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SUMMARY Trends in reported suicide rates were analysed for the ages 5-24 years in 21 selected
European countries in 1970-74 and 1980-84. In children the precision of the rates was found to be
low though there appeared to be a trend to increased suicide in boys. In adolescent and young adult
males, however, there was a definite increase in suicide over the period studied, and this was much
more marked than in females, in whom the rates had declined in eight countries. The Belgian situation
was investigated in detail. Increases were most pronounced in 20-24 year-old males. Around 1981,
about half of youth suicides were committed by firearms and medicaments, and these methods
showed the largest increases in risk. The estimated under-reporting error diminished with increasing
age and over the past ten years. It was larger in females, but did not bias the trends substantially. On
the aggregated level, youth suicide was found most strongly associated with indicators ofanomie and
social isolation. The relevance of these findings in the search for determinants and for preventive
strategies is discussed.

Suicidal behaviour among the young has been
recognised as a public health problem of increasing
importance. 1-8 In most industrialised countries
important increases in the rates of attempted and
completed suicide among young people have been
reported' 2 and the rise has received special notice and
comment in the United States.>8 In this respect, the
importance of firearm suicides has been stressed"9
and official recommendations aiming at prevention
are now being circulated.7-'0
The epidemiological study of suicide among the

young is faced with many difficulties. Problems with
the statistical description and analysis (the generally
small numbers of observations), with the validity of
the data (under-reporting and definition problems),
and with study design (known to hamper inferences in
suicide epidemiology) tend to be much more
pronounced in the young age groups.

This paper is concerned with the trends in reported
suicide rates in the age group 5 to 24 years in 21
selected European countries over the past decade. In
addition, the trends in Belgium are analysed in depth
for patterns in methods, in the geographical
distribution, and for socio-demographic correlates.
For all ages, Belgium ranked second in 1984 among

the EEC countries for female suicide mortality with an
age-standardised rate of 14 4 per 100 000 population,
and third for males with 32-2 per 100 000. 1 The crude

rate increased by 34% between 1970 and 1981 and the
rise was most obvious after 1975, especially in
males." 12 The changes in the age, sex and
geographical characteristics and the ecologial
determinants have been reported elsewhere.'2-'4

Materials and methods

The mortality rates for suicide (ICD code, 8th and 9th
Revision: E950-E959) for 21 European countries were
extracted from the yearbooks published by the World
Health Organisation (WHO)." Two periods of five
years (1970-74 and 1980-84) were averaged to
minimise the random fluctuation.
The countries were selected on the basis of the

availability of published data for at least three years
within the investigated periods. WHO standard age
groupings (5-14 and 15-24 years) were used. Rank
correlation analysis was applied to analyse the
consistency of the geographical patterns.

For Belgium we made use of data published by the
Ministry of Public Health'5 for the period 1955-1984,
and the death certificate files of the National Institute
of Statistics (NIS, Brussels) from 1968 on. The death
certificates were cross-tabulated according to age, sex,
method and geographical arrondissement (district).
Data were analysed in 5-year and 10-year age groups.
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Some causes of death which might lead to a

misclassification of real suicide deaths16 were also
investigated: so-called "undetermined deaths" (ICD
code E980-E989 from 1969 on) and "accidental
poisoning" (ICD-code 9th Revision E850-E869).

For the method-specific and for the geographical
analysis, average annual rates were computed over

periods of five or six years.

Finally, the geographical variation of selected socio-
demographic variables across the 43 Belgian
arrondissements was correlated 14 with the variation in
the (indirectly age-standardised) suicide rates for the
15- to 24-year-olds in two periods: 1968-72 and
1979-84. In the correlation analysis, each case was

weighted'4 using the reciprocals of the variance of the
suicide rate, to take account of the varying precision of
the mortality rates.17

Details about the selection of the socio-
demographic factors, the computation of the rates and
the statistical analysis will be reported elsewhere.

Results

Table 1 displays the average sex-specific suicide rates.
Especially in the 5-14 years group, the low precision of
the figures for rates and percentage change has to be
considered. Rates given by the WHO were only to one

decimal place and many of the rates were based on

very few observations. Thus one has to take account of
large random variation in the rates and the
percentages. No obvious trends were apparent in this
age group, although in boys there was a tendency for
countries to show increases (significant sign-test17).
For the 15-24 year-olds, there was a significant trend
to increased rates in males but not in females.
A comparison of the geographical patterns

(ranking) between age groups and periods showed
strong and positive associations in time and with the
mortality for all ages. However, in the 5-14 years

group the coefficients tended to be smaller, partly due
to the large random error of the rates. Sweden and
Czechoslovakia showed decreases for all the
considered age and sex groups.

The proportion of youth suicides in the overall
burden of suicides in the 21 countries hardly changed
between 1970-74 and 1980-84: in boys (5-14 years

old) from 06% to 0 5%, in girls from 0 3% to 0 4%; in
male adolescents (1 5-24 years old) from 9 8 to 10 1%
and in females from 7-1 to 6.5%.

For Belgium, we analysed the pattern in more

depth. Fig 1 shows the trends for selected age groups

from 1955 to 1980. Five years around each time point
were averaged to yield more stable rates. In male
adolescents, a sharp rise was seen after 1970 (since

Table I Average annual sex-specific suicide rates (per 100 000 population) among the young (5-14 and 15-24 years old) in
1970-74 and in 1980-84 in 21 selected European countries

Males Females

Age 5-14 years Age 15-24 years Age 5-14 years Age 15 24 years

A verage A verage % A verage A verage % A verage A verage % A verage A verage %
European rate rate change rate rate change rate rate change rate rate change
Countries 1970-74 1980-84 in rate 1970-74 1980-84 in rate 1970-74 1980-84 in rate 1970-74 1980-84 in rate

Austria 1-8 2 5 + 39 27 3 38-2 + 40 0 3* 0 6* + 100 6 3 8-1 + 29
Belgium (a) - 1.1* + (/) 9-1 165 + 81 - 0.3* + (/) 35 46 + 31
Bulgaria 0 9 1 2 + 33 9.1 10 8 + 19 0.5* 0.7* + 40 4 0 5 6 + 40
Czechoslovakia (c) 2 4 0-7 - 71 27-5 16 4 - 40 0 4* 0.2* - 50 8 8 4-2 - 52
Denmark 0.4* 0 6* + 50 13 3 17 2 + 29 0-2* 0.2* 0 5 9 5 8 - 2
England&Wales 0.1* 01* 0 58 68 + 17 0.1* 01* 0 28 22 - 21
Finland 0.8* 10* + 25 29-7 344 + 16 0.4* 0.2* - 50 8 1 61 - 24
France 0-7 0-7 0 10 5 15 6 + 49 0.1* 0.2* + 100 4 4 5 0 + 14
Germany FR 1.1 17 + 55 20-2 200 - 1 04 05 + 25 69 59 - 14
Greece 0.01* 0.5* +500 25 37 + 48 0.1* 0.2* +100 16 17 + 6
Hungary 1 6 2 3 + 44 27.5 28.5 + 4 0.5* 0.6* + 20 8 8 8-7 - I
Iceland (b) - 1.9* + (/) 15 7* 23.1* + 47 - - (/) 1 0* 2-8 + 180
Ireland (c) - 0.1* + (/) 36 10 1 + 178 - 0.1* + (/) 0.8* 2.6* + 225
Luxembourg (b) (d) 1 0* 1.8* + 80 7.7* 15.4* + 100 1 0* - - 100 3.0* 5.7* + 90
Netherlands 0 5 0.5* 0 6 3 7 0 + 11 0-2* 0.1* - 50 2 7 3-8 + 41
Northem Ireland 0.2* 0.1* - 50 2.7* 8 4 + 211 - 0.2* + (/) 1.3* 2.5* + 92
Norway 0.4* 1.2* +200 93 213 + 129 0.1* 0.1* 0 34 40 + 18
Portugal (b) 0-6* 0-7* + 17 4-1 8 0 + 95 0.5* 1 0* + 100 2-4 4 9 + 104
Scotland 0.2* 0.1* - 50 7 4 6 9 - 7 - 0.2* + (/) 2 1 1.9 - 10
Sweden (e) 0.4* 0.2* - 50 176 155 - 12 0.2* - - 100 80 57 - 29
Switzerland (e) 1.0* 1.4* + 40 22-1 34 7 + 57 0.3* 0.4* + 33 6 2 9.1 + 47

All countries combined 0-8 0 9 + 13 13 7 15 5 + 13 0 2 0-3 + 50 4 9 4 7 - 4

Sign-test(two-sided) p<005 p<0 01 NS NS
(n= 18) (n=21) (n= 17) (n=21)

(a)Three year average in 1980-84; (b) Four year average in 1970--74; (c) Four year average in 1980-84; (d) 1985 instead of 1981; (e) 1969 instead of 1970; (*) Based on less
than 30 observations (deaths) over the considered period; (/) Percentage change not computable.
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when the rates have doubled), which was most
pronounced in the 20-24 year-olds. In adult men (25
years and older) the rise was obvious only after 1975.
In females, the increases were much smaller and more
gradual. However, after 1970 a sharpening was also
seen in the 20-24 year-old age group. In children below
15 years, only boys showed an increase.

all young suicide deaths. However, proportional
mortality figures could be misleading when assessing
trends because they are proportional to the overall
suicide mortality, which increased between both
periods: in males from 7-84 to 15'36 per 100 000, in
females from 3-15 to 4-87.

Belgium
Males

y25years old

Females

> 25 yearsold

-ell - 20-24yearsold

15 -19 yearsold 1

5-14 years old 5-14years old

1955'60'65 '70 '75 '80 195560'65' '75'80
Year of death

Fig I Trends in suicide rates (per 100 000) according to age
group between 1955 and 1980 (five-year averages); Belgium

The proportional contribution of young males to
the total number of suicides increased between 1950
and 1980 in the 15-19 year-olds from 1-3% to 2'8%,
and in 20-24 year-olds from 2-4% to 5'9%; in females
the changes were respectively from 1-6% to 1-7% and
from 3'0% to 3'7%.
Table 2 shows the proportional distribution of suicide
methods among the 15-24 year-olds in the period
1968-72 and 1979-84. Noteworthy were the increases
in the use of firearms and of poisoning with solid and
liquid substances in both sexes, the former more
pronounced in males, the latter in females. Around
1981 these two methods accounted for nearly half of

Fig 2 Evolution of the method-specific suicide rates (per
100 000) between 1968-72 and 1979-84 for the age group
15-24 years; Belgium

To take account of real changes in risk, method-
specific rates were computed. These are displayed in
fig 2. Apart from the decreased use of domestic gases,
the rate for every method increased in males, especially
for firearms, self-poisoning and hanging (which
decreased proportionally!). In females self-poisoning,
firearms, jumping and hanging showed increases,
which were however much smaller than in males. A
comparison with the trends for all ages combined
showed higher proportional and rate increases for
firearms and poisoning among the young. The
analysis in the age group 5-14 years was hampered by
small numbers. In boys, hanging was used in all
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Table 2 Proportional distribution (%) ofmethods ofsuicide in the age group 15-24 years in 1968-72 and 1979-84; Belgium

Males Females
Method of suicide _

(ICD 8th/9th code) 1968-72 1979-84 1968-72 1979-84

Poisoning by solid or liquid substances (E950) 13-4 17 2 28-3 36-1
Poisoning by domestic gas (E951) 7-2 0-3 8-8 0-4
Poisoning by other gases (E952) 0-7 2-3 1-8 0-4
Hanging, strangulation & suffocation (E953) 44-3 35 9 28-3 23-3
Drowning (E954) 12-4 6 8 18-6 7-5
Firearms and explosives (E955) 14-4 25-5 5 3 14-5
Cutting and piercing instruments (E956) 0 7 0-8 0 1-3
Jumping from high places (E957) 1-7 2-5 2-7 11-0
Other and unspecified (E958) 4-8 8-7 5 3 5-3
Late effects (E959) 0-3 0 0-9 0

Total 100 100 100 100
(n=291) (n=746) (n= 112) (n=227)

Table 3 Trends in mortality ratesfor suicide and related categories (per 100 000 population) according to agegroup in 1969-72
and 1979-84; Belgium

Males

1969-72a 19794

Estimated Estimated Percentage Percentage
Estimated under- Estimated under- change in change in

Undeter- Accidental suicide reporting Undeter- Accidental suicide reporting suicide estimated
Age group Suicide mined poisoning (4) = [(2+3)14] Suicide mined poisoning (4) = f(2+3)/41rate suicide

(1) (2) (3) (1+2+3) x100 (1) (2) (3) (1+2+3) x 100 rate

10-14 years 0 1-27 0-89 2-15 (100%)* 1-77 0-14 0-54 2-45 (28%)* / (+ 14%)*
15-19 years 5 73 1-35 2-02 9-10 37% 9-08 1-07 1-52 11-67 22% + 58% +28%
20-24 years 10-02 2-30 2-37 14-70 32% 21-66 2-43 2-48 26-56 18% + 116% +81%
> 25 years 34 09 1-93 4-02 40 05 15% 43-69 2-70 3-13 49-52 12% + 28% +24%
All ages
> 10 years 25-78 1-86 3-36 31-00 17% 34-48 2-29 2-68 39-46 13% + 34% 27%

Females

10-14 years 0-07 0-33 0-60 0-99 (93%)* 0-43 0-26 0-62 1-33 (68%)* (+514%)* (+34%)*
15-19 years 2-52 0-91 0-77 4-20 40% 3-09 0-60 1-07 4-76 35% + 23% +l13%
20-24 years 3-89 0-85 1-20 5-94 35% 6-67 0-73 1-81 9-20 28% + 71% +55%
>25 years 15-29 1-41 4-38 21-09 27% 21-15 2-06 3-05 27-05 19% + 38% +28%

All ages
(>10years) 11-87 1-22 3-47 16-56 28% 17-25 1-67 2-58 21-49 20% + 45% +30%

a The starting date was 1969 because the category 'undetermined' existed only from the 9th Revision on
b In the age group 5-9 years, the numbers were very low in all the categories, bringing about large random error

(1) Suicide: E950-E959 (both periods)
(2) Undetermined: E980-E989 (both periods)
(3) Accidental poisoning: 1969-72: E850-E877 (8th Rev.)/1979-84: E850-869 (9th Rev.)
* The numbers were low in all the categories, bringing about unstable rates and percentages

suicide cases (n = 5) in 1979-84 and in 27/40 cases in
1979-84. For girls, there was only one case of
drowning around 1970 (n = 1). In the period around
1981, the cases (n=9) were equally divided between
poisoning, hanging, drowning and jumping.

For the period 1979-84, a more detailed analysis of
the method was possible through the fourth digit of
the ICD-9 code. The use of medicaments was reported
in 84% of all suicidal self-poisoning deaths (E950;
n= 210), most frequently barbiturates (17%), but the
type ofmedicament was not mentioned in 42%. In 8%
of all firearm-cases (E955; n = 223) a sporting gun was
used, and in 1% a handgun, but the type of weapon
was not specified in 89% of cases.

To estimate the amount of under-reporting of

suicide deaths, which probably brings about larger

bias in young age groups than in adults,1 4 8 the trends
in the undetermined and accidental poisoning
categories-the most likely categories of
misclassification16 18-were investigated, and an

"estimated suicide" rate was calculated as described. 16

Table 3 shows the results. The under-reporting seemed
to decrease with increasing age in both sexes, to be
larger around 1970 than around 1981 -not exceeding
40% above 15 years of age however-and to be larger
in females than in males-maybe reflecting the more

frequent use of silent methods.
The table also shows that a decreased level of

under-reporting between 1970 and 1981 could only
explain a small part of the suicide increase above the
age of 14 years. Moreover, the estimate presented
is almost certainly an overestimation because not
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Table 4 Weighted' Pearson product moment correlation coefficients between the suicide rate (ages 15-24 years) and selected
explanatory variables around 1970 and 1981; Belgian arrondissements (n= 43)

Around 1970 Around 1981

Variables Males Females Males Females

(a) Sex-independent:
Natural population change - 0-59t - 0-48t - 0-24 - 0-36t
Households > 5 persons -0-54t - 0-42t - 0-26* - 0-44t
Foreigners + 0-42t + 0-28* + 0-45t +0-56t
Immigration + 0-32* + 0-50t + 0-28* +0-15
Emigration +0-46t +0-56t +0-38t +0-28*
Illegitimacy + 0-56t +0-548 + 0-48t +0-684
Low tax income -0-51t -0 57t +0 09 +0 07
Population density +0-41t +0-54t + 0-43t +0-43t
Persons per room -0-59t -0-40t -0-38t -0-61t
Houses built before 1919 +0-45t +0-23 +0-23 +037t
Households/T.V. set -0-14 +018 +0-38t +0-54t
Households/car + 017 - 001 + 0-22 + 0-29*
Houses without telephone -0-538 -0-648 -0-10 -0-18
Houses without running water -0-41t -0-39t +0-43t +0-30*

(b) Sex-specific:
< 15 years old -0-558 -0-48t -0-04 -0-36t
Divorced + 060 + 0-598 + 0-43t + 0-608
Widowed -0-07 +0-31* -0-20 + 0-45t
Living alone +0-51I + 0-49t + 0-45t + 0-67t
Unskilled -0-20 + 0.30* -0 09 +0-23
Lower education - 0-52t - 0-56t -015 -010
Working in agriculture - 0-22 + 0-02 -0-08 + 0-21
Professional population -011 +0-41t - 0-38t -0-10
Unemployed -0 09 -0-04 +0-21 -0-32*
Births to women < 20 years old / -001 / +041t
Births to women > 30 years old / + 0-27* / + 0-32*

p < 0-05; t p <001; 8 p < 0.001
1 Weighted with the reciprocal of the variance of the mortality rate

all the accidental and undetermined deaths are
suicides.

Next, the geographical pattern was investigated.
This analysis will be reported in detail elsewhere. The
numbers were generally very low, bringing about large
random variation in the rates and making
interpretation difficult. Arrondissements which
contain large cities (such as Brussels, Antwerp, Liege,
Kortrijk, Charleroi, Brugge and Hasselt) tended to
have the highest rates and the largest increases,
especially in males.

Finally, a weighted ecological correlation analysis
was performed, associating the variation in youth
suicide with the variation in a selection of 25 variables
measuring social integration and socio-economic level
(table 4). The variables most strongly associated with
high youth suicide levels in both periods were (1) the
proportion of illegitimate births, (2) the proportion of
divorced persons, and (3) the proportion of persons
living alone. These three variables were also strongly
intercorrelated (r+0-8 approx.). The number of
persons per room was correlated with the family size
and the natural population growth. Socio-economic
variables overall showed weaker and less consistent
associations.

Discussion

Our study of trends in youth suicide in 21 European
countries indicated first, that there was a tendency to
increased rates among 5-14 year-old boys although
the precision of the rates was very low; and second,
that in male adolescents and young adults (15-24 years
old) the rates have risen obviously. In females the
increases were less pronounced and there were even
decreases of more than 10% in Sweden,
Czechoslovakia, Finland, England& Wales, and West
Germany. No important shifts occurred in the rank
order of the countries and the relative contribution in
the overall burden of suicide hardly changed.

In Belgium, youth suicide increased after 1970 in the
age group 15-24 years, and this was most prominent in
the 20-24 year-olds, especially males. Girls of 15-19
years showed only small increases. In children under
15, the male rates tended to increase after 1975.
Around 1981, about half of all youth suicides in the
15-24 year age range were committed by methods
which could be influenced by reducing their
availability: medicaments (barbiturates in 17% of the
cases) and firearms (sporting guns in 8%). Between
1970 and 1981, the rate for these two methods showed
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two- to threefold increases in both sexes, a higher
figure than in the adult ages. Increase in the use of
medicaments was more pronounced among females,
firearms among males. In boys younger than 15,
hanging seemed the most preferred method, although
the numbers were too small to allow any sound
conclusion. The estimated under-reporting error

diminished with increasing age and over the past ten
years. It was also larger in females. However, the
trends did not change greatly when the influence of
under-reporting was taken into account. Finally,
youth suicide was found strongly associated with
indicators of anomie and social disintegration in both
sexes, and less with socio-economical variables.
Arrondissements containing large cities tended to
have the highest rates.
Some findings were consistently apparent when

comparing our results with other studies.>29 18 Suicide
increased obviously in young males of 15 years and
older but the rise was most prominent in the 20-24
year-olds. The use of firearms became much more

frequent: the most dramatic increase has been
reported from the United States5 9 (also among the
15-19 year-olds), where firearms accounted for more
than 60% of all youth suicides around 1980.7
Although the male rate for all methods combined was

only slightly higher than the Belgian figure, the firearm
rate was still about three times higher. Age-, sex- and
method-specific patterns, comparable to the Belgian
trends, were reported from France3 (although
proportional figures were used). In England and
Wales,4 18 the increase in males was much less
pronounced and the rates were still half the Belgian
level. Increasing uses of exhaust gas and of solid and
liquid substances were reported but important trends
in firearms rates were not stressed.4 18 Undetermined
and accidental poisoning rates were decreasing, 18
although in the age group 10-14 years an increase was
found until 1980, especially in girls.4 Although the
Dutch rates remained about half the Belgian figures, a

sudden increase from the early 1970s on was also
reported from the Netherlands.'9
A particular finding, requiring further

investigation, was the decrease in female youth suicide
in a number of European countries. We are not aware

of any studies relating youth suicide to socio-
demographic variables on an aggregated level.

There is much room for speculation about the
determinants of these trends. It is not clear why males
became more vulnerable than females and why
especially above the age of 20. As we have shown, a

differential under-reporting could not explain away
this finding. The use of less lethal methods' could be a

partial explanation but a confirmation requires the
study ofattempted suicides (parasuicide) in relation to

completed suicides.20 A differential psychological or

physiological development,2' apart from or associated
with differences in social supporting systems, has also
to be investigated. These could explain differing
abilities to cope with the increasing stress of a more
precocious independent life. The strong association of
youth suicide with variables reflecting social isolation
has also been found at the individual level. ' 3 7 21 The
associations of adolescent suicide with perinatal and
maternal conditions,22 with child abuse and neglect,23
and with alcohol-abuse6 could indeed reflect a
clustering of anomic conditions.
The question whether youngsters use more violent

or lethal methods2' 24 than adults cannot be clearly
answered. In boys, hanging and, in adolescence,
firearms were apparently in favour but the frequent
use of medicaments in adolescents was against such an
hypothesis. At any rate, a valid answer to this question
can only be obtained through the study of all (fatal and
non-fatal) suicide attempts20 on a representative
population base.
Our results could point to some practical

consequences for individual and population-based
prevention. Although there is no unequivocal evidence
about the effect, many investigators are convinced
that the availability of lethal methods in impulsive
suicides is an important and neglected factor.7-9 20 25
The frequency of impulsive suicides or attempts is
known to be higher among the young. '7 Doctors or
counsellors confronted with depressed young persons,
in particular those with a history of suicidal behaviour,
should always inquire about potential access to lethal
methods such as firearms or toxic drugs and should try
to remove these.9
On the population level, regulations and

recommendations about the access to firearms and
medications for young people need to be discussed and
implemented.5 1021 In Belgium, this proposition is
further corroborated by the increase in use of these
methods among adults as well. However, public
awareness must be increased with caution, for an
adverse effect of making the problem public has been
documented.2627 At the primary preventive level,
more attention should be paid to the social and
emotional support systems of young people.2'

Finally, methodological limitations in our analysis
have to be considered. First, large random variation
was present, especially in children. Second, differential
validity and reliability of the data could affect the
comparisons. The definition and diagnosis of suicide
in children,24 the pressure upon the reporting
physician, and the ascertainment procedure could
vary importantly and the variation could be larger in
the young.8 24 A larger under-reporting than among
adults was suggested by our results. However, above
the age of 15, the under-reporting error was not found
to bias the trends. Moreover, the figures presented
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almost certainly overestimate the effect, for only a part
of the accidental and undetermined deaths are in
reality suicides. Proportions of 9% and 45%
respectively have been reported6. Third, it has to be
remembered that the correlation coefficients
presented cannot be considered as determinants or as
risk estimates. 14
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Public Health (Brussels), E Rosselle and M Donneux
at the National Institute of Statistics (Brussels) for the
provision of the raw data. We are grateful to J Boon,
AM Pot and M Leijnen for the editorial assistance.
This research was performed while Dr G Moens was a
scholar of the Belgian National Fund for Scientific
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