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Full Text: Headnote ABSTRACT: For decades, millions of mothers have been subjected to new obstetric
procedures, but with little knowledge of the long term effects from such interventions. Such procedures might,
however, be of importance for the infant's behavior as an adult. Jacobson and Bygdeman found that a traumatic
birth was associated with an increased risk of the infant subsequently committing suicide by violent means,
whereas giving opiates to the mother during labor seemed to reduce the risk. cases were matched with
biological siblings to avoid confounding from genetic, socioeconomic, and environmental factors. Headnote
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: Historic 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: Minimizing 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 confounding factors. 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 analyzed 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,
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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 membranes, instrumental
delivery or internal version, and resuscitation and other complications usually requiring 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 confounding factors 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 labor, birth weight, and administration of nitrous oxide, barbiturates, or
chloroform. Indicator variables included: treatment with oxytocin, neonatal asphyxia, and sex. Duration of labor
was determined in three ways: the difference between the time of delivery and, when available, time of onset of
labor; the difference between the time of delivery and time of admission to the hospital plus two hours; and the
difference between the time of delivery and the tune the membranes ruptured. No missing values were
substituted, and subjects 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. Determination 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 Levin (6) 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 labor
with offspring that subsequently committed suicide and their siblings was 10.1 (SD = 6.0) and 9.5 (SD = 5.8)
hours respectively. Duration of labor decreased slightly during the study period (fig 1). The average of the
differences between the years of birth of the offspring who committed suicide and their siblings was 0.08 years.
Offspring who subsequently committed suicide were more frequently exposed to birth complications than their
siblings (Table 1). 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).
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Figure 1
Mean duration of labor 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).
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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 (Allmanna BB), where 52 of 115 (45%) mothers
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 competition with potential confounders. 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).
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Figure 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.

£
o

Siblings Suicides
Instrumental extraction or

D . internal version, resuscitation
and other complications needing
care on neonatal ward

0.4 H Non-vertex presentations and H
meconium stained amniotic
fluid and membranes

Mean trauma score

0.2 et

0 b b P /P
1945-50 1951-55 1956-60 1961-65 1966-70 1971-80
Periods

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 corresponding risks
in women were 1.02 (0.5 to 2.1) and 1.04 (0.2 to 4.6). The estimated relative risks of opiate doses were equal
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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 youngest 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.
Figure 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.

e
o

Siblings Suicides

B E-
B Bo
B N0

o
a
|

o
)

Mean number of opiate doses
[=]
w
|

(=]
by

Periods

DISCUSSION Our prospective case-control study benefited 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 confounders, 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 complications.
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Figure 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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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.
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Figure 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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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 protective 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. 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
procedures that alleviate pain are then equally important. It seems strange that maternal age was significant,
particularly as the highest risk of subsequent violent suicide 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 subsequent opiate drug addiction in the offspring.7 Hence, in
spite of the results of our study it seems incorrect to recommend the use of opiates. In one study subjects
addicted to opiates had a 63 tunes greater mortality than expected.8 The gain in preventing a violent suicide in
favor 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 obstetric procedures should
be chosen to minimize 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 familial factors, it is of fundamental importance to eliminate
confounders by using siblings as controls. Acknowledgments: This study was approved by the ethics committee
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Sweden, and Marc Bygdeman, professor, Department of Obstetrics and Gynaecology, Karolinska Hospital, SE-
171 76 Stockholm, Sweden. Email: bertil.jacobson@]labtek.ki.se. Editor's Introduction: In republishing this latest
paper we honor Swedish researcher Bertil Jacobson for a decade of unique studies documenting the long-term
consequences of trauma at birth. Working with records of large groups of people using sophisticated statistical
methods, Jacobson and colleagues at the Karolinska Institute have repeatedly documented the unpredicted
connection between routine obstetrical practices and the higher risk of addiction and suicide later in life. These
findings, although published in medical journals, have been largely ignored in obstetrics and its warnings have
not been heeded. Jacobson alerted us to his findings in an invited address to our 3rd International Congress in
1987 subsequently published in our Journal, volume 2 (3) Summer 1988. An analysis of births and deaths in
hospitals of Stockholm revealed an elevated risk of addiction and suicide in relation to prophylactic
administration of drugs at birth. They found a highly uneven distribution of births of addicts which incriminated
hospitals that had given mothers far more nitrous oxide. Researchers pointed to possible imprinting mechanism
at birth to explain a tendency to repeat early traumatic events later in life-a tendency also discovered by an
American team led by psychologist Lee Salk investigating adolescent suicides (1985). By 1988, the Jacobson
group proved a risk relationship between obstetric anesthetics and amphetamine addiction in the offspring. In
1990 they showed a similar risk relationship between anesthetics and opiate addiction. Further refined studies
eliminated socio-economic status and residential neighborhood as significant risk factors (1992 and 1993). In
the study below (1998) obstetric care was again related to proneness of offspring to suicide as adults. A key
factor was the estimated amount of pain and discomfort (Trauma Score) suffered by the babies-especially boys-
in labor and delivery. Ironically, the administration of more anesthetics lowered the risk of later suicide, posing a
dilemma between risking addiction and risking suicide! Since pain at birth is ubiquitous in routine obstetrical
birth, the real solution seems to lie not hi more anesthetics but in earnest application of all non-phannacologic
measures that reduce or eliminate pain for mother and baby-a point not made in the paper. Reprinted with
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