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among adolescents and young adults in Denmark
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Abstract Background Both individual and fami-
lial histories of mental illness are substantial risk
factors for suicide in young people. Aim To explore
suicide risk among adolescents and young adults
according to detailed aspects of individual and
parental psychiatric admission history. Methods A
nested case-control study was undertaken using data
from Danish population registers to include 4,142
suicide cases and 82,840 matched controls aged
9-35 years. Data were analyzed with conditional
logistic regression. Results A history of hospitalized
psychiatric illness was a strong risk factor for suicide
in adolescents and young adults, and the effect of
such a history was greater in females than males. The
elevated risk peaked in the two periods immediately
after admission and discharge for both sexes, and
exceeded in females who had multiple admissions and
in males who were diagnosed with schizophrenia,
affective disorders or substance abuse disorders. At
the same time, a parental psychiatric history consti-
tuted a substantial risk factor for suicide in young
people, in particular, if having a mother admitted for
psychiatric illness. The elevated risk associated with
parental psychiatric history was greater in females
than in males, and tended to be more prominent
during the first few years after admission of a parent.
Conclusion Prevention strategies should aim at
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improving treatment and care to young people with
psychiatric problems and at providing social sup-
port and psychological consultation to children with
parental psychiatric illness.
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Introduction

Previous studies have consistently documented that
both personal and familial psychiatric history are
important risk factors for completed suicide among
young people [2, 3, 10, 15, 17]. The increased risk
associated with a personal history of psychiatry often
peaks immediately after a psychiatric admission, and
to some extent varies by diagnosis and severity of
illness. However, few studies have been able to
explore this association in detail by taking into
account these aspects simultaneously to examine their
relative importance [13, 20]. At the same time, a
parental history of psychiatric illness could increase
risk for suicide among young offspring either through
genetic transmission of vulnerability associated with
psychiatric illness, or through its negative influence
on family life, e.g., reduced care to the children.
Further investigation, addressing the relative influ-
ence of maternal and paternal psychiatric history,
diagnosis, time since the first contact, etc., in the
context of personal own psychiatric status may be
able to provide a close clue to this relationship. In the
present study based on the entire Danish adolescent
and young adult population, we aimed to answer
the above mentioned questions to broaden the
understanding and comprehension of the association
between individual and familial psychiatric history
and the risk of suicide among adolescents and young
adults.



Materials and methods

Data sources

We obtained data for this study from four national population
registers in Denmark. The first was the Danish Civil Register which
contains a personal identification number for each individual
residing in Denmark as well as links to mother and father at time of
birth [14]. This personal identification number is used in all
national registers and can be used as a key to retrieve and merge
personal data from various registers and to identify links to par-
ents. However, due to the regulations when the civil registration
was established in 1968, a certain proportion of people residing in
Denmark do not have links to their parents if (1) a person was not
living with a parent in 1969, (2) a person itself was a parent in 1969,
(3) the parent emigrated from Denmark before 1979 or (4) the
person immigrated to Denmark as an adult. These selection
mechanisms mean that links to at least a mother is available for
almost everybody born in Denmark in 1960 or later, gradually
decreasing backwards with birth year. The second register was the
Cause-of-Death Register [9], which includes information on cause
and date of all deaths in Denmark since 1967. Death of completed
suicide was coded as E950-E959 according to the International
Classification of diseases eighth revision until 1994, and X60-X84
according to the tenth revision thereafter. The third register was the
Danish Psychiatric Central Register which records all dates of
admission and discharge as well as diagnoses for all psychiatric
inpatients since 1969 [12]. In Denmark hospital treatment is free of
charge and there are no private psychiatric hospitals. The last
register is the Integrated Database for Labour Market Research
(IDA) [5], which contains longitudinal data from 1980 and onwards
on socioeconomic and labour market conditions for the entire
Danish population. Personal data of a calendar year is complete
only for persons who are residing in Denmark on 31 December of
the calendar year.

Study design and participants

We adopted a nested case-control design [4] to create a study data
set based upon the entire national population in Denmark. At first
we obtained all completed suicide victims from 1981 to 1997 from
the Cause-of-Death Register, then restricted study cases to persons
who were under 35 years old and living in Denmark on 31
December the year prior to the year of suicide. This resulted in the
identification of 3,140 male and 1,002 female cases aged 9-35 years.
Using a representative sample of the Danish population in the
IDA-database, each suicide case was matched with 20 population
controls who were identical in terms of age and sex and were alive
on the date of case suicide. With this procedure, a total of 62,800
male and 20,040 female controls, matched for 3,140 male and 1,002
female suicide cases, were enrolled into the study.

Variables

Based on data from source registers, we added explanatory vari-
ables containing information on cases, controls, and their parents.
From the Danish Psychiatric Central Register, we recorded personal
data on three aspects of the person’s and the parents’ psychiatric
history. The first variable was time since admission to or discharge
from a psychiatric hospital in detailed categories according to time
elapsed from a psychiatric hospitalization. We chose to use the
information of the latest hospitalization for cases and controls and
the first hospitalization for parents. The second explanatory vari-
able was the total number of psychiatric admissions for study
subjects and parents. The third variable was the person’s main
diagnosis at the latest hospitalization and parent’s main diagnosis
at the first hospitalization. We categorized the diagnoses into four
major groups; schizophrenia spectrum disorder (ICD-8 codes 295,
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297, 298.29, 298.39, 298.89, 298.99, 299.05, 299.09, 301.09, 301.29
and 301.83 and ICD-10 codes F20, F21, F23, F24, F25, F28, F29,
F60.0 and F60.1), affective disorders (ICD-8 codes 296, 298.09,
298.19, 300.49 and 301.19 and ICD-10 codes F30, F31, F32, F33, F34,
F38 and F39), substance abuse disorders (ICD-8 codes 303 and 304
and ICD-10 codes F10.2, F10.3, F10.4 and Flx.2) and other psy-
chiatric disorders. For the purpose of adjustment, variables iden-
tifying the socio-economic status the year prior to the year of
suicide were extracted from the IDA database, i.e., person’s marital
status, income and place of residence. Since some cases did not
have a link to a father or mother, we also included a variable
indicating the availability of links to parents in the analyses.

Statistical analysis

We constructed contingency tables for the main study variables and
computed the conditional odds ratios (and 95% confidence inter-
vals) of suicide using conditional logistic regression with the PhReg
procedure available in SAS version 8 [8]. Because we sampled
controls from individuals at risk for suicide at the time, i.e., risk set
sampling, the estimated odds ratios in this study can be interpreted
as risk ratios. We additionally examined interactions between study
variables using the likelihood test.

Results

The cases of this study included 3,140 males aged
9-35 years and 1,002 females aged 14-35 years who
committed suicide in Denmark during the period
1981 to 1997. Among these cases, 1,214 (38.7%) males
and 572 (57.1%) females had a history of hospitalized
psychiatric illness, with schizophrenia being the most
common psychiatric diagnosis. At the same time, 514
(16.4%) males and 177 (17.7%) females had at least
one parent with a history of admission to a psychi-
atric hospital, while 47 males and 19 females even had
both parents with such a history.

Suicide and individual’s own psychiatric history

Our analyses indicated that a personal history of
psychiatric hospitalization was a strong risk factor for
completed suicide in adolescents and young adults in
Denmark (Table 1). Its strong effect remained after
controlling for personal socioeconomic status
[adjusted odds ratio: 13.5 (12.2-15.0) for males and
38.9 (32.2-47.1) for females], and the increased risk
associated with such a history was significantly
greater for females than for males (sex interaction
test: y* = 111.2, P-value < 0.0001).

When exploring this association in details
(Table 1), we noted that, for both males and females,
the risk for suicide peaked immediately after admis-
sion to or discharge from a psychiatric hospital, and
then gradually decreased with the time thereafter, and
that the risk increased progressively with numbers of
psychiatric admissions. Compared with other disor-
ders, the increased risk was significantly higher if
diagnosed with schizophrenia spectrum disorders,
affective disorders or substance abuse disorders in
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Table 1 Distribution of individual and parental psychiatric histories in cases and controls and suicide risk associated with such histories

Crude odds ratio (95% CI)? Adjusted odds ratio (95% CI)°®

Males Females Males Females

Variables Numbers (in %)
Males Females
Cases Controls Cases Controls

N=3,140 N = 62,800

N = 1,002 N = 20,040

Psychiatric history in cases 1,214 (38.7) 1,970 (3.1) 572 (57.1) 565 (2.
Psychiatric history in mothers 352 (11.2) 3,294 (5.3) 126 (12.6) 954 (4.
Psychiatric history in fathers 209 (6.7) 2,432 (3.9) 0 (7.0) 689 (3.
With no link to mothers 654 (20.8) 12,631 (20.2) 312 (31.1) 6,255 (31
With no link to fathers 824 (26.2) 14,686 (23.4) 369 (36.8) 6,737 (33

8
8
4

) 215 (19.6-23.5)* 54.2 (45.2-64.8)* 13.5 (12.2-15.0)* 38.9 (32.2-47.1)*
) 24 (21-26)* 3.0 (2.5-37)* 15 (13-1.8)* 1.8 (1.4-24)*
) 19 (1.6-22* 23 (1.7-29* 12 (1.0-1.4* 1.4 (1.0-2.0)"
2) 1.2 (1.0-14) 1.1 (0.9-1.4) 1.0 (0.8-1.2) 0.8 (0.6-1.2)
6)  14(12-15* 14 (12-1.7* 1.1 (1.0-13) 1.2 (0.9-1.8)

*P<001,*P<005

?Crude odds ratios were adjusted for sex, age and calendar time through matching
PAdjusted odds ratios were further adjusted for personal marital status, annual income, education level, place of residence and all the variables in the table

simultaneously

Test for interactions, based on adjusted model: |nteract|on between sex and individual psychiatric history: %> = 111.2, P < 0.001; |nteract|on between individual
psychiatric history and parental psychiatric history: y* = 31.5, P < 0.001; interaction between sex and parental psychiatric history: 3> = 6.7, P = 0.035

both sexes, and with personality or adjustment dis-
orders in males.

When including these variables into the model
simultaneously and adjusting the data for personal
marital status, income, place of residence as well as
parental psychiatric history, the estimated risks
associated with personal psychiatric factors were ei-
ther reduced or eliminated due to strong interactions
between these variables. Still, the two sharp peaks of
high suicide risk in the periods right after admission
and discharge remained prominent in both sexes. At
the same time, the excess risk associated with multiple
admissions remained significant only in females,
while the substantial risk associated with affective
disorders, substance abuse disorders remained sig-
nificantly high only in male subjects.

Suicide and parental psychiatric history

This study demonstrated that having a parent with a
history of admission to a psychiatric hospital was a
strong predictor for suicide in offspring adolescents
and young adults (Table 1). Although our analyses
suggested a significant interaction between individual
ychlatric history and parental psychiatric history
31.5, P < 0.001), the increased risk associated
w1th psychiatric history of a mother [adjusted
odds ratio: 1.5 (1.3-1.8) for males and 1.8 (1.4-2.4)
for females] or a father [adjusted odds ratio: 1.2
(1.0-1.4) for males and 1.4 (1.0-2.0) for females]
remained highly significant after adjusting for case’s
socioeconomic status and own psychiatric history. At
the same time, the effect of parental psychiatric
history was slightly stronger in female offspring than
in male offspring (sex interaction test of overall
1nﬂuence of parental psychiatric history: ;> = 6.7,
= 0.035).
Including detailed information regarding parent’s
psychiatric contact, i.e., time elapsed from the first
admission, diagnosis of disorders and number of total

admissions into the analyses, the results (Table 2)
showed that, for both sexes, the increased risk ap-
peared more pronounced the shorter the time be-
tween parent’s first psychiatric admission and the
case suicide, and it existed continuously even after a
parent had had a such history for more than 10 years.
At the same time, multiple psychiatric admissions of a
father and/or a mother substantially increased the
risk for suicide in both female and male offspring. In
terms of psychiatric diagnosis in parents, schizo-
phrenia tended to have an additional effect, however,
the excess risk was statistically significant only for
female offspring having a mother diagnosed with
schizophrenia.

These estimates changed substantially after further
adjustment for person’s own socioeconomic status
and psychiatric history. Thus, for both sexes, the in-
creased risk for suicide remained significant only if a
mother was admitted for the first time to a psychiatric
hospital within the past 3 years; additionally for fe-
male offspring this elevated risk of suicide continued
until 4-10 years after the first psychiatric admission
of a mother. At the same time, the elevated risks
associated with paternal psychiatric discharge, mul-
tiple admissions, and psychiatric diagnosis, were
rendered non-significant in either sex.

When introducing a variable that combined psy-
chiatric history of both father and mother into the
model, the results showed that the risk of suicide was
elevated if the father had been admitted to a psychi-
atric hospital [odds ratio: 1.7 (CI 1.4-2.0) for males
and 2.1 (CI 1.5-2.8) for females], and increased
additionally if the mother had been admitted [odds
ratio: 2.3 (CI 2.0-2.6) for males and 3.0 (CI 2.4-3.7)
for females], and peaked if both parents had been
admitted [odds ratio: 3.1 (CI 2.3-4.2) for males and
3.9 (CI 2.4-6.4) for females]. After adjustment for
person’s socioeconomic status and psychiatric his-
tory, these estimates were slightly attenuated but
generally resembled the pattern of the crude analyses.
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admissions or with a diagnosis of schizophrenia,
affective disorders or substance abuse disorders. The
test for sex interaction moreover documents that a
psychiatric history has a significantly stronger impact
on increasing risk for suicide among females than does
it among males. These findings highlight the impor-
tance of special care and social attention towards young
people with psychiatric illness, especially female pa-
tients and in the specific time-periods immediately
after admission or discharge.

Our observation that as many as 57.1% young
females and 38.7% young males who killed themselves
had actually been admitted to a psychiatric hospital
for treatment is remarkable. These numbers would be
much higher if including individuals who had con-
tacted psychologists, general practitioners or psychi-
atric wards for outpatients because of psychiatric
problems. Such information does not only indicate
how vulnerable young people with psychiatric prob-
lems are to suicide, but also suggests important
possibilities to prevent tragedies if psychiatrists,
psychologists and GPs are well-trained for suicide
prevention.

Moreover, in line with the literature documenting a
familial psychiatric history as a risk factor for suicide
in young people [2, 15], this study pinpoints that a
parental, especially a maternal, psychiatric history
significantly increases the risk of suicide in offspring
even after controlling for own psychiatric history and
socioeconomic status, and that the increased risk is
slightly greater in female than male offspring. At the
same time, this study, to our awareness, is the first
that has taken variables of time since parental first
psychiatric admission, diagnosis of the admission and
the total number of admission into account simulta-
neously to estimate their relative importance.

Our finding that 16.4% male and 17.7% female
cases had a parental psychiatric history is likely an
underestimation because since it was only possible to
include information recorded after the year 1968 on
parents with psychiatric illness that led to hospital-
ization, and we were unable to get parental informa-
tion for individuals whose links to parents were not
recorded in the register. This may explain why our
number is lower than the numbers collected through
psychological autopsy in other studies [7, 11, 13, 15].

Our results establish that the more recent the first
psychiatric admission of a parent the higher risk of
suicide would be, suggesting that the influence of
parental psychiatric history on young offspring sui-
cide is likely on an emotional level rather than a
genetic level. This is further supported by our finding
that maternal psychiatric history denoted a more
substantial risk factor for suicide than paternal psy-
chiatric history, because the mother usually repre-
sents the primary carer within a family, so if the
mother was mentally ill, it might affect the nursing of
the children more than if the father was mentally ill.
This explanation is moreover supported by the fact
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that the subjects in this study are young and subse-
quently have a relatively strong attachment to and
need for their parents. In line herewith, few studies
have demonstrated that inadequate parental care, low
parental involvement and low emotional support
from the parents can act as risk factors for suicide in
young people [6, 18]. Although genetic components
may play a role [16, 19], we believe, the association
between risk of suicide and psychiatric history of a
parent, especially maternal psychiatric history, to a
large extent is attributed to by a decrease in parental
care, both mentally and physically.

We believe that this large population-based study
sheds new light on how individual and familial psy-
chiatric histories influence suicide risk in adolescents
and young adults and hence has some important
clinical implications. Previous studies have empha-
sised the importance of targeting prevention strate-
gies at mentally ill people as early as possible. The
results of this study vindicate that strategy, and in
addition the results also highlight the importance of
offering psychological counselling to families with
parental mental illness. The counselling could be in
the form of providing the family with coping strate-
gies in order to prevent later psychological reper-
cussions such as feelings of neglect in the children,
and to deal with stress naturally occurring in such
situations.
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