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Psychotropics and suicide prevention 

Implications from toxicological screening of 5281 suicides in 

Sweden 1992- 1994 
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Background Systematic clinical 

investigations of consecutive suicides have 

found psychiatric disorders in 90-95% of 

subjects (depressive disorder 30-87%). 

Aims To investigate use of 

psychotropics in men and women of 

different ages who commit suicide. 

Method Results oftoxicological 

screening in 5281 suicides in Sweden 

1992-94 were studied. 

Results Psychotropics were detected 

in 45.3% ofthe suicides. Antidepressants 

were detected in 12.4% ofthe men and 
26.2% ofthe women (7.2% and 14.2%, 

respectively, ofthose under 30 years of 

age). Neuroleptics or antiepileptics (in the 

absence of antidepressants) were 

detected in 8.3%, and anxiolyticsl 

hypnotics alone in 20.5% ofthe subjects. 

Overdose by an antidepressant was the 
probable cause ofdeath in 2.1% ofthe men 

and 7.9% ofthe women. 

Conclusions The pattern of 

psychotropics detected in toxicology was 

incongruent with the pattern of diagnoses 

found in the clinical investigations of 

suicides mentioned above. Depression 
appears to be undertreated in individuals 

committing suicide, especially in men and 

in subjects under 30 years of age. 
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The systematic clinical study of consecutive 
suicides has shown that suicide almost in- 
variably occurs in people with psychiatric 
disorders (Robins et al, 1959; Dorpat & 
Ripley, 1960; Barraclough et al, 1974; 
Beskow, 1979; Chynoweth et al, 1980; 
Rich et al, 1986; Arato et a1, 1988; Rune- 
son, 1989; kg i rd ,  1990; Cheng, 1995; 
Foster et al, 1997). Most frequent are de- 
pressive disorders (30-87%) and substance 
misuse (19-SO%), while anxiety disorders 
are seldom found in cases of suicide 
( c 5%). Schizophrenic disorders are diag- 
nosed in 2-13% of suicides. Many of these 
disorders are treatable, particularly depres- 
sion, and epidemiological data suggest that 
antidepressant medication has the potential 
to prevent suicide in depressed people 
(Isacsson et al, 1996,1997). For this report, 
we analysed toxicological findings of 
psychotropic drugs in suicides. The ques- 
tions we sought to answer were: 

(a) To what extent is the pattern of psycho- 
tropics in toxicological screening 
consistent with the pattern of diagnoses 
in systematic studies of consecutive 
suicides? 

(b) Are there any disproportions in treat- 
ment for depression based on age and, 
or gender? 

(c) How often were antidepressants and 
psychotropics used for overdose as a 
method for committing suicide? 

METHOD 

Subjects 

During 1992-1994,5406 deaths in Sweden 
(population 8.6 million) were due to certain 
(n=4056) or uncertain (n=135O) suicide 
according to Statistics Sweden (data on- 
line). Unnatural deaths are investigated by 
the Swedish National Board of Forensic 
Medicine regardless of citizenship of the 
victims. (Official Statistics Sweden provides 
data only for Swedish citizens committing 

suicide, but includes cases occurring 
abroad.) Cases of suspected suicide sub- 
jected to forensic investigation are routinely 
screened for about 200 substances at the 
Department of Forensic Chemistry. During 
1992-1994, 5281 (98%) out of all 5393 
forensically investigated suicides were sub- 
jected to such screening. These 5281 cases 
were our study sample (3895 certain and 
1386 uncertain suicides according to the 
final verdict). We decided to include the 
uncertain cases in order not to overlook 
suicides committed by means of drug 
overdoses, because the suicidal intent often 
cannot be determined in these cases. Data 
on age, gender, cause of death, suicide 
method and toxicological results were re- 
trieved from the Swedish forensic medicine 
and forensic toxicology databases (Druid et 
a1, 1996). 

Toxicological methods 

Body fluids were analysed using head space 
gas chromatography and capillary gas chro- 
matography with a nitrogen-specific detec- 
tor (Druid & Holmgren, 1997). Blood 
samples were collected from the femoral 
vein when possible. Only liver tissue was 
analysed in 302 subjects (5.7%) investi- 
gated (1992-1993). Psychotropics are 
usually detected at therapeutic concen- 
trations. However, some drugs, such as 
high-potency neuroleptics (e.g. haloperidol) 
and the antidepressants lofepramine and 
paroxetine, may escape detection at such 
concentrations. Lithium is not detected by 
routine screening. Metabolites were not 
counted in the presence of their parent 
compounds (Isacsson et 01, 1997). Detec- 
tions of antidepressants in femoral blood 
at the following concentrations were 
considered toxic: tricyclic antidepressants 
2 3.5 p o M ,  maprotiline 2 11 p o M ,  
citalopram 2 3.1 p o M ,  paroxetine 
39.1 p o M ,  fluvoxamine 3 11 pmol/l, 
mianserin 2 3.8 p o M ,  moclobemide 
211.1 p o M  (Baselt & Cravey, 1995; 
Druid & Holmgren, 1997). In the few cases 
(n=36) where antidepressants were de- 
tected only in liver, the limits for toxicity 
were assumed to be 25 times higher (Baselt 
& Cravey, 1995). A case of antidepressant 
overdose was defined as a toxic concentra- 
tion of an antidepressant and the cause of 
death being overdose, as ruled by a forensic 
pathologist, although other substances may 
have been of equal importance for the 
intoxication. 
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Drug use 

Extensive information on drug use in the 
Swedish population was used to estimate 
the number of person-years at risk (Isacsson 
et al, 1997). All prescription drugs, 
including hospital use, are purchased at  
pharmacies belonging to the National 
Corporation of Swedish Pharmacies. From 
this corporation, data on the total sales on 
prescription during 1992-1994 could be 
obtained by age and gender for all drugs 
in the technical volume unit of defined daily 
dose (DDD), which roughly approximates a 
daily dose for a particular drug. This ap- 
proximation was refined further by adiust- 
ing for the average actually prescribed 
daily dose (Isacsson et al, 1997). One per- 
son-year of use was considered equivalent 
to 365 adjusted DDDs. 

Statistics 

Chi-squared statistics were calculated for 
tables describing toxicological findings. 
When the toxicological findings were re- 
lated to drug use data, rates of risk for sold 
medications to be detected in suicides were 
calculated for each subgroup (suicides per 
person-year of use). By comparing such 
rates, risk ratios were calculated with 
95% confidence intervals. 

RESULTS 

Psychotropics were found in 2392 of the 
5281 subjects (45.3%) (Table 1). Eighteen 
per cent (n=932) were positive for several 
classes of psychotropics (497 men and 
435 women, 13% and 27%, respectively, 

Table I Detections of psrchoMpic drugs in 5281 suicides in Sweden 1992-1994, disvibuted according to age and gender 

P<0.001), therefore the findings are re- 
ported here in a hierarchical manner: sub- 
jects positive for antidepressants, because 
these may have been aimed as treatment 
of the disorder most frequently found in 
suicides, namely depression; subjects nega- 
tive for antidepressants but positive for 
neuroleptics or antiepileptics, which may 
have been aimed as treatment of schizo- 
phrenia and epilepsy (or bipolar disorder), 
which also are disorders found in suicides; 
subjects positive only for anxiolytics and/ 
or hypnotics, drugs that, taken alone, are 
usually not recognised to be an adequate 
treatment of any syndrome found in suicides. 

Antidepressants 

Antidepressants were found in 874 subjects 
(Table 1). In 315 of these, antidepressants 

Antidepressants Anxiolytia Hrpnotics Neuroleptics Antiepileptics Any psychotropic Subjects 

n % n % n % n % n % n % n 

Men 

Age range 

0-14 

15-29 

30-44 

45-59 

60-74 

75-89 

90+ 

Total men 

Women 

Age range 

0-14 

15-29 

30-44 

45-59 

60-74 

75-89 

90+ 

Total women 

Totol 874 16.5 785 14.9 1282 24.3 375 7.1 259 4.9 2392 45.3 5281 

Certain suicide only 702 18.0 488 12.5 878 22.5 256 6.6 131 3.4 1685 43.3 3895 

Overdosesexcluded 445 12.9 293 8.5 459 13.3 140 4.1 105 3.1 1071 31.1 3441 

X' 
Men v. women (d.f.= I) 153 5 1 163 50 0.7 255 

(P<O.00 1) (P<O.00 I) (P < 0.00 1) (P < 0.00 1) (NS) (P < 0.00 I) 

Age groups (d.f.=6) 69 43 68 20 37 85 

(P < 0.00 1) (P<O.W 1) (P<0.00 1) (P<O.W 1) (P<O.W 1) (P < 0.00 1) 

Wues of 2 are ukuhted for gender diffmnaz and for differexes between age p u p s  wkh the two gmden combined. 
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were the only psychotropics found. Anti- 
depressants were found together with one 
other class of psychotropics in 296 subjects 
and with two to four other classes in 263 
subjects. Antidepressants were found twice 
as often in women (26.2%) as in men 
(12.4%). In both genders the maximum 
detection rate was in the age group of 
45-59 years. 

Neuroleptics or antiepileptics in 
the absence of antidepressants 

Among the subjects negative for anti- 
depressants, there were 147 men and 103 
women positive for neuroleptics (4.0% 
and 6.5%, respectively, P<0.01) and 158 
men and 51  women positive for anti- 
epileptics (4.3% and 3.2%, respectively, 
NS). Carbamazepine, which is used also 
for bipolar disorder, was found in 129 
men and 45 women (69% and 63%, NS). 
Clonazepam was detected in 17  men and 
five women (9% and 7%, NS). The subjects 
who were positive for neuroleptics and/or 
antiepileptics were 291 men and 145 

women (7.9% and 9.1%, respectively, 
NS, in total 436, 8.3%). 

Anxiolytics and/or hypnotics 

There were 1082 subjects (20.5%) who 
were positive for anxiolytics and/or 
hypnotics but negative for antidepressants, 
neuroleptics and antiepileptics. This group 
consisted of 659 men and 423 women 
(17.8% and 26.6%, respectively, P ~ 0 . 0 0 1 ) .  

Antidepressants in suicides in 
relation to their use in the general 
population 

Men were more often positive for anti- 
depressants than women when related to 
the use of antidepressants in the Swedish 
population (308 v. 133 per 100 000 
person-years, Table 2). Likewise, men and 
women (combined) under the age of 30 
years were more often positive than those 
over 30 years of age when related to the 
population use. 

W e  2 Detections of antidepressants (subjects) related to use of antidepressants in the popuhtion (person- 

Subjects Person-years Rates of risk Risk ratios' 95% confidence 

positive intervals 

Men 

Age range 
15-29 

30-44 

45-59 

60-74 

75+ 

Total men 

Women 

Age range 
15-29 26 14 984 174 1.3 0.9-1.9 

30-44 84 62 721 134 1 .O 0.8-1.3 

45-59 146 96 719 I51 1.1 0.9-1.4 

60-74 103 82 506 126 0.9 0.8-1.2 

75+ 57 55 809 102 0.8 0.6-1 .O 

Total women 416 312 289 133 I 3 

Total 874 461 226 189 

I. Noccthurbkrrtioainm&~gag~oupourrdrtcdtotheriskfortotllmanadr*kntiooinfem&rgegrouptrre 
related to tk risk for total women. 
2. Risk neb in thc combinedgroup of IS-29-year-dd men and mxnenv. all older man and women was 1.4 (95%CI=l.l- 
1.8). 
3. Risk ntk in men v. women (3081133) was 2.3 (95% Cl=2.0-2.6). 

Fatal overdoses 

A drug overdose was the cause of death for 
1840 subjects (35%). Because more than 
half of the subjects who died due to drug 
overdoses were uncertain suicides 
(n=941), certain and uncertain cases are 
presented separately in Table 3. Overdose 
was 2.5 times more often the cause of death 
in women than in men, but only in the cer- 
tain suicides. An antidepressant overdose 
was the cause of death in 3.8% 
(2.8+1.0%) of the total sample, more fre- 
quently in women. Uncertain suicide by 
overdose was more common in those who 
were middle aged. 

DISCUSSION 

Validity 

In this nationwide toxicological analysis of 
almost all suicides during three years in 
Sweden, we studied psychotropic medica- 
tions detected in post-mortem blood. Toxi- 
cology data, although of high quality, do 
not give the full picture concerning which 
drugs the subjects have (or have not) taken 
at the time of death, but we consider them 
to be the best available estimate. 

The inclusion of 1350 uncertain sui- 
cides probably means that about 500- 
600 subjects in our sample were not sui- 
cides but accidents and a few homicides. 
Conversely, if the uncertain cases were ex- 
cluded, approximately 800-900 true sui- 
cides, mostly by overdoses of prescribed 
medications, would have been lost. The 
sample will probably be less distorted by 
inclusion than exclusion of the uncertain 
cases, particularly as our interest is fo- 
cused on medication. Some data are 
further presented for certain and uncertain 
cases separately. 

The data concerning sales on prescrip- 
tion of antidepressants cover all prescrip- 
tions in out-patient as well as hospital 
use in Sweden during the same period of 
time. Also, without knowledge of the indi- 
cations for the prescriptions, these data 
provide a good estimate of the maximal 
number of person-years of depression 
treated. 

Psychotropics in toxicology 

Women were more likely than men (62% v. 
38%) to be detected with any kind of psy- 
chotropic medication in toxicology (Table 
1) except antiepileptics. Subjects under 30 
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Certain suicides (E950) Uncertain suicides (E980) Subjects 

All Ant idepnssams All Antidepressants 

n % n % n % n % (n) 

Men 

Age group 
0-14 

15-29 

3 0 4 4  

45-59 

60-74 

75-89 

90+ 

Tatal men 

Women 

Age g-P 
0-14 

1 5-29 

3 0 4 4  
45-59 

60-74 

75-89 

90+ 

Total women 

Totol 

X' 
Men v. women (d.f.=l) 237 98 0.6 9 

(P < 0.00 1) (P < 0.00 1) (NS) (P < 0.0 I) 

Age groups combined gender (d.f.=6) I2 16 122 6 

(NS) (P < 0.05) (P < 0.00 1) (NS) 

I. A d d W  29 subjects had t . k  concenvltions of amideprezunu but dkd because of means other than overdore. 

years of age were less likely than the older 
subjects to be positive for psychotropic 
drugs. These gender and age differences 
might reflect varying morbidity as well as 
varying actual access to adequate health- 
care, compliance, etc. Psychotropics were 
not found at  all in 54.7% of the subjects. 
In a toxicological study of 1635 suicides 
in New York City in 1990-1992, psycho- 
tropics were found in only 16.4% of the 
victims (Manuk et al, 1995). Women were 
2.8 times more likely than men to be posi- 
tive for a psychotropic drug (cf. 1.8 in our 
study), with no age differences. These inter- 
national differences may reflect varying ac- 
cess to healthcare, demographic differences 
in the suicidal population, differences in ef- 
ficacy of toxicological screening and other 
factors. 

Anxiolytics andlor hypnotics 

Anxiolytics were found in 14.9% and hyp- 
notics in 35.8% of cases. Similarly, in an 
investigation of 1348 suicides in Finland 
1987-1988, benzodiazepines were found 
in 18.7% of the men and 37.7% of the 
women (Ohberg et al, 1996). Symptoms 
of anxiety and insomnia are common in 
people with psychiatric disorders. Anxiety 
or sleep disorders as principal diagnoses 
are, however, rarely found in clinical stu- 
dies of suicides. The rates of detections 
are not remarkably high, but it is remark- 
able that in 20% of all cases these drugs 
were the only psychotropics detected 
(108215281). This may be explained partly 
by misuse of these drugs, particularly of 
benzodiazepines. Two findings support 

this. In men, the detections of anxiolytics 
showed a maximum in the age group 30- 
44 years, and hypnotics were almost as fre- 
quently detected in younger and in older 
men. This is in contrast with the general 
use of benzodiazepines in Sweden, where 
use increases with age (two-thirds of the 
use in those over 60 years) (Bergman & 
Myrhed, 1993). 

Neuroleptics 
The detections of neuroleptics (7.1%) ap- 
pears to be in the same order of magnitude 
as the diagnoses of non-affective psychoses 
found in suicides (2-13%). These data thus 
provide no evidence suggesting that male or 
female suicides of any age with psychotic dis- 
orders were undertreated with neuroleptics, 
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although this still may be the case 
(ecological fallacy). Therapeutic failure or 
untreated comorbid depressions might have 
been the therapeutic problems in psychotic 
patients committing suicide. Also, in New 
York City neuroleptics were found more 
seldom than antidepressants, whereas in 
Finland neuroleptics were found slightly 
more often than antidepressants in men as 
well as in women (Manuk et al, 1995; 
Ohberg et al, 1996). 

Antiepileptics 

Antiepileptics (see Table 1) were the only 
class of psychotropic drug without signifi- 
cant gender differences in the number of 
detections. They were also the kind of 
psychotropic drug least often detected 
(4.9%). Although seizure disorder may be 
a risk factor for suicide, as reported in 
two investigations of consecutive suicide 
(Barraclough et al, 1974; Chynoweth et 
al, 1980), it is not clear to what extent it 
is the epilepsy as such or comorbid disor- 
ders that carry the risk for suicide (Barra- 
clough, 1987). Many of the subjects 
positive for antiepileptics may have had co- 
morbid epilepsy and alcoholism and some 
may have been prescribed carbamazepine 
for bipolar illness. These alternatives can- 
not be distinguished within the limits of this 
study. 

Antidepressants 

The gender difference was most pro- 
nounced for antidepressants, which were 
detected twice as often in women (26.2 v. 
12.4%). In Finland, antidepressants were 
found in 19.0% of the women and 4.8% 
of the men (Ohberg et al, 1996). In an in- 
vestigation of 251 suicides in Mobile 
County, Alabama, in 1990-1995 it was 
found that 34% of the women and 10% 
of the men were positive for antidepressants 
(Rich & Isacsson, 1997). The gender differ- 
ence might simply reflect that antidepres- 
sants are more often prescribed to women 
than to men (Table 2), possibly because de- 
pression may be twice as common in 
women (Hagnell et al, 1993). Among sui- 
cides, however, women are only 15-25% 
more likely to be depressed (Robins et al, 
1959; Barraclough et al, 1974; Arato et 
al, 1988; Rich et al, 1988; Asg5rd, 1990). 
Hence, the twice as high probability for 
female suicides to be positive for antide- 
pressants indicates that depressed suicidal 
women are more likely to seek medical help 
or are more likely to be correctly diagnosed 

and treated or to comply with antidepres- 
sant medications. This is consistent with 
the finding from the San Diego Study that 
10% of the men and 17% of the women 
(NS) with a research diagnosis of major de- 
pression were positive for antidepressants 
(Isacsson et al, 1994). This supports the hy- 
pothesis that failure to recognise depression 
in men may be one factor behind men's 
higher suicide rates, despite lower rates of 
depression (Rum et al, 1995). Detections 
of antidepressants were more rare in the 
age group 15-29 years (males 7%, females 
14%). In this age group, depressions have 
been found in 31-41% of suicides (Rich 
et al, 1986; Runeson, 1989). Although this 
was slightly lower than among older s u b  
jects, the proportion of cases positive for 
antidepressants in this study was even 
lower. Prescription data (person-years in 
Table 2) suggest that the less frequent de- 
tection of antidepressants in the 15-29 year 
olds, as well as in men in general, depends 
on the lower prescription rates. When using 
prescription rate as a denominator, the 
suicide subjects of these subgroups were 
actually more likely to have taken 
antidepressants (risk in Table 2). Interpret- 
ing the toxicological finding as depending 
on lower compliance in these subgroups is 
therefore not warranted. Undemeatment 
thus seems to be the main problem with re- 
gard to suicide among depressed indivi- 
duals of all categories, but it appears to be 
most pronounced in men and in individuals 
under the age of 30 years. 

Suicides negative for 
antidepressants 

Because we have previously concluded that 
antidepressants are the key issue in the pre- 
vention of suicide (Isacsson et al, 1997), it 
was of particular interest to analyse the 
subjects that were negative for antidepres- 
sants in toxicology. One category of these 
consisted of the 436 (8.3%) subjects who 
may have been adequately treated patients 
with psychotic or epileptic disorders. It is 
doubtful, though, if treatment with anti- 
epileptics only may be considered adequate 
in suicidal patients, and to some extent this 
doubt may be valid also for treatment with 
neuroleptics only. 

A second category consisted of the 
1082 (20.5%) subjects positive only for 
anxiolytics or hypnotics. In the absence of 
specific treatment, various sedatives cannot 
be considered as adequate treatment of any 
disorder regularly found in suicides. The 

majority of these subjects were probably 
depressed patients receiving only sympto- 
matic treatment for their depressive anxiety 
or depressive insomnia but no specific treat- 
ment for their depressive disorder (Isacsson 
et al, 1992). 

A third category consisted of the 2889 
(54.7%) subjects who lacked any psycho- 
tropic medication. These individuals might 
not have consulted a physician at all, did 
not mention their psychiatric problems to 
the physicians, were not prescribed 
psychotropics or did not comply with the 
prescriptions received. 

Thus, in rounded numbers, it appears 
that maximally 20% of the suicides were 
treated with antidepressants, 10% might 
have been adequately treated for schizo- 
phrenia or epilepsy, 20% were only treated 
for anxiety or insomnia and at least 50% 
were not treated at  all with medication. A 
few of the latter may have been treated with 
lithium or electroconvulsive therapy (ECT). 

This pattern of psychotropics in the 
toxicology of suicides is in disagreement 
with the pattern of diagnoses found in clin- 
ical suicide studies. In the latter studies, the 
dominant diagnostic category was depres- 
sion (30-87%). Schizophrenic disorders 
were found in 2-13% of the suicides, 
anxiety disorders in less than 5 %  and the 
absence of a psychiatric disorder in less 
than 10%. The pattern found is consistent 
with that from a study of drugs prescribed 
for patients later committing suicide 
(Isacsson et a1, 1992) and with that from 
a study of drugs used for suicide attempts 
(Isacsson et al, 1995). 

Overdoses with psychotropics 

Women were more likely to commit suicide 
by means of overdose of medication (Table 
3) than men. Among the uncertain suicides, 
however, gender differences were found 
only for antidepressant overdoses. These 
uncertain cases may include a minority con- 
sisting of accidental overdoses, probably 
occurring mostly among substance mis- 
users. To  outweigh the age and gender dis- 
mbution of the certain suicides, the 
uncertain cases must have been men in the 
age range 30-59 years. 

Antidepressant overdoses were un- 
common methods for suicide (men 2.1%, 
women 7.9%). This is consistent with data 
from England, Ireland, Finland and the 
USA (Kelleher et al, 1992; Isacsson et al, 
1994; Manuk et al, 1995; Ohberg et al, 
1996). As reported previously, only a few 
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of these were pure antidepressant overdoses 
(Isacsson et a1, 1997). Among all subjects 
who were positive for antidepressants, 
17% of the men (771458) and 30% of the 
women (1261416) had taken antidepressant 
overdoses (Tables 1 and 3). Although some 
of these subjects may have taken overdoses 
of antidepressants prescribed for others, the 
majority probably represent therapeutic 
failures due to therapy refractoriness or 
noncompliance. The risk that antidepres- 
sants may be taken in overdose constitutes 
an argument for prescribing new anti- 
depressants of lower toxicity, such as the 
selective serotonin re-uptake inhibitors 
(SSRIs). There are data suggesting that 
some of the new antidepressants may have 
increased risk for therapeutic failure and 
suicide Uick et al, 1995; Isacsson et al, 
1997). The preferential use of SSRIs is, 
however, also supported by evidence that 
their greater tolerability has allowed a 
wider use of antidepressants more congru- 
ent with the prevalence of depression and 
with dosages and durations more in accor- 
dance with recommendations (Isacsson et 
al, 1999). This wider use has been 
paralleled by a decreased suicide rate in 
Sweden (Isacsson et al, 1997). 

The risk that prescribed psychotropics 
may be used for fatal overdose should not 
prevent prescribing for cases of adequate 
indication but should prompt careful rnon- 
itoring of the patient. It is the disease that 
makes the patient suicidal, not the medi- 
cation. If suicidal patients have no drugs 
to overdose, other and usually more lethal 
methods for committing suicide are always 
abundant. Highly suicidal patients should 
be referred to psychiamc hospitals for 
supervision and often ECT. 

ACKNOWLEDGEMENT 

We thank Professor Charles L. Rich, chairman of the 
Department of -hi*, University of South 
Alabama. for help with the manuscript and for invit- 
ing Dr lsacsson as a Visiting Professor for one year, 
during which time this report was made. 

REFERENCES 

Ant& M.. Damatar. E.. Rihmr. I.. a a1 (1988) 
fktmspective psychiatric assessment of 200 suicides in 
Mapest. Acta Rychiotrica kandinovico. 77,454-456. 

U (1990) A psychiatric study of suicide among 
urban M i s h  women. kto Rychiavico Scondinovico. 
82, I IS- 124. 

-. R H. (1907) The suicide rate in epilepsy. 
kto Rydrcotrico hd-. 76,339-345. 

WAN ISACSSON. PhD, Department of Clinical Neuroxience and Family Medicine. Division of Psychiatry, 
Kardinska Insthte. Huddinge University Hospital, Huddinge. W e n ;  PER HOLMCREN. BSc, Department of 
Forensic Chemistry. National Board of Forensic Medicine. Linkiiping. Sweden; HENRlK DRUID. PhD. Division of 
Forensic Medicine. Faculty of Health !Sciences. University of Linkopng. Sweden; ULF BERGMAN. PhD. 
Department of Medical Laboratory Sciences and Technology, Division of Clinical Pharmacology, and WHO 
Cdlaborating Centre on Drug Utilization Research and Clinical Pharmacological Services. Kardinska Institute. 
Huddinge University Hospital. Huddinge. Sweden 

Correspondence: Garan Isacsson. Huddinge University Hospital. M59.S-14186 Huddinge. Sweden.Tel: 
+46-8-585 85764; Fax: +46-8-585 866 30; e-mail Goran.lsacsson@cnsf.ki.se 

(First received I I May 1998, final revision 30 October 1998, accepted 6 November 1998) 

- . km&, J.. Nalsm, B., r d (1974) A hundred 
cases of suicide: clinical aspects. Bn'tish w d  o f  
Psychiatq 115.355-373. 

Bas&, R. C. & Cnvoy, R. H. (19%) DispoYtion of T i  
Orugs and Chemicak in Man (4th edn). Foster City: 
Chemical Tmicdogical Institute. 

~u&Mydd,H.(lm) & l u o d i n e  
use in Sweden. Lancet. 342.373-374. 

Beskew, J. (1979) Suicide and mental disorder in 
Swediih men 1970-71. Actn Rychiatrica Sadhwka. 
(supp4.277). 1 - 138. 

AT. A. (19%) Mental illness and suicide. 
Arch& of General Psychtry Sl. 594-603. 

awo-eh r.,- J. I. J. (IW0) 
Suicide in hisbane: a retrospective psychosocii study. 
Australion and New Zwhnd W d  of Psychmtr)c 14. 
37-45. 

D0rpat.T. L & N p l q ,  H. 5. (1940) A study of suicide 
in the Seattle area. Comprehensive Rychiatq 1.349-359. 

~uid. n. ~ d -  R R (IM) 
Computer-assisted systems for forensic pathology and 
forensic toxicology. joimd of Fawic Sciences. 41. 
830-836. 

- & - (1997) A ampilation of fatal and control 
concentrations of drugs in postmartem femoral bbod. 

of Forrmic Sciences. 42,7947. 

F0dr.T.. Gilbrpk, K. & Mccw.nd. R. (1997) 
Mental disorders and suicide in Northern Ireland British 

of Rydrcotq 110,447-452. 

H. I"W.~~Z~~~~L. . - .L .~OI ( I~)  
F'revalence of mental diers, personality traits and 
mental complaints in the Lundby Study. Scandirovion 
journal of Sacd Medicine Supplement. (sud. 50). 1-76. 

U b .  -G. -.U (Itn) Low 
level of antidepressant prescription br people who later 
commit suicide: I5 y e ~  of experience from a 
population-based drug database in Sweden. Acta 
Psychiavica Sumdinovico. IS. 444-448. 

-,Bqnmn.U&Rkh.C.L(IW) 
Antdepressants, depression. and suicide. an andyvs of 
the San Diego Study. mnal of e i v e  Dsaders, 32. 
277-286. 

- .Wuramug D. & Bqnmn. U (19%) Self- 
poisonings with antidepressants and other 
psychotropics in an urban area of Sweden. Annds of 
Clinical Psychiatry. 7.113- 118. 

- , brgmmn. U & Rkh. C. L. (1996) Epidemldogical 
data suggest antidepressants reduce suicide risk among 
depressives.Jaumd of AfPctive Lhadem. 41 14. 

- . Hdmgrm, R. Druid. H. .c d (1997) The 
utilization of antidepressants - a key issue in the 
prevention of suicide. An an- of 5.281 suicides in 
Sweden 1992-94. Acta Psychmtrica kambmka. W. 
94- 100. 

- . BoWth~, G.. k h d b ~ ~ ~ .  5.. r d (1999) SSRls 
have broadened the utilisation of antidepressants in 
accordance with remmendations. Findings from a 
Swediih prescription database.- of m i v e  
Dsodea, in press. 

https://doi.org/10.1192/bjp.174.3.259 Published online by Cambridge University Press

https://doi.org/10.1192/bjp.174.3.259


C S Y C H O T R O C I C S  A N D  S U I C I D E  C R P V E N T I O N  

W.S.S.,Dun,A.D.&Jk14H.(lm) 
Antidepressants and sur~de. &itish Med~col m o l .  310, 
215-218. 

~ , W J . . D J I . M . & l ( d W w , M . J . A . ( I ~ )  
The influence of antidepressants in oYerdose on the 
increased suicide rate in Ireland between 1971 and 1988. 
Bntish jwmal of Psychiotry. 161,625428. 

)3vluk,r.M..lMffr.K..L.on. A.C.,ua1(19K) 
Use of prescriwon psychotropic drugs among suicide 
victims in New York City Amermn )ourno1 of Psychratq 
152. 152& 1522. 

ohkrl. A..-. L. -, L. - 01 (1996) 
Alcohol and drugs in suicides. Brittsh joumol of Psychiotry. 
16% 75-80. 

k h ,  C. L,bmg, D. & Forrkr, R C. (1986) The San 
Diego suicide study: I. Young vs d d  subjects. Archirer; of 
Geneml Psychiotr$43,577-582. 

- , I w o . m . ~ L . ~ , R C . . u a l ( I ) U ) S o m e  
differences between men and m e n  who commit 
suicide. American jaurnal of Psychiatq 145.718-722. 

- & hul.on,G. (1997) Suicide and antidepressants 
in South Alabama: evidence for improved treatment of 
depression.]ournd of *tie Diswden. 45. 135- 142. 

Robim, C. I. Murphy, G. E.,WilUm, R. H.. u a1 
(1959) Some clinical considerations in the prevention of 
suicide based on a study of 134 successful suicides. 
Americon N m o l  of PuMic Health. 49. 888-699. 

R u m ,  8. (1989) Mental disorder in youth suicide 
Aao Psychiatric0 Scondinonco, 79, 49W97. 

Rutz.W. *on Knorring, L., Plhbn.  H., u a1 (19)s) 
An educational project on depression and its 
consequences: is the frequency of major depression 
among Swedish men underrated, resulting in high 
suicidality? Primary Core Psychiatry. 1. 59-63. 

https://doi.org/10.1192/bjp.174.3.259 Published online by Cambridge University Press

https://doi.org/10.1192/bjp.174.3.259



