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Introduction

Adolescent suicide and attempted suicide have been
recognised as a growing health problem in both Europe
and the rest of the world. The number of articles report-
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Abstract Background. Adoles-
cents in many countries show high
rates of suicide attempts and repe-
titions of attempts as a common
feature. Attempted suicide is the
best predictor of future suicide.
Repetition of attempts further in-
creases the risk of suicide. The
present study sought to identify
patterns and risk factors for repeti-
tion of attempts in older teenagers.
Methods. Data were collected by
uniform procedures in a longitudi-
nal follow-up study in seven Euro-
pean centres participating in the
WHO/EURO Multicentre Study on
Suicidal Behaviour. Information on
attempted suicide in the 15-19-
year age group during the period
1989-1995 was analysed. Results. A
total of 1,720 attempts by 1,264 in-
dividuals over a mean follow-up

period of 204 weeks (SD 108.9)
were recorded. When life-table
analysis was performed, 24 % of the
individuals who had previously at-
tempted suicide made another at-
tempt within one year after the in-
dex attempt, compared with 6.8 %
of the “first-evers”, with no major
gender difference. Cox regression
analysis revealed that previous at-
tempted suicide (OR 3.3,95% CI
2.4-4.4) and use of “hard” methods
(OR 1.5,95% CI 1.1-2.1) were both
significantly associated with repeti-
tion of attempted suicide. Stepwise
Cox regression analysis showed
that a history of previous at-
tempted suicide was the most im-
portant independent predictor of
repetition (OR 3.2,95% CI
2.4-4.4). Conclusion. For young sui-
cide attempters, follow-up and ade-
quate aftercare are very important
if repetition and risk of suicide are
to be reduced. This applies particu-
larly to those who have already
made more than one attempt.
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ing potential factors associated with suicidal behaviour
in young people is vast. For review, see studies from Fin-
land, USA and New Zealand (1,2,5,6,17,22). Young peo-

(4,16, 19, 24).

ple of both sexes often make repeated suicide attempts

In a study on Swedish material it was shown as early
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as in 1972 that the risk of repetition was highest during
the first year after a suicide attempt for young males
(23). Others have confirmed his findings that young
males tended to use more lethal methods in attempts
and to repeat more often than females (1,7,21). A previ-
ous suicide attempt is in itself the strongest predictor of
future suicide and local rates of attempted suicide and
regional and national suicide rates in young people, es-
pecially males, are strongly correlated (13). There is an
association between repeated suicide attempts and com-
pleted suicide, particularly in males and when a violent
method has been used (11, 12, 18,23, 25).

The European Task Force for Suicide Prevention ini-
tiated the WHO/EURO Multicentre Study of Suicidal Be-
haviour (3) in order to obtain reliable epidemiological
data of attempted suicide in countries in Europe. Since
1989, 16 research centres in 13 European countries have
registered in defined study populations all attempted
suicide patients aged 15 years and over who have re-
ceived medical health care as a result of their overdose
or self injury (26).

The purpose of the present study was to describe the
pattern of repetition of attempted suicide and identify
relevant factors associated with repeated suicidal behav-
iour among young people aged 15-19 years in some Eu-
ropean countries. The hypotheses were that the risk of
repetition would be highest within the first year after at-
tempted suicide in adolescents, that a history of at-
tempted suicide would be associated with a higher rep-
etition rate in both sexes, and that recommended
aftercare and different methods used in the suicide at-
tempt may have an association with later repetition.

Methods
Centres

Some of the participating centres in the WHO/EURO
Multicentre Study of Suicidal Behaviour were excluded
from this analysis on account of a high proportion of
missing data. Hence, data from the following seven Eu-
ropean centres were included during the period
1989-1995: Padova (Italy), Helsinki (Finland), Oxford
(United Kingdom), Stockholm and Umed (Sweden), Sor-
Trendelag (Norway) and Wiirzburg (Germany). All cen-
tres registered patients who had attempted suicide and
received somatic hospital emergency treatment during
the period of study. Other centres were not included in
the study because of incomplete data from the follow-up
period.

Data set

The participating centres used similar registration pro-
cedures for individuals treated after attempted suicide.
The follow-up period was calculated from the date of
each initial index attempt to the end of 1995 and was
counted in days and weeks.

Based on unique individual codes, a data set was con-
structed including only the records of the individual
persons, with a record of the index attempt and of any
repetitions leading to health care contact during the fol-
low-up period. This data set includes information on a
wide range of demographic and clinical variables. In this
study the following variables have been analysed: age,
gender, centre, presence of previous attempted suicide,
aftercare recommended and type of methods used in
the index attempt that brought each individual into the
study.

The item “recommended next stage of health care”
describes the care recommended after somatic emer-
gency treatment in relation to the index suicide attempt
that was completed. It might, for example, involve psy-
chiatric out-patient or in-patient care by a member of a
mental healthcare team.

The WHO International Classification of Diseases,
tenth revision (ICD-10) (15), was used to classify the
methods used in the attempts into 25 different cate-
gories. Methods X60-X69 are those that may be desig-
nated as “soft”, including self-poisoning with medica-
ments, drugs or other substances. Methods X70-X84
include self-harm of a violent (“hard”) nature, i.e. at-
tempted suicide by hanging, jumping or cutting with
sharp objects, etc.

Missing values

Information on certain variables was not available in
some cases. For example, data on the variable “previous
suicide attempt/s” were missing for 270 individuals
(21.4%). Information for the variable “recommended
next stage of health care” was missing in 168 cases
(13.3 %) and information for the variable “method used”
was incomplete in 51 individuals (4%). The cases with
missing values were excluded from specific analyses
when the relevant information was not available.

Statistic analysis

Comparisons between non-repeaters and repeaters dur-
ing the follow-up period after the index attempted sui-
cide have been performed concerning the above-men-
tioned variables in the data set, in order to identify
predictors for the repetition of attempted suicide.
Because the follow-up period was not the same for
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each individual, survival analyses were used, so that the
information from censored cases could be dealt with ap-
propriately.

Cox regression analysis was performed to identify
the predictors for repetition of attempted suicide. The
probability of a repeated attempt expressed as an odds
ratio (OR) with 95% confidence intervals (CI) was cal-
culated for the following variables respectively: a) age as
a continuous variable, b) gender, c) centre as a category
variable, and the repetition rate for each centre as a con-
tinuous variable, d) previous suicide attempt/s before
the index attempt, ) recommended care after the index
attempt and f) method used in the index attempt (“soft”,
“hard”). A forward stepwise Cox regression analysis was
performed with the variables age, gender, previous sui-
cide attempt, recommended next care and methods used
at the index attempt as covariates. In order to investigate
the interaction between centre and previous attempted
suicide, a multivariate Cox regression analysis was also
performed including the variables previous attempted
suicide, repetition rate of each centre and an interactive
variable resulting from multiplying these two variables.

Life-table analysis was conducted to calculate the
“survival rate”, which indicates the possibility of repeti-
tion-free survival for two years, after the index attempt
measured at 30-day intervals. This was done for the two
genders separately and for the other variables listed
above. The start-point is the index suicide attempt and
the end-point is the first repetition, or the end of the fol-
low-up period for those without repetition of attempted
suicide. Although the patients entered the observation
period at different times and had been observed for dif-
ferent lengths of time at the end of the study period, the
life-table results were obtained by calculating repeti-
tions of attempted suicide during each of the distinct
observation intervals of the study (30 days, 60 days,...
up to 780 days after the index attempt).

Results

During the study period (1989-1995) there were 1,720
attempts, 1,224 by girls and 496 by boys, involving 1,264
individuals (915 girls and 349 boys) aged 15-19 years.
The annual numbers of individuals are shown by centre
and gender in Table 1. In general, the female- to male-
gender ratio was similar during the seven years, ranging
between 2.0 and 3.1. The mean follow-up period was 204
weeks (SD 108.9) (approximately 3.9 years), 208 weeks
(SD 107.7) for males and 203 weeks (SD 109.4) for fe-
males. The longest follow-up period was seven years. Of
1,264 individuals, 217 (66 males and 151 females), or
17.2% of the whole group made repeat attempts during
the follow-up period. Repetitions were multiple in many
cases, with the largest number of repeat episodes by one
single individual being 21.

Table1 Annual numbers of persons aged 15-19 years by gender and centre

Total

Male Female All
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Male Female All
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Table2 Number of persons aged 15-19 years
recommended aftercare at the index suicide Recommended aftercare
attempt None (%) Out-patient (%) In-patient (%) Total (100 %)
Male
Non-repeaters 57 (25.4) 114 (50.9) 53(23.7) 224
Repeaters 16 (26.7) 31(51.7) 13(21.7) 60
All 73 (25.7) 145 (51.1) 66(23.2) 284
Female
Non-repeaters 155 (23.1) 318 (47.3) 199 (29.6) 672
Repeaters 25(17.9) 65 (46.4) 50 (35.7) 140
All 180 (22.2) 383 (47.2) 249 (30.7) 812
Both genders
Non-repeaters 212(23.7) 432 (48.2) 252 (28.1) 896
Repeaters 41(20.5) 96 (48.0) 63 (31.5) 200
All 253(23.1) 528 (48.2) 315(28.7) 1,096
Recommended aftercare Table3 Methods used in index attempts, classified as “soft” or “hard”, by centre

As can be seen in Table 2, there was little difference in the
frequency with which aftercare was offered after the in-
dex attempt between those who did (159/200, 79.5%)
and those who did not repeat during the follow-up pe-
riod (684/896, 76.3 %, OR 1.23,95% CI 0.87-1.73). Girls
who were recommended psychiatric in-patient care af-
ter the index attempt repeated slightly more than those
without recommended aftercare.

Methods used and gender

Repetition was more frequent among individuals who
had used a “hard” method (X70-X84), compared with
those who used a “soft” method (X60-X69), at the index
suicide attempt (OR 1.51,95% CI 1.11-2.05). No signifi-
cant gender differences were found (Table 3).

Previous attempted suicide
37.9% of the individuals had previously attempted sui-
cide before the index episode (Table 4). A significantly

higher proportion of individuals (30 %) with a history of
previous attempts repeated during the follow-up period

Table4 History of previous attempt/s

Methods used for index attempted suicide
Soft. X60-X69 (%)  Hard. X70-X84 (%) Total (100 %)

Male
Non-repeaters 199 (75.4) 65 (24.6) 264
Repeaters 42 (66.7) 21(333) 63
All 241 (73.7) 86(26.3) 327
Female
Non-repeaters 615 (83.3) 123 (16.7) 738
Repeaters 111 (75.0) 37(25.0) 148
All 726 (81.9) 160 (18.1) 886
Both genders
Non-repeaters 814 (81.2) 188 (18.8) 1,002
Repeaters 153 (72.5) 58(27.5) 211
All 967 (79.7) 246 (20.3) 1,213

compared to those without such a history, 10.5% (OR
3.27,95% CI 2.40-4.44).

In the stepwise Cox regression analysis the variables
age, gender, previous suicide attempt, recommended
next care and methods were used as covariates. Only the
variable of previous attempted suicide was left in the fi-
nal model as an independent predictor of repetition of
attempted suicide (OR 3.21, 95% CI 2.35-4.40). There
were weak associations with type of method used (p =
0.062) and age (p = 0.081), but these were excluded from

Previous attempted suicide

Yes, within last 12 Yes, more than 12 Yes, date Total
Never (%) months (%) months ago (%) unsure/unknown (%) (100 %)
n=617 n=207 n=138 n=32 n=994
Gender
Male 160 (66.7) 44(18.3) 28(11.7) 8(3.3) 240
Female 457 (60.6) 163 (21.6) 110 (14.6) 24(3.2) 754
Repetition
Non-repeaters 552 (67.6) 138(16.9) 103 (12.6) 23(2.8) 816
Repeaters 65 (36.5) 69 (38.8) 35(19.7) 9(5.1) 178
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the final model. Genders (p = 0.129) and whether or not
care was recommended (p = 0.740) bore no association
with repetition.

Interactions

The number of cases, proportions with previous at-
tempts, repetition rate during the study period and re-
sults from Cox regression analysis on the association be-
tween previous attempted suicide and repetition by each
centre are presented in Table 5. The results indicate that
the OR for the association of previous attempted suicide
with subsequent repetition varied between centres but
was always higher than 1.0 for each of the seven centres.

However, for two of the centres the ratio was not sig-
nificant. When the Cox regression analysis was per-
formed on the pooled data from the seven centres, the
OR was 3.27 (95% CI 2.40-4.44), and 3.19 (95% CI
2.34-4.35) when the analysis was performed on the data
with strata function of the centre.

The interaction between the variables “previous at-
tempted suicide” and “centre” was investigated by per-
forming a multivariate Cox regression model, including
the variables “previous attempted suicide” and “repeti-
tion rate of each centre” as well as an interactive variable
resulting from multiplying these two variables, in order
to investigate the role of the centres. The results showed
that the p-value of the interactive variable in the model
was 0.611,and indicated that the interaction between the
above-mentioned variables was not important.

Repetition-free survival

The survival rates (i. e. repetition-free) for males and fe-
males during a two-year period after the index attempt
for males and females are shown in Fig.1 (including
both adolescents with previous attempt/s and those
making their first ever attempt). More than 10% of the
individuals in the study made repeat attempts within the
first year. The survival curve is slightly lower for males
during the two-year period after the index attempt, but

the difference between genders is negligible. The sur-
vival rate decreased very rapidly for individuals with
previous attempts, particularly in the first year after the
index attempt. Overall, 24.3% of those who were re-
peaters at the index presentation repeated during the
follow-up period, compared to 6.8% of “first-evers”
(Fig.2). The survival curve for those individuals whose
previous history of suicide attempts was unknown lay
between the curve for those with previous episodes and

Females

09 | E__hm

Males
0,8 +

Cumulative survival proportion

0,7 "+
0 60 120 180 240 300 360 420 480 540 600 660 720 780
Days after the index attempt

Fig.1 Repetition-free survival of attempted suicide for individuals aged 15-19
years by gender

Without previous attempt

With previous attempt

Cumulative survival proportion

06 +—4—"F—"F—"F—+—+—+—F+—+—+—+—F—+—+—+—+—+—+—+—+—+—+—+—+—+—
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Fig.2 Repetition-free survival of attempted suicide for individuals aged 15-19
years by previous attempt

Table5 Number of cases, proportions in previous attempts, repetition rate during follow-up period; results of Cox regression analysis in which repetition of attempted

suicide was the status variable and previous attempts the covariate by centre

Number of Previous attempted Repetition rate during Cox regression analysis
Py nm
Centre cases suicide (%) the study period (%) 0dds ratio 95 %l pvalie
Padova 82 21.7 8.5 22.12 2.56-190.83 0.005
Helsinki 150 35 11.3 7.88 2.20-28.30 0.002
Wiirzburg 126 38.7 11.9 333 1.00-11.05 0.050
Umea 131 46.2 22.1 3.13 1.41-6.94 0.005
Stockholm 183 32.7 126 2.21 0.92-5.31 0.077
Ser-Trendelag 188 41.9 14.9 1.50 0.64-3.54 0.870
Oxford 404 39.4 243 3.28 2.05-5.26 0.000
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those without a previous attempt (data not shown).
When the analysis was conducted for those with a pre-
vious attempt during the 12 months before the index
episode and those for whom it was more than 12 months
beforehand, the repetition-free survival rates were much
lower for those with a previous attempt during the last
12 months (Fig. 3).

More than 12 months ago

Cumulative survival proportion

Within last 12 months

0 60 120 180 240 300 360 420 480 540 600 660 720 780

Days after the index attempt

Fig.3 Repetition-free survival of attempted suicide for individuals aged 15-19
years with previous attempt (within last 12 months or more than 12 months ago)

Without recommended care

With recommended care

-_

Cumulative survival proportion
°
©
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Days after the index attempt

Fig.4 Repetition-free survival of attempted suicide for individuals aged 15-19
years by recommended care
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Fig.5 Repetition-free survival of attempted suicide for individuals aged 15-19
years by methods used

The survival curves for patients with or without rec-
ommended care and for patients who used “soft” or
“hard” methods are shown in Figs.4 and 5. Results
showed that recommended aftercare and the use of
“hard” methods are associated with lower repetition-
free survival rates.

Discussion
Methodological issues

Until now it has been difficult to obtain comparable in-
ternational data on suicide attempts, owing to dispari-
ties in definitions, survey designs and study methods.
The WHO/EURO Multicentre Study of Suicidal Behav-
iour has a precise design and methodology for the in-
vestigation of patients who attempt suicide. Participat-
ing centres use the same definition of attempted suicide,
uniform registration protocols and very similar regis-
tration procedures. The validity and reliability of the
study were checked on a regular basis in each centre as
they have been in other studies (3,26). The present study
is a prospective monitoring of repetition of attempts
among young people after an index suicide attempt. The
large number of patients in this study means that the
findings are reliable, and the prospective follow-up de-
sign avoids some of the biases and produces greater re-
liability than a retrospective design. As many as 1,264 in-
dividuals and 1,720 attempted suicide events were
included. The longest follow-up period was seven years.
The total number of person-years for the duration of fol-
low-up was nearly 5,000.

The amount of missing information varied between
the variables. One possible explanation for the diffe-
rences in missing data may be prompt self-discharge
from the Emergency Department in some cases, where
interviews were brief, with incomplete answers owing to
lack of time. Information regarding age, gender and
method of suicide attempt is readily obtainable from
case records, but this does not always apply to a history
of previous episodes and the aftercare recommended.
Survival analyses including Cox regression analysis and
life-table analysis were performed so that the data of
time-to-event could be treated properly and repetition-
free survival rates could be calculated for certain time
periods after the index attempt.

There might be some limitations and biases due to
the excluding cases with missing values and of the com-
bining of data from different centres. Therefore, we eval-
uated the survival curve for the excluded group and
found itlay between the curves of the other two analysed
groups “with” and “without” previous suicide attempt,
which may indicate that the excluded group is not
specifically biased to any one of the two analysed
groups. In addition, the interaction between the vari-
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ables “previous attempted suicide” and “centre” was also
analysed and the results indicated that the interaction
between these variables was not important.

Repetition of attempted suicide

The proportion of all patients who repeated attempts
was 17.2% during the follow-up period. From other
studies the risk of repetition of attempts in adolescents
ranges from 10 % within six months to 42 % during a 21-
month follow-up period, with a median recurrence of
5-15% each year (5).

More than 10% of all patients in the present study
(both repeaters and “first-timers”) made repeat at-
tempts within one year. Goldacre (8), Brent (4), Pfeffer
(24) and Spirito (27) reported that repetition occurs
most frequently during the first few months after at-
tempted suicide. In a recent follow-up study of French
adolescents who had attempted suicide, the frequency of
repetition was lower, but in line with our study (20). Of
those who repeated, 34 % of both sexes did so within six
months. In a prospective naturalistic follow-up study by
Goldston (9), 12% of adolescents admitted to hospital
for suicide attempts made repeat attempts within the
first year after discharge and the number of prior at-
tempts was the strongest predictor of post-hospitalisa-
tion attempt/s.

Differences between subgroups

Previous suicide attempt/s had been made by 37.9% of
the overall sample at the beginning of the study, a figure
that is high but comparable to previous studies in the
WHO/EURO population from the age of 15.

A significantly higher proportion (30 %) of individu-
als with a history of previous attempt made another at-
tempt during the entire follow-up period compared to
those making their first-ever attempt (10.5%). As many
as 24.3 % of individuals with previous attempts repeated
within the first year, compared with only 6.8 % of “first-
evers”. Goldston (10) found that 27% of adolescents
with previous suicide attempts repeated after the index
attempt, compared to 10 % of those without such a his-
tory.

The increased risk of repetition expressed as odds ra-
tio, was significantly higher for individuals with a his-
tory of previous attempt compared to those without
such a history (OR 3.3). No gender differences were
found between the two groups, indicating that those
who repeat their attempts are wrestling with roughly the
same type of problem regardless of gender.

The results from the analysis of interaction between
previous attempts and centre indicated no important in-
teraction. Therefore, it was appropriate to pool the data

from the seven centres in this analysis. It also supported
the findings that the variable of “previous attempted sui-
cide” was the most important predictor for the repeti-
tion of attempted suicide in those variables that could be
examined. The further analysis of those with a history of
a previous attempt within the 12 months preceding the
index episode and those with a previous episode more
than 12 months beforehand indicated that the recency of
a previous attempt is an important factor associated
with risk of repetition.

Aftercare recommended at the index suicide attempt

In-patient treatment had been recommended more of-
ten to female than male repeaters (35.7% vs 21.7 %),
perhaps indicating more severe psychiatric and psy-
chosocial difficulties and/or higher compliance with
treatment in females. One explanation to the higher pro-
portion of female in-patient treatment could be that
suggested by Suokas (28) in a Finnish study. Alcohol
consumption shortly before or at the time of suicide at-
tempts was more common among young men with pre-
vious suicide attempts and their suicide risk was as-
sessed as less severe. They were, therefore, more often
left without aftercare than others who had not con-
sumed alcohol. In contrast, Gasquet (7) showed that
more French males than females had been referred to
psychiatric in-patient care (17.3 % vs 7.4 %).

A recent study carried out in nine European coun-
tries participating in the WHO/EURO Multicentre Study
of Suicidal Behaviour indicated that far from all adoles-
cents who had attempted suicide were recommended af-
tercare (14), despite the fact that past suicidal behaviour
predicts future suicidal behaviour. Young people with
previous suicide attempts had an overall significantly
higher chance of being recommended aftercare com-
pared to first-ever suicide attempters, yet 29 % of these
boys and 26 % of the girls were not recommended any
aftercare at all. It was clear that no uniform care policy
exists in Europe for young people presenting to health-
care facilities following suicide attempts.

Methods used at the index suicide attempt

Although repetition was more frequent among individ-
uals who had used a “hard” method at the suicide at-
tempt compared to “soft” (OR 1.5), the method chosen
was not statistically significant as a predictive factor in
the final Cox regression model. Clinical research has
shown that the method used when attempting suicide
can influence the future process of suicidal behaviour
(21). Otto (23) reported that adolescents who had used
violent methods (including self-cutting) when attempt-
ing suicide repeated their suicide attempts using more
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aggressive methods and were at higher risk for later sui-
cide.

The classification of methods used for suicide at-
tempts among adolescents can be different, particularly
when clinical and research purposes are kept in mind.
Many adolescent girls cut themselves which often is less
harmful from a medical point of view. On the other hand,
“cutting” by female adolescents is mentioned as patho-
logic self-mutilation in conjunction with borderline
personality disorders. Self-mutilation behaviour is also
associated with serious psychiatric diagnoses, e. g. alco-
hol abuse, bulimia, antisocial behaviour and impulsive-
ness, and, so far, health-care services show few effective
methods of treatment for this group of patients.

Conclusion

Recurrent suicidal behaviour is a risk factor for com-
pleted suicide and it places a great burden on the pa-

tients, on their relationships and on the healthcare sys-
tem. The findings from the present study indicate that
more than 10 % of the adolescents would repeat a suicide
attempt within one year.

At the present time there are no known effective
treatments for suicidal behaviour in the teens as such,
but a more active outreach is demanded to obtain treat-
ment compliance in this age group, i. e. vigorous track-
ing for those individuals who drop out and development
of care services specialised for suicidal adolescents.
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