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Abstract
Suicide seems to be increasing in young people in
various countries and causes the greatest loss of
years of life under the age of 65 in the Swedish
population. Data from a national survey of 50465
conscripts in Sweden were used in a prospective
follow up study to assess personality and behavioural
predictors of suicide in young men. Altogether 247
completed suicides occurred in the cohort during 13
years' follow up. Baseline data on social conditions,
psychological assessments, and psychiatric diag-
noses of the conscripts were entered into a Cox
regression model with suicide as the outcome vari-
able. Several early indicators ofantisocial personality
(poor emotional control, contact with a child welfare
authority or the police, and lack of friends) were
strongly predictive of suicide. None of the few
conscripts who had a diagnosis of schizophrenia or
affective psychosis committed suicide. A diagnosis
of neurosis was associated with a twofold increase in
the suicide rate and personality disorder with a
threefold increase.

Although the risk of suicide is difficult to assess in
an unselected population owing to the low base rate
of suicide, the predictors identified in the study may
help to identify those at high risk in units where
people with deviant behaviour and personality
disorders cluster.

Introduction
In terms of potential years of life lost from the ages of

1 to 65 suicides account for most lost years in the
Swedish population.' Although suicide rates are still
highest in people of middle age and older, cohort
studies in different countries have consistently shown
an increased rate in younger age groups.7- These
findings prompted us to investigate the factors under-
lying suicide, particularly in young adults, and we
performed a retrospective study to determine social
and personality predictors of suicide among young
Swedish men. The study was made possible by access
to personal data collected for all Swedish men who
were conscripted during 1969-70.
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Subjects and methods
CONSCRIPTION SURVEY

During 1969-70, 50465 men aged 18-20 were con-
scripted for compulsory military training. They repre-
sented all Swedish men born in 1949-51, except for a
proportion (2-3%) who had been exempted, mainly
because of a severe handicap or a congenital disorder.
All of the men completed a questionnaire about
their relationships with their parents and friends,
upbringing, school and work conditions, and use of
alcohol and narcotics. Subsequently they were given a
test of intellectual ability that measured verbal, logic
inductive, and technical ability. Each man had a
structured interview with a trained psychologist, who
then assessed him for a series of variables on the basis of
data from the questionnaire and the interview. The
variables were assessed on a Stanine scale (a scale
of 1-9 with a normal (Gaussian) distribution), and the
assessments were performed by a few trained psycho-
logists, whose ratings were regularly checked for inter-
rater reliability to maintain the quality of the selection

procedure. Details of the procedure as well as results of
studies of its validity comparing the assessments with
other sources, have been reported by Otto." Whenever
a psychiatric disorder was reported by the conscript or
suspected he was referred to a psychiatrist, and any
diagnosis was coded according to the Swedish version
of the International Classification of Diseases (eighth
revision).

This procedure was done primarily to place men
within the military training scheme; the data collected
in 1969-70 were kept for research and were made
available by permission of the research ethics com-
mittee of the Karolinska Institute and the Swedish
Data Inspection Board.

FOLLOW UP

We used the national register of deaths by cause to
identify deaths in the cohort up to and including 1983.
The data obtained during conscription were retrieved
for all conscripted men who died during this period.
The causes of death for all people domiciled in Sweden
are coded and recorded at Statistics Sweden from
information on their death certificates. Only those men
who had emigrated were lost to follow up, which was a
negligible number in our age group. The rate of
necropsy in our cohort was 84%; altogether 83% of
necropsies were forensic necropsies.

SELECTION OF VARIABLES AND STATISTICAL ANALYSIS

From the responses to the questionnaire we selected
variables that reflected home conditions, behaviour,
and use of alcohol and narcotics (see table I). From
the psychological assessments we chose to study
intellectual ability, mental function, and emotional
control. Mental function is a summary assessment
of attachment, social maturity, endurance, decision
making, and leadership ability. Similarly, emotional
control shows stability, emotional maturity, and toler-
ance to stress and frustration. Crude suicide rates were
computed for different levels of exposure to these
variables and for the different psychiatric diagnoses at
the time of conscription.

Statistical analysis was designed to elucidate the
impact of personality and deviant behaviour on the risk
of suicide. The outcome death from suicide included
the categories suicide (E950-959) and undetermined
(E980-989) as in the International Classification of
Diseases to minimise the effects of differences in the
classification.
We assessed the association between suicide and

the set of baseline characteristics described above,
including the psychiatric diagnoses, with the Cox
proportional hazards regression model.9 Time to
death from suicide was the dependent variable. We
tested the association between suicide and each of 12
variables selected from those described above (uni-
variate analysis) and then entered the variables in a
stepwise forward analysis (multivariate model), thus
obtaining estimates of relative risk and confidence
intervals, controlling for other variables in the model.

Results
Among 683 deaths from all causes 247 completed

suicides (195 definite suicides, 52 undetermined
deaths) occurred in the cohort during the follow up,
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TABLE I-Number of suicides,
1000 conscripts by category of
social conditions. (For each zari-
able, except when stated other-
wise, p<0001*)

Suicide
Variable rate

Home conditions
Subject grown up with:
Both parents 4-3
Mother 9-0
Father 10-3
Other caretaker 14-9

Father used alcoholt:
Never 4-4
Rarely 3 6
Sometimes 6 1
Often 11-7

Behaviour
Misconduct in school:
Never 3 8
Once 6 2
Several times 13-7

Subject ran away from home:
Never 4 5
Once 8-9
Several times 23 5

Contact with police or child welfare
authority:
None 3-4
Once 6-9
Several times 18-3

Charged with drunkenness:
Never 4-0
Once 9-0
Several times 28- 1

No of friends:
Three or more 4 5
Two 8-6
One 9.4
None 19 2
Use of alcohol and narcotics

Present intake of spirits:
Never or rarely 4-3
Once or twice a month 4- 5
Onceaweek 7 5
Several times a week 23-8

Present intake of wine and beert:
Never or rarely 4-5
Once or twice a month 4-4
Once a week 4-8
Several times a week 6-7

Use of narcotics:
Never 4 2
Ever 8-8

No of times narcotics used§:
1-4 5 4
5-10 6-6
11-50 4-3
>50 23- 3

Use of intravenous narcotics||:
Never 6-1
Once 14-9
Several times 29-9

*Based on Z2 test for trend
(ordinary x2 test used for parental
care variable).
tp=0 007. tp=0-026. fp=0175.
p=0-019.

giving a rate of 4-9 suicides per 1000 conscripts. Table I
shows the suicide rates by category of response to
questions about social risk factors. Most of the vari-
ables we had selected were strongly related to the
suicide rate. Some, however, were not significant,
possibly owing to the few subjects with high levels of
exposure to each variable. When the suicide rate was
analysed in terms of the psychological assessments it
was significantly higher in men with low intellectual
capacity (p <0 001), low emotional control (p<0001),
and low social maturity (p<O0OO 1).

Table II shows the suicide rates among conscripts
who had been assessed by a psychiatrist. Few con-
scripts had a diagnosis of schizophrenia or affective
disorder, and none of them committed suicide.
Neurotic and personality disorders were significantly
associated with high suicide rates. The suicude rate
was highest among men with personality disorders.

TABLE II-Suicides among conscripts with psychiatric illness

No of No of
Diagnosis conscripts suicides, 000 p Value*

Schizophrenic psychosis (ICD 295) 1 5 0 NS
Affective disorder (ICD 296) 14 0 NS
Neurotic disorder (ICD 300) 2584 10-9 <0 001
Personality disorder (lCD 301- 1366 15-6 <0-001

ICD International Classification of Diseases.
*Based on X' test of difference in suicide rate from that for rest of cohort or
on test based on Poisson distribution (for small numbers of conscripts).

Table III shows the association of the baseline
characteristics with suicide in the Cox model. Poor
emotional control was the variable most predictive of
suicide; contact with police or a child welfare authority,
lack of friends, and misconduct in school were also
highly predictive. Social immaturity and a diagnosis of
psychiatric disease, which were associated with suicide
in the univariate analysis, were excluded in the multi-
variate model as their predictive power overlapped
with other variables in the model.

Discussion
We believe that our study is unique in that it

comprises data from questionnaires and interviews on
a large cohort of young men in the general population
and virtually complete data on mortality during 13
years' follow up. The data were, however, collected for
military purposes, not for the purposes of this study,
and were not validated against other sources or during
follow up. The quality of the data recorded at conscrip-
tion is thus of concern. Otto assessed military suit-
ability, diagnoses when conscripts were listed as being
ill, and men exempted in relation to baseline data
collected at conscription and concluded that diagnoses
of psychiatric disease, intellectual capacity, mental
function, and emotional stability determined perfor-
mance during military service.6 Thus the psychological

TABLE IIi-Association between baseline characteristics and suicide byr univariate Cox analysis and step up
multivariate analysis. Relative risk computed for each unit increase in level of exposure compared with
previous level

Instantaneous relative
Univariate p Value in risk (950%0

Baseline characteristic (No of levels of exposure) p value final model confidence interval)

Poor emotional control (1-5 ) <0-001 <0-001 1-41 (1-22 to 1-64)
Contact with police or child welfare authority (1-3) <0-001 <0-001 1-45 (1-17 to 1-81)
Noof personal friends(1-4) <0-001 <0-001 1-32(1-15to1-51)
Misconduct in school (1-3) <0-001 0-001 1-41 (1-14 to 1-71)
Fatherheavydrinker(1-4) <0-001 0-023 1-20(1-03 to 1-41)
Broken home (1-4) <0-001 0-036 1-24(1-02to 1-50)
Low intellectual capacity <0-001 0-058 1-06(1 00 to 1-14:
Social immaturity <0-001 0-570
Run away from home <0-001 0-470
Heavy drinker <0-001 0-774
Narcotics abuse 0- 143 0-579
I'sychiatric illness <0-001 0 399

tests served the purpose of selection for military
service. Benson and Holmberg validated externally the
conscripts' responses to questions about use of alcohol
and narcotics and found that most items had been
correctly classified in 80-90% of cases.1' Data collected
at conscription that were used by Angst and Clayton"
were validated in a separate report and were consistent
with data collected by other methods.' The data
collected at conscription thus seem to be valid for the
purposes of our study. Misclassification of the level of
exposure to each variable would in general tend to
reduce the risk ratio of the outcome in question; more
accurate measurements would only strengthen the
findings.
Few studies have assessed risk factors for completed

suicide among young people. Angst and Clayton
followed up a group of conscripts and, on the basis of
15 completed suicides, concluded that depression
combined with high scores for aggression increased the
risk.22In the San Diego suicide study substance abuse
was a risk factor among people under 30, especially
those in the later stages of their addiction.' Shafili et al
retrospectively investigated personality characteristics
among people who completed suicide at 12-19 years of
age and found a high proportion of antisocial behaviour
and personality disturbances in this group compared
with a control group.` Otto prospectively followed
up children and adolescents who had attempted
suicide and reported that disorders of adjustment and
emotional instability were conducive to completed
suicide. 'h
The results of these studies agree with our findings

that poor emotional control and early deviant be-
haviour predict suicide. Besides as a component of
inhibited personality in one study,'" we have not found
any other report of the predictive value of a lack of
friends in completed suicide. This characteristic
was as predictive as misconduct in school and social
immaturity, which shows that a restricted social
network may be important. Diagnosis of psychiatric
disease was not predictive in the multivariate model,
although a personality disorder was related to suicide
in the univariate analysis. Paffenbarger and Asnes
found that emotional instability and lack of sociability
were risk factors for suicide in a study of the case
records of 40 000 former college students in America;
early loss or absence of their father was also predictive
for men but not women.': In our study men who had
grown up with only one parent had an increased suicide
rate, but the rate was virtually the same whether the
parent was the father or the mother (table I). This may
reflect historical differences in family life: most of the
cases studied by Paffenbarger and Asnes were from the
period 1930-40, and practices of bringing up children
and divorce rates have changed subsequently in
Sweden and America.

Recently Hendin and Hawton reviewed suicide
risks.' '9 Psychiatric illness (depression, schizo-
phrenia, and alcoholism), genetic factors, biochemical
markers, and sociodemographic characteristics have
consistently been reported to be associated with
suicide. Most studies, however, have been of patients
with psychiatric illness or have focused on socio-
demographic factors of a general nature, such as being
male and widowed.'6 Hendin emphasised the need
to elucidate psychological and social characteristics
further and to integrate them with psychobiological
markers. For example, a low concentration of 5-
hydroxyindoleacetic acid in cerebrospinal fluid, which
is a biochemical marker for suicide, has been associated
with hostile and aggressive behaviour, expressed anger,
fearlessness, and social dominance. Our findings on
early deviant behaviour and a lack of friends point to
the need for further research into antisocial personality
traits conducive to suicide.
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Although the suicide rate was high among men who
had reported using narcotics more than 50 times, this
variable was not a significant predictor in the Cox
analysis, probably because few conscripts reported
such heavy use. Yet the highest suicide rate (30/1000)
was found among men who reported intravenous drug
use. Similarly, alcohol use was associated with a high
risk of suicide only among heavy drinkers-that is,
those who drank spirits several times a week (table I).

In several recent articles the possibility of predicting
suicide in patients with psychiatric illness has been
discussed.2224 Pokorny concluded from a prospective
study of 4800 such patients that the low sensitivity and
specificity of risk factors and the low base rate of
suicide made it impossible to predict suicide in
individual cases.22 Motto et al took a more optimistic
view and developed a clinical instrument to estimate
the risk of suicide based on a follow up of 2753 patients
with psychiatric disease, although they pointed out its
limitations.23 Prediction of suicide in individual cases is
even less feasible in an unselected population of
conscripts as the base rate of suicide is much lower than
that among patients with psychiatric illness.2423 Thus
our findings cannot be used to create an instrument to
screen men at conscription.

Preventing suicide in individual cases is most effec-
tive in settings in which the associated risk factors are
frequent. Thus people at risk tend to be seen by the
social services, in treatment programmes for substance
abuse, and in delinquency units. Knowledge of the
predictors of suicide within these units may facilitate
identification of those at risk and intervention. Future
research should focus on markers of antisocial traits
conducive to suicide in young men.

The study was supported by a grant from the Swedish
Medical Research Council, No B88-27X-08322-01. We ack-
nowledge the help of Per Nasman with the computer pro-
gramming.
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Fluconazole in the treatment of
candidal prosthetic valve
endocarditis

Barbara J Isalska, T N Stanbridge

We report the first use of fluconazole in the treatment
of prosthetic valve endocarditis due to Candida
parapsilosis.

Case report
A 37 year old woman presented with a six week

history of anorexia with nausea, weight loss, fever,
sweats, and rigors. Sixteen weeks earlier, because of
failure of a xenograft inserted eight years previously,
she had undergone mitral valve re-replacement with a
Starr-Edwards valve. Culture of the excised valve
yielded a growth of Staphylococcus albus, which was
considered to be a contaminant, from fluid medium
only. Convalescence was complicated by a serous
discharge from the wound in the groin through which
cardiac bypass had been established. The exudate was
not cultured.
On examination she was feverish (38-5°C) and

sweating but not in cardiac failure. There were
no other features of endocarditis. Haemoglobin
concentration was 114 g/l, white cell count 6 7x 1I0/l,

and erythrocyte sedimentation rate 35 mm in the first
hour. Serum creatinine and liver function values were
normal and repeated echocardiograms were non-
contributory. Five separate blood cultures yielded
C parapsilosis. Further surgery was judged to be
unacceptably hazardous and she was treated with a
total of 2 05 g amphotericin B. Six blood cultures over
the next two months grew no pathogens.

Six months later the patient was readmitted with a
four day history of myalgia, headache, and fever
and had developed a mitral regurgitant murmur.
C parapsilosis was isolated from five of six blood
cultures. Treatment with flucytosine and amphotericin
B was begun but replacement of the infected valve
was again considered to be unacceptably hazardous.
Investigations failed to identify any other focus of
fungal infection, and because of deteriorating renal
function alternative antifungal treatment was sought.

Oral treatment with 200 mg fluconazole daily was
instituted and the prothrombin time closely monitored
because of concomitant treatment with nicoumalone.
Five days later, however, she suffered an intracranial
haemorrhage (prothrombin time 170 s; control 15 s). A
computed tomogram showed a 4 cm space occupying
lesion with a density of blood in the upper left parietal
region, and histological examination and culture of the
surgically evacuated clot failed to detect the presence
of fungi. Owing to deteriorating renal function
the fluconazole was reduced to 100 mg/day and she
continued with this dose, though her renal function
subsequently improved (figure). Twelve sets of blood
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