the study. Among the 84 cases classified as suicide, 52 (65%) lacked
The 113 autopsies were performed by a total of seven physicians. explicit criteria. In 15 of these 52 cases no implicit criteria were

In order to apply the operational criteria proposed by Rosenberg noted, in 20 there was one criterion, in 12 there were two, and in
et al., one of the authors, a psychologist, analyzed the fatalities on five there were three.
the bases of the death certificates (113 cases), the police reports The manner of death in cases with only one implicit criterion
(109 cases), the autopsy protocols (109 cases), the toxicological is shown in Table 4. The death was classified as suicide in four
findings (109 cases), and additional information, (e.g., hospital of five cases where expressions of hopelessness were the only
records (a few cases)), when these were kept in the medicolegal implicit criterion, in four of five cases where a history of stressful
dossier. In four cases the dossier was not available, and the retro- events or significant losses were the only such criterion, and in
spective analysis was therefore based on 109 cases. seven of nine cases where a history of serious depression was the

The operational criteria presented by Rosenberg et al. were
only one.

applied unmodified while their recommended protocol was slightly
The mean blood DXP concentration in the 109 cases whereadjusted to fit the retrospective design. Regarding intent, explicit

toxicological analyses were available was 3.33 mg/g. The meanas well as implicit information available in the dossier, was catego-
blood DXP concentration was significantly higher (95% confi-rized according to the criteria. According to the routines at the
dence interval) among the suicide cases (3.74 mg/g) compared withdepartment, all information concerning the decedent should be
the undetermined (1.90 mg/g).noted and kept in the dossier. Thus, we made the assumption that

In 24 cases (22%) a blood DXP concentration within the thera-generally we would have access to the same information as the
peutic range was found while ten cases (9%) had a concentrationcertifying physician.
at least ten times the reported upper limit of therapeutic range (theSimultaneous occurrence of alcohol in the blood was considered
blood DXP level after a therapeutic dose is 0.05 to 0.75 mg/g).in the analyses, and notes on alcoholism/drug addiction in the death
Three of the 15 suicide cases lacking both explicit and implicitcertificates were regarded as diagnostic assessments.
criteria had a blood DXP level of .7.5 mg/g.

Alcohol was found in the blood in 62 (55%) of the 113 DXPResults
fatalities and the mean concentration was 0.15% (range 0.01 to
0.50%). Among the 24 cases with blood DXP concentration withinThe distribution of the 113 cases of fatal DXP poisoning during
the therapeutic range, eleven had alcohol in the blood with thethe six years 1992 to 1997 is shown in Table 1. There is a peak
mean concentration of 0.16%. According to the death certificatesin 1996, with 30 cases (27%).
22 (19%) were alcoholics, and 13 (12%) were drug addicts, whileThe mean age was 47 years (range 16 to 89); 58% were men

and 42% women. Figure 1 shows the distribution of the 113 DXP six of them were denoted as both.
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FIG. 1—Distribution of the 113 DXP fatalities by age during the six-year period 1992 to 1997.

TABLE 2—Frequency of occurrence of the 11 implicit criteria of decedents’ intent to die: the numbers of cases where explicit criteria were also
found, the numbers with no explicit criteria, and the number in whom the criterion described was the only one. Total number of cases 4 109.

Explicit ` No Explicit The Only
Criteria Implicit Criteria Criteria Total Implicit

No. Content of the Implicit Criteria n 4 29 n 4 46 n 4 75 Criterion

1 Expressions of farewell, desire to die or acknowledgment of impending death 2 0 2 0
2 Expressions of hopelessness 3 10 13 5
3 Expressions of great emotional/physical stress 2 4 6 3
4 Expressions of awareness of the lethality of means of death 1 2 3 1
5 Efforts to prepare for death, inappropriate to the context of life 0 1 1 0
6 Efforts to learn about means of death or rehearse fatal behavior 2 7 9 0
7 Efforts to avoid being rescued 1 5 6 0
8 Previous suicide attempt 3 11 14 2
9 Previous suicide threat 3 2 5 2

10 History of stressful events/significant losses 9 8 17 5
11 History of serious depression/mental disorder 6 19 25 9

TABLE 4—Manner of death in cases with only one implicit criterion,TABLE 3—Number of cases with 0 to 3 implicit criteria in the
absence of explicit criteria, and the distribution of the manner of death and with no explicit criteria. n 4 27.

among cases with different numbers of implicit criteria.
Suicide, Undetermined,

The Implicit Criterion n nImplicit Suicide, Undetermined, Accident, Alcoholism,
Criteria n % n n n n

Expressions of farewell, desire to die 0 0
or acknowledgment of impending0 34 42.5 15 14 3 2

1 27 33.5 20 7 0 0 death
Expressions of hopelessness 4 12 13 16.5 12 1 0 0

3 6 7.5 5 1 0 0 Expressions of great 3 0
emotional/physical stressTotal 80 100 52 23 3 2

Expressions of awareness of the 0 1
lethality of means of death

Efforts to prepare for death, 0 0
inappropriate to the context of lifeDiscussion

Efforts to learn about means of death 0 0
Before commenting upon the main findings in the study, atten- or rehearse fatal behavior

Efforts to avoid being rescued 0 0tion should be drawn to its possible limitations. First, the analyses
Previous suicide attempt 1 1were based on the autopsies of only one of the six forensic medicine
Previous suicide threat 1 1

districts in Sweden, and the conclusions therefore have to be lim- History of stressful events/significant 4 1
ited to that district, although we believe that many of the results losses

History of serious depression/mental 7 2are most likely valid for all Sweden.
disorderSecond, retrospective analyses generally involve inevitable

Total 20 7restrictions, while the process leading to a certain decision might
include variables that are impossible to reconstruct. However, we
consider the size of the sample to be large enough to compensate
for this weakness.

found in only 29 (26%) of the 109 analyzed cases. Thus, the certify-Third, as the operational criteria of Rosenberg et al. have not yet
ing process seemed to depend on implicit criteria in most cases.been validated, they are not to be seen as a strict ‘‘gold standard.’’
However, in an additional 34 of the 80 cases with no explicitHowever, we considered the criteria to be of such empirical and
criteria, implicit criteria were also lacking, thus leaving 46 casesscientific quality that they could serve as a useful comparative
with implicit criteria. The total number of implicit criteria neverstandard in our study.
exceeded three in any of these 46 cases, and in 27 cases only oneApplication of the operational criteria showed that explicit,

unambiguous expressions of the decedent’s intent to die were criterion was documented.



JONASSON ET AL. • FATALITIES DUE TO DEXTROPROPOXYPHENE 337

The results indicate that the certifying physicians had to make The fact that only three of the DXP fatalities were classified as
accidents during the six years was rather striking. This result istheir decisions on the basis of fairly limited sets of information,
quite different from that, for example, of Kaa and Dalgaard (1989),raising questions about the validity of the death statistics in cases
who, in a Danish study, found that 49% of the analyzed DXPof DXP fatalities.
fatalities resulted from accidents, while 40% were suicide, and theAmong the 34 cases where neither explicit nor implicit criteria
rest undetermined (11). Accident rates of 25% and of one-thirdwere found, 15 were classified as suicide and 14 as undetermined,
have been reported from other studies (7,12).showing that suicide was chosen as often as an undetermined man-

In order to see whether the accident rate in Uppsala differedner of death even though no criteria for this decision were available.
from that in all Sweden we analyzed the classification rates forThe analyses of the cases with only one implicit criterion
cases of fatal DXP poisoning during the years 1992 to 1996 forrevealed a tendency among the physicians to assess the manner of
the whole country (the figures for 1997 were not yet available).death more frequently as suicide than as undetermined. A previous
The death was classified as accidental in only 49 (5%) of all thestudy showed that the district studied in the present investigation
956 DXP fatalities during the five-year period. Thus the low acci-had a significantly higher suicide rate (73%) among cases of fatal
dent rate in Uppsala proved to be valid for the whole of Sweden.DXP poisoning than all the other forensic medicine districts in

Regarding the classification of self-inflicted deaths, under-Sweden and that the rate of undetermined manner of death (22%)
reporting of suicide is mostly claimed (8,13). According to ourwas considerably lower in this district compared with the other
study this is not true among cases of fatal DXP poisoning, wheredistricts (10). Our present result shows that the rates are still of
suicide rather seems to be over-reported and accidents under-the same magnitude (74% and 21%, respectively).
reported. We suggest that there are probably some accidents hiddenThe certifying physicians classified death as suicide if no evi-
among the undetermined cases as well as among the suicides.dence was found to contradict the intent of the deceased to commit

Two cases, typical of the undetermined deaths withoutsuicide. This demonstrates that the physicians are still following
explicit/implicit criteria, will be presented as examples.the directives of ICD-7, which states that self-inflicted deaths are

to be assessed as suicide if it cannot be proved that the death was
unintentional. Case 2

The significantly higher blood DXP concentration among the
A man, aged 39, died at home of poisoning. According to thesuicidal cases compared with undetermined cases may indicate that

police report he was a known alcoholic, with daily drinking. Thea high concentration per se was seen as a criterion of suicide intent.
toxicological analysis showed a blood alcohol concentration ofAmong the 15 suicide cases lacking any type of criteria, three had
0.5% and a blood DXP concentration of 2.5 mg/g. The manner ofa blood DXP concentration more than ten times the upper limit of
death was classified as undetermined.the therapeuic range. In four other cases gastric content or empty

Studies have shown that there is a high prevalence of accidentalnewly prescribed tablet tins indicated that a large amount of tablets
deaths by DXP poisoning among drug addicts (14). Since therewere consumed within a short time interval. In the remaining eight
were no indications of suicide at all in this case, an accidentalcases no indication of intended overdose was found. The conclu-
death would probably have been a more valid classification thansion drawn is that suicides are probably overreported.
an uncertain suicide.When it comes to addicts it is difficult to interpret drug concen-

trations, since development of tolerance and loss of control of the
Case 3amount taken are important criteria of substance dependence (16).

These dependence syndrome behaviors might lead to accidental
A man, aged 29, died of poisoning. He had a blood alcoholfatalities, especially when DXP is the consumed drug.

concentration of 0.17% and a blood DXP concentration of 3.1A case where the DXP fatality was classified as suicide in a
mg/g. The deceased had been on analgesic medication since adrug addict is presented to illustrate the difficulty in interpreting
traffic accident in the past. According to the police report he wasthe blood DXP concentration.
found by his father and brother. A bottle of water and a package
of the prescribed analgesics were found on a table.

Case 1 The day before, the deceased had been celebrating his mother’s
birthday with his parents. The parents gave him a lift home after

A man, aged 39, died of poisoning. A blood alcohol concentra- the birthday party and according to the father the deceased was
tion of 0.05% and a blood DXP concentration of 4.5 mg/g were then moderately drunk.
found. According to hospital records he was a known alcoholic The father stated that his son was in a very happy mood when
and abuser of medical drugs, and treatment with the anti-alcoholic they left him and that he had been very positive and pleased with
agent disulfiram had been withdrawn within the last two weeks. life lately, and was planning to buy a house. He had no history of

The man died in the apartment of his wife’s grandmother. He any diseases, and had been quite healthy apart from the relatively
had gone there to use her telephone. He made some telephone slight injuries he had sustained in the traffic accident.
calls, and suddenly the grandmother heard a sound, and found him The manner of death was classified as undetermined. In this
lying on the floor, without any signs of life. On arrival of the case there were clear indications of an accident, with a young man
emergency team he was dead. who despite being on analgesic medication drank alcohol, probably

The death was classified as suicide. This could instead be an because he lacked knowledge of the life-threatening risk of com-
example of an accidental death caused by a combination of DXP bining these two drugs.
and alcohol. Since he was an abuser of medical drugs, his tolerance To be able to assess the cases presented above with a higher
of DXP was probably increased, but when the disulfiram was with- degree of certainty, more information from family, friends, or oth-
drawn and he started to drink alcohol again, the combination ers about the decedents’ personalities and their behavior would be

needed.became lethal.
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It seems as if the certifying physicians are more prone to classify would facilitate the difficult certifying process, and the set of
explicit and implicit criteria applied in this study is recommendeddeath as undetermined rather than accidental in ambiguous situa-

tions. The question is whether this is a reflection of an office policy by the authors.
to routinely classify all nonsuicidal drug deaths as undetermined
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