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Abstract
Objective To investigate any long term effects of
traumatic birth and obstetric procedures in relation to
suicide by violent means in offspring as adults.
Design Prospective case-control study.
Setting Stockholm, Sweden.
Subjects 242 adults who committed suicide by violent
means from 1978 to 1995, and who were born in one
of seven hospitals in Stockholm during 1945-80,
matched with 403 biological siblings born during the
same period and at the same group of hospitals.
Main outcome measures Adverse and beneficial
perinatal factors expressed as relative risks (odds
ratios) and 95% confidence intervals, derived from
logistic regression of cases matched with their siblings.
Results For multiple birth trauma the estimated
relative risks of offspring subsequently committing
suicide by violent means were 4.9 (95% confidence
interval 1.8 to 13) for men and 1.04 (0.2 to 4.6) for
women. In mothers who received multiple opiate
treatment during delivery, the estimated relative risk
of offspring subsequently committing suicide was
equal for both sexes (0.26, 0.09 to 0.69).
Conclusion Minimising pain and discomfort to the
infant during birth seems to be of importance in
reducing the risk of committing suicide by violent
means as an adult.

Introduction
For decades millions of mothers in developed
countries have been subjected to new obstetric
procedures, but with limited knowledge of the long
term effects from those interventions. It does seem that
long term effects are possible as one case-control study
showed that suicide as an adolescent was associated
with adverse perinatal conditions, and another study
showed that suicide by violent means was associated
with mechanical birth trauma.1 2

Neither of these studies, however, controlled for
confounders. We tested whether traumatic birth could
be associated with subsequent suicide by violent means
in offspring, using a stringent study design. We also
predicted that this association could be reduced by
giving sedatives and analgesics to mothers during
delivery, as the infants’ perception of trauma would be
reduced. We based our predictions on the hypothesis
(presented to the ethics committee of the Karolinska
Institute in advance) that, through a process of
imprinting, certain individuals might subconsciously
create a traumatic situation during the act of suicide
that produces a sensation similar to that experienced
during birth.2 Since such imprinting processes are
facilitated by testosterone, we expected men to be
affected more than women.3 We analysed cases
matched with siblings by logistic regression. Variables
constituting a trauma score were selected by one of us
(MB) before any access to birth records.

Subjects and methods
Cases and controls
Cases were included in the study if: (a) they were adults
who had committed an unambiguous suicide by
violent means—that is, using a firearm, jumping from a
height, jumping in front of a train, laceration, hanging,
and strangulation; (b) they were born at one of seven
hospitals in Stockholm from 1945 to 1980; (c) they had
been examined after death at the Department of
Forensic Medicine, National Board of Forensic
Medicine, Stockholm between January 1978 and June
1995; and (d) they were Swedish citizens at the time of
death. Birth records could not be found for 22 (5.7%)
of 383 adults who had committed suicide, and two
(0.6%) of the adults had not been raised by their
biological parents so were excluded from the study,
leaving 359 cases for analysis.

Of 436 siblings born during the same period at the
same seven hospitals, birth records could not be found
for 26 (6.0%), four (1.0%) had not been raised by their
biological parents, and three (0.7%) had committed
suicide, leaving 403 siblings for comparison with 242
cases of suicide with siblings.

Blinded evaluation
Copies of the birth records of adults who had
committed suicide and their siblings were coded, and
data were extracted by two experienced midwives. (In
Sweden midwives assist most births and keep all birth
records.)

Trauma score and opiate treatment
A trauma score was calculated for each subject by
adding the number of instances when any of the
following birth events occurred that were likely to
cause pain to the infant: presentation other than
vertex, meconium stained amniotic fluid and mem-
branes, instrumental delivery or internal version, and
resuscitation and other complications usually requir-
ing ward care.

The number of times opiates (50-100 mg pethidine
hydrochloride or 15-20 mg morphine) were given
within 24 hours before birth was recorded.

Confounders
Several potential confounders were taken into account.
Categorical variables included: the hospital and year
and season of birth; maternal age, socioeconomic level,
and civil status; order of birth, duration of labour, birth
weight, and administration of nitrous oxide, barbitu-
rates, or chloroform. Indicator variables included:
treatment with oxytocin, neonatal asphyxia, and sex.
Duration of labour was determined in three ways: the
difference between the time of delivery and, when
available, time of onset of labour; the difference
between the time of delivery and time of admission to
the hospital plus two hours; and the difference between
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the time of delivery and the time the membranes
ruptured. No missing values were substituted, and sub-
jects with missing values were rejected during statistical
analysis. The origin of missing data has been attributed
to some midwives and was not likely to be due to
systematic errors causing bias.4

Statistical methods
We used the logreg procedure in epilog for the
logistic regression of subjects with a variable number
of siblings as matched controls. The relative risks for
subsequent suicide were estimated by multivariate
analysis after stepwise regression, using a significance
level of P < 0.05 as the criterion for inclusion. Determi-
nation of regression coefficients permitted estimation
of odds ratios for various factors, taking confounders
into account.5

The population attributable fraction (AF) was
calculated according to Levin6 from AF = [p(r − 1)] /
[pr + (1 − p)], where p denotes the proportion of
persons exposed to the risk and r denotes the relative
risk (r > 1).

Results
Obstetric practices changed during the study period.
The mean duration of labour with offspring that subse-
quently committed suicide and their siblings was 10.1
(SD = 6.0) and 9.5 (SD = 5.8) hours respectively.
Duration of labour decreased slightly during the study
period (fig 1). The average of the differences between
the years of birth of the offspring who committed sui-
cide and their siblings was 0.08 years.

Offspring who subsequently committed suicide
were more frequently exposed to birth complications
than their siblings (table). Instrumental delivery or
internal version, resuscitation, and other complications
during birth contributed to the mean trauma score
more during 1966 to 1970 and 1971 to 1980 than
before, and offspring who subsequently committed
suicide were subjected to about twice as many
interventions at birth than their siblings (fig 2).

During the birth of offspring who subsequently
committed suicide the mothers were given on average
fewer doses of opiates during five of the six periods:
1945-50, 1951-55, 1956-60, 1966-70, and 1971-80 (fig
3). Opiates were more commonly given at the ABB
hospital (Allmänna BB), where 52 of 115 (45%) moth-
ers received opiates compared with 69 of 530 (13%)
mothers at the other hospitals.

During multivariate analysis, matching cases with
their own siblings, the trauma score and treatment with
opiates were tested by logistic regression in competi-

tion with potential confounders (see table A on the
website). The following variables were significant:
maternal age (P = 0.009), sex (P = 0.006), treatment
with opiates (P = 0.007), and the interaction between
men and the trauma score (P = 0.002) (see table B on
the website).

The estimated relative risks in men of a single and
multiple trauma (>2) were 2.2 (95% confidence
interval 1.3 to 3.6) and 4.9 (1.8 to 13) times higher than
if no trauma had occurred respectively (fig 4). The cor-
responding risks in women were 1.02 (0.5 to 2.1) and
1.04 (0.2 to 4.6).

Comparison of birth variables included in trauma score for offspring who committed suicide who had or did not have siblings, and
siblings. Values are numbers (percentages) unless stated otherwise

Perinatal risk factor

Offspring

Total (%)
Siblings
(n=403)

Offspring to sibling
percentage ratio P value

Who had siblings
(n=242)

Who had no
siblings (n=117)

Presentation other than vertex 13 (5.4) 4 (3.4) 17 (4.7) 7 (1.7) 2.7 0.02

Meconium stained amniotic fluid and membranes 17 (7.0) 10 (8.5) 27 (7.5) 18 (4.5) 1.7 0.07

Instrumental delivery or internal version 10 (4.1) 13 (11.1) 23 (6.4) 15 (3.7) 1.7 0.09

Emergency caesarean section 1 (0.4) 1 (0.9) 2 (0.6) 2 (0.5) 1.1 0.91

Resuscitation 9 (3.7) 9 (7.7) 18 (5.0) 9 (2.2) 2.2 0.04

Other complication 15 (6.2) 10 (8.5) 25 (7.0) 9 (2.2) 3.1 0.002
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Fig 1 Mean duration of labour and regression lines during six
periods for 237 adults who committed suicide (data missing in five
cases) and 392 biological siblings (data missing in 11 cases)

Periods

M
ea

n 
tra

um
a 

sc
or

e

1971-801966-701961-651956-601951-551945-50
0

0.4

0.6

0.2

Suicides
Instrumental extraction or internal version
resuscitation, and other complications
needing care on neonatal ward

Non-vertex presentation and meconium
stained amniotic fluid and membranes

Siblings

Fig 2 Mean trauma score per subject during six periods for 242
adults who committed suicide and their 403 biological siblings.
Values are numbers of suicides and siblings; the 1971-75 and
1976-80 periods are combined
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The estimated relative risks of opiate doses were
equal for both sexes: single dose (0.51, 0.31 to 0.83) and
multiple doses (0.26, 0.09 to 0.69) (fig 5). A logistic
regression of opiate administration as the dependent
variable showed that only maternal age and birth order
were significant. More opiates were given to the young-
est maternal age group (odds ratio 16.8, 1.8 to 153)
(P = 0.01) relative to the 25-29 category. The youngest
maternal age group showed the lowest relative risk of
infants committing suicide as an adult of 0.31 (0.09 to
1.04, P = 0.06).

When entered as indicator variables, perinatal
trauma and absence of opiates to the mothers during
delivery yielded relative risks of 2.70 (1.46 to 5.00) and
1.95 (1.1 to 3.4, P = 0.02) respectively. If these risks are
causal then they correspond to population attributable
percentages of 17% and 43% respectively.

Discussion
Our prospective case-control study benefitted from no
potential recall bias, since data were collected at the
time of birth. The effectiveness of the study design
using cases matched with biological siblings was

confirmed by 13 of 15 considered potential confound-
ers, particularly order of birth, being non-significant.
This suggests that influences from unknown potential
confounders are also effectively reduced. Moreover, the
number of unrecorded potential confounders is
limited because the obstetric procedures that were
found significant only occurred during the initial few
hours of the subject’s life.

The increase in the contribution of obstetric and
neonatal measures to the trauma score after 1965
does not seem to be due to an increased accuracy
in record keeping during recent years, since the
number of recorded presentations other than vertex
and meconium stained amniotic fluid and membranes
has not correspondingly increased. We conclude that
the observed increase is real and reflects more
active obstetrical care for reducing perinatal com-
plications.

We cannot exclude the possibility that it may be the
circumstances giving rise to the need for a traumatic
intervention that are the cause of the increased suicide
risk, rather than the intervention itself. Perhaps these
individuals are at a high risk in some subtle way, for
which the need for obstetric intervention is merely a
marker. Yet this does not explain why other trauma, not
related to obstetric procedures, are also associated with
violent suicide.

If opiates did not have any beneficial effects on the
long term outcome, we would have expected that
mothers had been given more opiates when giving
birth to subjects who subsequently committed suicide,
since those births were often the most complicated. But
the opposite effect was observed, and we regard this as
an indication that opiates might protect the infant
from violent suicide as an adult.

Irrespective of the explanation for the opiate effect,
it seems important that an obstetric procedure, of only
a couple of hours at birth, might have a long term pro-
tective effect in adulthood. If treatment with opiates
does not confer protection there must be another
closely associated factor present at or before birth that
makes an infant less prone than its sibling to violent
suicide as an adult.
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Fig 3 Mean number of opiate doses given to mother per subject for
three periods preceding birth during six periods for 242 adults who
committed suicide and 403 biological siblings
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Fig 4 Relative risks (odds ratios) for committing suicide as an adult
male after a single or multiple perinatal trauma. Values are numbers
of suicides and siblings
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Fig 5 Relative risks (odds ratios) for committing suicide as an adult
when a single or a multiple dose of opiates had been given to the
mother within 24 hours before birth. Values are numbers of suicides
and siblings
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An alternative explanation could be that painful
deliveries make women ambivalent towards their
infants, and as a consequence they are less motivated to
provide good child care, and that treatment with opiates
might counteract such a mechanism. Obstetric proce-
dures that alleviate pain are then equally important.

It seems strange that maternal age was significant,
particularly as the highest risk of subsequent violent sui-
cide was associated with the 25-29 age group, and that
the risk was considerably lower for very young mothers.
It should be noted, however, that the youngest mothers
received the most opiates, which might have reduced the
effect of any perinatal trauma on their infants.

The attributable fractions apply to the population
studied only; because of familial factors (unpublished
data) at least the opiate effect is not applicable to the
general population. Yet the size of the fractions, 17%
and 43%, respectively, indicates that the effects can be
substantial.

This study suggests that the risk for a subsequent
violent suicide is approximately halved in those subjects
of certain mothers who received one treatment with
opiates. But treatment with opiates might lead to subse-
quent opiate drug addiction in the offspring.7 Hence, in
spite of the results of our study it seems incorrect to rec-
ommend the use of opiates. In one study subjects
addicted to opiates had a 63 times greater mortality than
expected.8 The gain in preventing a violent suicide in
favour of an opiate addiction is dubious. We have no
suggestion for an alternative drug for protecting infants
that has no unwanted effects.

The incidence of adolescent suicide has increased in
many developed countries during the past few decades.
These are the cohorts that were born during the mid 40s
and later when more active obstetric procedures were
applied to reduce fetal asphyxia. We believe that obstet-
ric procedures should be chosen to minimise pain and
discomfort to the infant if an increased risk of suicide by
violent means is to be avoided.

Our findings could be further corroborated by
studies of not just subjects who commit suicide but also
of those of accident proneness. Then, because of famil-
ial factors, it is of fundamental importance to eliminate
confounders by using siblings as controls.
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Fifty years ago
The new NHS: NHS

No one expected that such a vast scheme as that outlined in the
National Health Service Act of 1946 would begin in a way that
would please everybody—least of all those upon whom the main
burden of the work falls, the medical men and women of this
country. The situation is still too confused to give anything like a
clear picture of what is happening, but perhaps the most
noteworthy fact is the eagerness with which the public has
sought to take advantage of a service which, in effect, guarantees
the supply, free of direct charge, of everything from wigs to iron
lungs. There has been an overwhelming demand for spectacles
and dentures, and a run on the chemist shops so fast at times as
almost to exhaust the supplies of certain pharmaceutical
products. Presumably in time the novelty will wear off and the

demand for such things as spectacles will decrease as the
numbers of those apparently needing them diminish. This rush
of the public for remedies and appliances has put an acute strain
upon the medical professions especially those in general
practice. Evidence comes in from all over the country that
doctors’ surgeries are crowded out, and the doctors themselves
deplore that this heavy pressure of work has made it at times
impossible for them to give their patients adequate care and
attention. If the demand for the doctor’s time continues at the
present level we can foresee that in the event of an epidemic in
the winter the life of the general practitioner in particular will
become intolerable. (Letter, 3 November 1948, p 864. See also
editorial by Gordon Macpherson, 3 January 1998, p 6.)

Key messages

x Adverse perinatal conditions are associated with
an increased risk of suicide by violent means for
adult men

x Giving opiates to the mother during delivery
was associated with a decreased risk of
subsequent suicide by violent means in
offspring

x Similar studies of accident proneness as well as
suicides by violent means are required possibly
to corroborate the findings

x Obstetric procedures should be chosen that
reduce perinatal trauma to minimise the
possible risk for subsequent adult self
destructive behaviour
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