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Abstract:

Background: Epidemiological research has demonstrated that suicidal ideation is a relatively fre-
KEY WORDS quent complication of pregnancy in both developed and developing countries. Hence, the aims of

this study are: to assess whether or not pregnancy may be considered a period highly susceptible

to suicidal acts; to recognize potential contributing factors to suicidal behaviors; to describe the

Depression ) . N .
repercussions of suicide attempts on maternal, fetal, and neonatal outcome; to identify a typical

Pl’egnanCy profile of women at high risk of suicide during pregnancy.

Suicide Methods: Medical literature information published in any language since 1950 was identified

using MEDLINE/PubMed, Scopus, and Google Scholar databases. Search terms were: “pregnan-
cy”, (antenatal) “depression”, “suicide”. Searches were last updated on 28 September 2010. For-
ty-six articles assessing the suicidal risk during pregnancy and obstetrical outcome of pregnancies
complicated by suicide attempts were analyzed, without methodological limitations.

Results: Worldwide, frequency of suicidal attempts and the rate of death by suicidal acts are
low. Although this clinical event is rare, the consequences of a suicidal attempt are medically and
psychologically devastating for the mother-infant pair. We also found that common behaviors
exist in women at high risk for suvicide during pregnancy. Review data indeed suggest that a cha-
racteristic profile can prenatally identify those at highest risk for gestational suicide attempts.
Conclusions: Social and health organizations should make all possible efforts to identify women
at high suicidal risk, in order to establish specific programs to prevent this tragic event. The avail-
able data informs health policy makers with a typical profile to screen women at high risk of
suicide during pregnancy. Those women who have a current or past history of psychiatric disord-
ers, are young, unmarried, unemployed, have incurred an unplanned pregnancy (eventually ter-
minated with an induced abortion), are addicted to illicit drugs and/or alcohol, lack effective
psychosocial support, have suffered from episodes of sexual or physical violence are particular-
ly vulnerable.
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Introduction major depressive disorder, thus placing young women at

risk of suffering from severe affective impairment during

World Health Organization report has named de- pregnancy.?3# Indeed, antenatal depression is a signifi-
pression as the greatest disease burden for women cant public health problem. Information drawn from scien-
worldwide. ' In particular, childbearing years are a time tific literature underlines that, in developed countries, be-
of increased vulnerability to the onset or recurrence of tween 3% and 16% of pregnant women fulfill the diag-
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nostic criteria for unipolar major depression.5¢ In specific of high clinical interest in the developed countries. In these
populations, such as marginalized minority groups and countries, in fact, the rate of maternal deaths due to other

unmarried teenagers, the rate of clinically relevant mood conditions, such as poor antenatal care and malnutrition,

- - 30
symptoms in pregnancy may be as high as 51%. In de- have progressively decreased during the last century.
. . . Moreover, the epidemiological studies have been mainly
veloping countries, the prevalence of antenatal depression

is estimated at 33%.8

It is well-known that antenatal depression adversely

focused on the increased risk of suicidal attempts during
the puerperal period, since suicides account for up to 20%

. . . . of postpartum deaths.3!
impacts on several obstetrical, fetal, and infantile out- . . . .
Hence, the primary aim of this study is to assess wheth-
comes. In fact, untreated maternal mood symptoms have . . .
) . . . er or not pregnancy may be considered a period highly
been associated with an increase in the rate of pregnancy . . . 8
L. . . susceptible to suicidal events. Other scopes of this review
complications (such as pre-eclampsia, premature delivery, . . L .
) . . are: to recognize potential contributing factors to suicidal
impaired fetoplacental function, and low fetal growth) ] ] : .
] behaviors; to describe the repercussions of suicide at-
and perinatal problems. 9.10,11,12,13,14 ]
. . e tempts on maternal, fetal, and neonatal outcomes; to iden-
Maternal depression also induces significant effects on . i . i K L
) . . ) tify a typical profile of women at high risk of suicide dur-
neonatal physiology. Elevated cortisol and norepinephrine . i . . .
. . . ing pregnancy, in order to establish effective strategies of
levels, lower dopamine levels, and greater relative right .

revention.
frontal EEG asymmetry have all been described in new- P

borns of mothers suffering from depression during preg-
Methods

nancy.'51¢ Findings from a preliminary, recent study'”

have also suggested that there is an elevated risk of lower . . . . . .
Medical literature information published in any language

since 1950 was identified using MEDLINE/PubMed, Sco-
pus, and Google Scholar databases. Additional refer-

birth weight among infants born to adolescent mothers
who report depressive symptoms complicated by self-

harm ideation and behavior compared to those born to . . . .
. . . ences were identified from the reference lists of published
adolescents who report depressive features without suicid- ] u . N
articles. Search terms were: “pregnancy”, (antenatal) “de-
al symptoms. e
pression”, “suicide”. Searches were last updated on 28

September 2010. Selected on the basis of their abstract
or the full-text article when the abstract was unavailable,

The detrimental impact of untreated maternal depres-
sion on the infant neurocognitive and psychological devel-

opment is also well-known. Many untreated women contin- . . . . .
. . ) all articles assessing the suicidal risk during pregnancy and
ve to be depressed in the postnatal period and are at risk . . : .
. . K . 3 L. ) obstetrical outcome of pregnancies complicated by suicide
of impaired interaction with their infant at a time when the . R
A L. ) . attempts were acquired and analyzed, without methodo-
child is in a particularly sensitive developmental pe- K L. . X L .
) . . logical limitations. Forty-six articles met the wide inclusion
riod,18:19.20.21.22 gnd this may lead to poorer cognitive func- e K
L. . . . . . criteria. The Author was the only reviewer who performed
tioning and compromised social adaptation during child- . ;
both data selection and extraction.
hood, adolescence, and young adulthood.23.24.25

Prevalently, however, depression is characterized by a R It
esults
dramatic increase in the risk of suicide or serious suicide

attempts, since more than 90% of suicide victims have a L L.
A A . Prevalence of suicidal ideation in pregnancy
diagnosable mental illness and approximately 60% of all . A .
. . . . 5 In the Western world, recent epidemiological re-
suicides occur in persons with mood disorders.?¢ A .
. . L. Lo searches have demonstrated that suicidal ideation may be
Suicide during pregnancy is included among the indi- detectable i . ] p 13.1% 1
etectable in a percentage ranging from . o
rect causes of maternal death. The World Health Organi- 33.0% of ': 932 5 g 9 ? ; " °
. of pregnant women.3? mptoms frequently as-
zation defines maternal deaths as all deaths occurring any ) ° p ° . . L ympe q 7
. . . sociated with suicidal ideation include depressed mood,
time during pregnancy and up to 42 days after parturi- lack of i ot N bsessi
ack of concentration, anxie reoccupations, obsessive
tion.?” Indirect causes of maternal deaths include all those i . ! ired i P P " bodi
compulsive symptoms, tiredness, worry concerning bodi
conditions not directly related to obstetric cause but wor- p yme ! ! Y ° Y
L. functions, and compulsion.34
sened by the pregnant status, such as complications due to n developi ries. t Iy 14% of ;
n developing countries, too, near of pregnan
cardiac disease and mental disorders. When all maternal .p 9 T 4 ° P .g
. . . women admit to thoughts of self-harm. 8 In these regions of
deaths within one year after delivery are considered, L. . . .
. . . the world, the occurrence of suicidal ideation during the
suicide is one of the four leading causes of maternal rational iod i | . call
estational period is a relevant concern especially amon
deaths overall (together with thromboembolisms, obesity, 9 P R . . P ’ 9
) . . adolescents, since it has been reported in up to 17% of
and cardiac events).2829 For this reason, maternal mortali-
. . C . young mothers.35
ty associated with psychiatric illness should remain a focus
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A. How many mothers die by suicide? ternal mortality in these populations. Moreover, only five
Europe cases of maternal svicidal deaths were identified through
A Danish register /case audit study based on data from a follow-up investigation of 41 injury-related maternal
the registers of the Danish Medical Health Board, death deaths identified from 1992 to 1994 in North Carolina.*’
certificates, and hospital records covering the period Canadian data also excluded a significant risk of suicidal
2002-2006 identified 26 cases of maternal death, lead- death during pregnancy.#¢
ing to a maternal mortality ratio of 8.0/100,000 live
births.3¢ No cases of death due to suicide were identified. Asia
Similar results derived from data extrapolated from three An epidemiological study*” looked at maternal deaths
national Finnish health registers3” and two Swedish nation- in Singapore from 2000 to 2004, by linking coronial cases
al registers.30 of female suicide in the reproductive age group 15-45
Only five cases of suicidal deaths during pregnancy years, with the birth registration database, to identify
have been described in the United Kingdom report Why both early and late maternal deaths. Among the 589 cas-
mothers die 2000-2002.3¢ In three of these cases, the es of identified maternal death due to suicide, none of
women had been diagnosed with severe form of psychia- these occurred during pregnancy.
tric disorders, such as major depression (two cases) or schi-
zophrenia (one case). Africa
Similar results emerged after analyzing data from
North America African countries. An estimation of maternal mortality rates
An epidemiological U.S. study performed on a large for 1982-83 in Zambia led to identify just one case of
State of California database showed that the cumulative suicide (induced by an illegitimate pregnancy).*®¢ Of 175
incidence of suicide attempts during pregnancy was four maternal deaths reported in two district of Zimbabwe
per 10,000 pregnancies.3? The contribution of several over two years (1989-1990), four were listed as suicide
injuries to maternal mortality was assessed through a re- owing to unwanted pregnancy.*?
view of New York City medical examiner records of 2331 B. Factors contributing to increase the suicidal risk in
women 15-44 years of age who died of injuries during pregnancy are summarized in Table 1.
1987-91.40 The largest proportion of injury-related
deaths were homicides (63%), whereas suicide accounted Developing countries
for only 11 cases. To further determine the prevalence of Suicide can be precipitated by an illegitimate preg-
suicide during pregnancy, the autopsy reports of all fe- nancy, especially in those societies where social sanctions
male residents of the same city, 10-44 years old, who and religious condemnation are particularly harsh.5°
committed suicide from 1990 to 1993 were assessed for Moreover, in specific religious and cultural contexts, con-
pregnancy. *' The standardized mortality ratio for suicide ceiving a female fetus, history of being beaten by the
during pregnancy was 0.33; that is, the number of suicides husband either during or before the current pregnancy,

of pregnant women was only one-third of that expected. o . L
. A Table 1: Contributing factors to suicidal behaviors in pregnancy*

A retrospective study of abortion and maternal deaths

in Minnesota during the period 1950-1965 including data

on more than 1,400,000 women reported only four cases

Developing countries Developed countries

Intimate partner violence, both

Intimate partner violence, both .
P ! physical and sexual

physical and sexual
of suicides that occurred during the gestational period,*2

. . . Unmarried status Unmarried status
whereas the Maternity Mortality Collaborative (a U.S.
. . .. . Teen age # Teen age #
program focused to investigate incidence, risk factors, and
. . . ops P tsid i € Unpl d
causes of maternal deaths in 19 regional areas) identified JEJUEIIE] GUE e Tl AR I 2
. 3 Lack of effective familial Lack of effective familial and/or
13 cases of suicide among 712 deaths of women during and /or social government insti- social government institution
pregnancy that occurred between 1980 and 1985. 43 tution supports supports
. . } Conception of a female fetus,

In the year 2000, a collaborative effort involving especially in those traditional ST ——
World Health Organization (WHO), UNICEF, and UNFPA m':::; ;veh::rsz f::’;fdfff,:zi“' iy [y Tl e Aerdoy
estimated 660 maternal deaths in the United States. This birth of male infants
averages out at 11 maternal deaths per 100,000 live Poor mother-in-low support Street drug/alcohol abuse
births reported.** The most common causes of maternal Unemployment
death varied somewhat from region to region. Several Induced abortion
medical and obstetric complications, but not suicidal at- * These findings are not in a ranking numeric order

# Age ranges are not available

tempts, were identified as significant contributors to ma- € Pregnancy in unmarried women
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and an unhelpful or unsupportive mother-in-law also show
a strict connection with antenatal depression and suicidal
behavior.® Explanations for these associations appear to
be rooted in the culture of many developing countries. In
traditional societies, where the wife’s mother-in-law is the
matriarch who holds effective power and control and the
daughter-in-law is under her strict guidance and supervi-
sion, a strong familial preference exists towards the birth

of male infants.5!

Developed countries

The rate of suicidal ideation in pregnancy is significant-
ly associated with psychiatric disorder and, especially,
with current major depressive episode and comorbid an-
xiety disorder and/or substance abuse.832 Psychosocial
factors which may also contribute to increase the rate of
maternal suicide attempts during pregnancy are teen age,
unplanned pregnancy, unmarried status or recent divorce,
unemployment, and difficult access to safe abortion ser-
vice.’152 Moreover, hospital-based, cohort studies, and
literature reviews have suggested that infimate partner
violence, previous experience of sexual assaults, interper-
sonal conflicts also represent specific factors associated
with an increased suicidal risk.53:55:55 Experiencing intimate
partner violence may increase the risk of suicidal beha-
viors by enhancing the risk of impulsive responses and
facilitating the onset of posttraumatic stress disorder, since
both situations are intrinsically associated with an in-
creased suicidal risk.5¢°7 In addition, both severe emotion-
al distress®® and overall suicidal risk is increased after
voluntary pregnancy termination. Indeed, the risk of sui-
cidal ideation and attempt is at least doubled in women
who experience abortion;??°° though other studies®' re-
port that the suicide rate among women who have abor-
tions may be as much as six times higher than that of
women who have given birth in the prior year, and double
that of women who experience spontaneous abortion. Of
note, however, the strongest evidence-based confirmation
regarding the relationship between voluntary pregnancy
termination and an increase in the suicidal risk derives
from a review available from a journal issued by a catho-
lic association.®?2 A possible explanation of the increased
risk of suicidality after induced abortion is that this deci-
sion, for many women, rather than being a relief and/or
an answer to their problems, may be additional proof of
their worthlessness and may contribute to suicidality;°3
indeed, it has been reported that a post-abortion suicide
attempt may be an impulsive act of despair.®4
C. Most frequently used methods for attempting suicide in
pregnancy.

Almost invariably, pregnant women choose poison inges-

tion or drug overdose for their suicide attempts.®> Indeed,
a Thailand study demonstrated that poisoning is the com-
monest method of suicide, organophosphate pesticides
such as parathion being the poison of choice.¢:47

In contrast, in Western countries several licit drugs, such
as benzodiazepines, are the most frequently used drugs
for attempting suicide.°® However, different medications,
including analgesics (most notably acetaminophen), vita-
mins or iron, antibiotics, antihistamines or decongestants
may be used in order to attempt suicide.®® Moreover, de-
spite the use of barbiturates being progressively de-
creased in both neurological and psychiatric practice, such
medications are still used by suicidal pregnant women.”®
The period of pregnancy at highest risk of suvicide at-
tempts seems to be the second trimester.”’

D. Maternal and neonatal outcome after attempted suicide.

Interesting information comes from studies focused on
investigating whether or not suicide attempts by drug
overdose may impair obstetric, fetal, and neonatal out-
comes. In answer to this question, women diagnosed with
drug intoxication during pregnancy were identified in the
Regional Hospital Discharge Registry of North Jutland
from 1977 to 1999 by linkage of diagnoses for abortion
and delivery with diagnoses for intoxication. Hospital
medical records were reviewed to obtain data on drug
use, dosage, and pregnancy outcome:’? of 122 women
studied, 17 experienced spontaneous abortion. Hence, in
general, a drug overdose shortly before or during preg-
nancy might have been associated with a doubled risk of
spontaneous abortion whereas, compared with the back-
ground population, there was no increased risk of conge-
nital abnormalities or prematurity. No increase in the struc-
tural teratogenic risk was demonstrated in pregnant wom-
en who attempted suicide by specifically ingesting very
large doses of different barbiturates.”! Cognitive status
and performances at behavioral scales of children ex-
posed to barbiturates throughout placenta also did not
indicate any developmental impairment.”!

Recently, however, very large dose of specific benzo-
diazepines (such as nitrazepam) used for suicide attempts
during pregnancy was associated with increased rates of
congenital birth defects (which may be connected with the
disruption of protein metabolism in fetal mesenchyma).”?
Moreover, a linked Vital Statistics-Patient Discharge State
of California database confirmed that suicide attempts
during pregnancy might be associated with significantly
higher rates of maternal and perinatal morbidity, and in
some cases, perinatal mortality.3° In fact, such women
showed an increase in the risk of premature labor, caesa-
rean delivery, and need for blood transfusion. Analysis of
neonatal outcomes also revealed increases in respiratory

distress syndrome and low birth weight.38 In addition, ma-
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ternal death due to suicide may seriously compromise the tion, easy access to public abortion services should be
future development of orphans. In fact, children who lose available to those women who choose to interrupt preg-
their own mother because of suicidal acts show a greater nancy.852
risk of hospitalization for all types of psychiatric disorders The third step is to promote close cooperation between
and suicide attempts than offspring of parents who have community psychiatric services, family physicians, hospital
died of other causes.”* gynecological units, and local social services in order to
provide the best available care for all women diagnosed
Discussion with psychiatric disorders who have become mothers. Re-
grettably, however, up to 70% of patients with mental
Review data seem to suggest that prevalence of unipolar problems withdraw psychotropic medication during preg-
depression and suicidal ideation in pregnancy is relatively nancy and refuse psychiatric counseling;”® of note, care
high,5-83233.35  However, frequency of suicidal attempts does not resume during the postpartum period.”? Thus, such
and, especially, rate of death by suicidal acts are low in women should be informed, at least during early pregnan-
both developed and developing countries.3¢4? Although cy, that the risk of untreated mental disorder outweighs
rare, consequences of a suicidal attempt are likely to be the risk for the fetus of exposure to most psychotropic me-
devastating for the mother-infant pair.3¢.72-74 dications.8? In fact, several classes of psychotropic seem
Moreover, local social and health organizations may devoid of significant structural teratogenic risks. Among
consider such women unable to carry out sound maternal antipsychotics, chlorpromazine is the drug which shows the
functions;”> hence, infants who survive maternal suicide highest number of studies suggesting its reproductive sa-
attempts during pregnancy could be at increased risk of fety8? whereas, among antidepressants, fluoxetine and
institutionalization. For these reasons, social and health sertraline should be preferred, since both (anecdotally)
organizations should make all possible efforts to identify have been associated with slight increase in fetal malfor-
women at high suicidal risk, in order to actuate specific mations.8082 |t is also possible to safely start or continue
programs focused on preventing tragic outcomes. Suicidal some mood stabilizing agents, since the slight increase in
literature allows to identify the typical profile of women the risk of orofacial cleft suggested for lamotrigine? has
at high risk of suvicide during pregnancy. Hence, the first not been confirmed in recent studies.?3 However, nearly all
step towards preventing suicidal events in pregnancy is to these medications (with the exception of lamotrigine) have
identify pregnant women who are at elevated risk fac- been associated with an increased risk of perinatal com-
tors.8 In developed counties, those women who have a plications if used in late pregnancy.8* Therefore, if clini-
current or past history of psychiatric disorder,*° are young, cians deem indispensable the continuance of psychotropic
unmarried, have incurred an unplanned pregnancy which medications during the last stage of the gestational pe-
has terminated in abortion,?’2 are addicted to illicit drugs riod, they must firmly suggest that delivery happens in
and/or alcohol, lack effective psychosocial support, have hospitals equipped with specialized neonatal intensive
suffered from episodes of sexual or physical violence are nursery units.8>
particularly vulnerable.853-55 However, the vast majority of maternal deaths due to
The second step of an effective prevention-plan - since suicide occur after parturition.3! Thus, social, psychological,
between 4% and 8% of all women experience intimate and clinical support provided to such mothers should be
partner violence during pregnancy’® - should consist of continued for at least the first six months of puerperium.
organizing specific social task-forces to implement and The prolonged support may reduce the risk of other tragic
publicize (in both developing and developed countries events, such as neonaticide (child homicide on the first 24
and either in disadvantaged or privileged social context) hours of life) and infanticide (child homicide within the first
specific programs which may facilitate women experienc- year of life), which could be brought by mothers who de-
ing abusive relationships to withdraw from such perverse velop antenatal depression and continue to be depressed
attachments.2 Such programs should also involve those after parturition.8¢ The support resources should gradually
women who have temporarily chosen to continue the affec- be discontinued only when the personal and clinical situa-
tive bonding of a desire to ensure a “normal” family to tion of the mothers appears to be satisfactorily and defini-
their children. Obviously, these programs must include both tively stabilized.

practical support (e.g., safe accommodation, decent work

for unemployed women, and facilitated access to gyneco- Conclusions

logic care and legal assistance) as well as psychological

support, finalized to facilitate the choice of continuing ges- Although reviewed studies do not allow us to differentiate
tation.”” Alternatively, in the case of an unwanted concep- between factors associated with suicidal ideation and fac-
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tors which may contribute to the occurrence of violent and support, disadvantaged economic conditions, difficulty in
definitive suicidal acts, available data clearly indicate a adherence to rigid cultural and religious rules (especially
noteworthy discrepancy between the prevalence of sui- in contexts which stigmatize any female non-orthodox be-
cidal ideation during pregnancy (relatively high) and the haviors), and a previous history of personal traumatic ex-
rate of death due to intentional self-harm (extremely low). periences (including intimate partner violence and induced
This discrepancy seems to suggest that maternal death due abortion).

to suicide may occur merely in the presence of several,

concomitant triggers which involve different areas of the Funding: none

complex maternal universe such as compromised mental Competing interest: The author declares that he has no
stability, weakness of the desire to experience maternity, competing interests

unhealthy life-style, poor affective liaisons and family Ethical approval: Not required

References

. Murray CJL, Lopez AD, eds. The Global burden of disease: A comprehensive assessment of mortality and disability from disease, injures and risk fac-
tors in 1990 and projected to 2020. Cambridge, MA: Harvard University Press, 1996.

2. Gentile S. Prophylactic treatment of bipolar disorder in pregnancy and breastfeeding: focus on emerging mood stabilizers. Bipol Disord. 2006 Jun;
8(3):207-20.

3. Burt VK, Rasgon N. Special considerations in treating bipolar disorder in women. Bipol Disord. 2004 Feb;6(1):2-13.

4. Yonkers KA, Wisner KL, Stowe Z, Leibenluft E, Cohen L, Miller L, et al. Management of bipolar disorder during pregnancy and postpartum period. Am
J Psy-chiatry. 2004 Apr; 161(4):608-20.

5. Kumar R, Robson KM. A prospective study of emotional disorders in childbearing women. Br J Psychiatry. 1984 Jan; 144:35-47.

6. Sundstrom IM, Bixio M, Bjorn |, Astrém M. Prevalence of psychiatric disorders in gynaecologic outpatients. Am J Obstet Gynecol.2001Jan;184(2):8-13.

7. Hallbreich U. Prevalence of mood symptoms and depression during pregnancy: implications for clinical practice and research. CNS Spectr. 2004 Mar;
9(3):177-84.

8. Gausia K, Fisher C, Ali M, Oosthuizen J. Antenatal depression and suicidal ideation among rural Bangladeshi women: a community-based study. Arch
Womens Ment Health. 2009 Oct;12(5):351-8.

9. Orr ST, Miller CA. Maternal depressive symptoms and the risk of poor pregnancy outcome. Review of the literature and preliminary findings. Epide-
miol Rev. 1995; 17(1):165-71.

10. Stott DH. Follow-up study from birth of the effects of prenatal stresses. Dev Med Child Neurol. 1973 Dec ;15(6):770-87.

11. Kurki T, Hiilesmaa V, Raitasalo R, Mattila H, Ylikorkala O. Depression and anxiety in early pregnancy and risk of preeclampsia. Obstet Gynecol.
2000 Apr; 95(4):487-90.

12. Freeman MP. Perinatal psychiatry: risk factors, treatment data, and specific challenges for clinical researchers. J Clin Psychiatry. 2008 Apr;
69(4):633-4.

13. Steer RA, Scholl TO, Hediger ML, Fischer RL. Self-reported depression and negative pregnancy outcomes. J Clin Epidemiol.1992 Oct;45(10):1093-9.

14. Hollins K. Consequences of antenatal mental health problems for child health and development. Curr Opin Obstet Gynecol. 2007 Dec;19(6):568-72.

15. Diego MA, Field T, Hernandez-Reif M, Cullen C, Schanberg S, Kuhn C. Prepartum, postpartum, and chronic depression effects on newborns. Psychia-
try. 2004 Spring; 67(1):63-80.

16. Surkarn PJ, Kawachi I, Ryan LM, Berkman LF, Carvalho Vieira LM, Peterson KE. Maternal depressive symptoms, parenting self-efficacy, and child
growth. Am J Public Health. 2008 Jan;98(1):125-32.

17. Hodgkinson SC, Colantuoni E, Roberts D, Berg-Cross L, Belcher HM. Depressive symptoms and birth outcomes among pregnant teenagers. J Pediatr
Adolesc Gynecol. 2010 Feb; 23(1):16-22.

18. Heron J, O’Connor TG, Evans J, Golding J, Glover V, ALSPAC Study Team. The course of anxiety and depression through pregnancy and the post-
partum in a community sample. J Affect Disord .2004 May; 80(1):65-73.

19. Murray L, Fiori-Cowley A, Hooper R, Cooper P. The impact of postnatal depression and associated adversity on early mother-infant interactions and
later infant outcome. Child Dev. 1996 Oct; 67(5):2512-26.

20. Figueiredo B, Costa R, Pacheco A, Pais A. Mother-to infant emotional involvement at birth. Matern Child Health J. 2009 Jul; 13(4):539-49.

21. Cohn JF, Tronick E. Specificity of infants’ response to mothers’ affective behavior. J Am Acad Child Adolesc Psychiatry. 1989 Mar; 28(2):242-8.

22. Hart S, Field T, del Valle C, Pelaez-Nogueras M. Depressed mothers’ interactions with their one-year-old infants. Infant Behav Dev. 1998;
21(3):519-25.

23. Dunham P, Dunham F, Hurshman A, Alexander T. Social contingency effects on subsequent perceptual-cognitive tasks in young infants. Child Dev.

1989 Dec;60(6):1486-96.

J Inj Violence Res. 2011 Jul; 3(2): 90-97. doi: 10.5249/jivr.v3i2.98 Jjournal homepage : http:// wwuw.jivresearch.org



http://www.jivresearch.org/�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Astr%C3%B6m%20M%22%5BAuthor%5D�
http://dx.doi.org/10.5249/jivr.v3i2.98

96 Injury & Violence Gentile S

24. Murray L, Hipwell A, Hooper R, Stein A, Cooper P. The cognitive development of 5-year-old children of postnatally depressed mothers. J Child Psy-
chol Psychiatry. 1996 Nov;37(8):927-35.

25. Hay DF, Pawlby S, Waters CS, Perra O, Sharp D. Mothers’ antenatal depression and their children’s antisocial outcomes. Child Dev. 2010 Jan-
Feb;81(1):149-65.

26. Beautrais AL, Joyce PR, Mulder RT, Fergusson DM, Deavoll BJ, Nightingale SK. Prevalence and comorbidity of mental disorders in persons making
serous suicide attempts: a case-control study. Am J Psychiatry. 1996 Aug;153(8):1009-14.

27. World Health Organization. International statistical classification of disease and related health problems,10th revision(ICD-10).Geneva:WHO, 1993.

28. Lewis G,Drife J.Why mothers die 1997-1999: the fifth report of the confidential enquire into maternal deaths in the United Kingdom. London: RCOG
Press, 2001.

29. White C. Depression and obesity are major causes of maternal deaths in Britain. BMJ. 2004; 329:1205.

30. Hégberg U, Innala E, Sandstrém A. Maternal mortality in Sweden, 1980-1988. Obstet Gynecol. 1994 Aug; 84(2):240-4.

31. Lindahl V, Pearson JL, Colpe L. Prevalence of suicidality during pregnancy and the postpartum. Arch Womens Ment Health. 2005 Jun; 8(2):77-87.

32. Frautschi S, Cerulli A, Maine D. Suicide during pregnancy and its neglects as a component of maternal mortality. Int J Gynaecol Obstet. 1994;
47(3):275-84.

33. Newport DJ, Levey LC, Pennell PB, Ragan K, Stowe ZN. Suicidal ideation in pregnancy: assessment and clinical implications. Arch Womens Ment
Health. 2007; 10(5):181-7.

34. Lester D. The timing of attempted suicide during pregnancy. Acta Paediatr Hung. 1987; 28(3-4):259-60.

35. Freitas GV, Botega NJ. [Prevalence of depression, anxiety and suicide ideation in pregnant adolescents]. Rev Assoc Med Bras.2002 Jul;48(3):245-9.

36. Badker B, Hvidman L, Weber T, Mgller M, Aarre A, Nielsen KM,et al. Maternal deaths in Denmark 2002-2006. Acta Obstet Gynecol Scand. 2009;
88(5):556-62

37. Gissler M, Berg C, Bouvier-Colle MH, Buekens P. Injury deaths, suicides and homicides associated with pregnancy, Finland 1987-2000. Eur J Public
Health. 2005 Oct; 15(5):459-63.

38. Department of Health .Why mothers die: Report on the confidential enquiries into maternal deaths in the United Kingdom 1994-1996. London:
HMSO,1998.

39. Gandhi SG, Gilbert WM, McElvy SS, El Kady D, Danielson B, Xing G, et al. Maternal and neonatal outcome after attempted suicide. Obstet Gyne-
col. 2006 May; 107(5):984-90.

40. Dannenberg AL, Carter DM, Lawson HW, Ashton DM, Dorfman SF, Graham EH. Homicide and other injuries as causes of maternal death in New York
City, 1987 through 1991. Am J Obstet Gynecol .1995 May; 172(5):1557-64.

41. Marzuk PM, Tardiff K, Leon AC, Hirsch CS, Portera L, Hartwell N,et al. Lower risk of suicide during pregnancy. Am J Psychiatry. 1997 Jan;
154(1):122-3.

42. Barno A. Criminal abortion deaths, illegitimate pregnancy deaths, and suvicides in pregnancy. Minnesota, 1950-1965. Am J Obstet Gynecol. 1967
Jun 1; 98(3):356-67.

43. Rochat RW, Koonin LM, Atrash HK, Jewett JF. Maternal mortality in the United States: report from the Maternal Mortality Collaborative. Obstet Gy-
necol. 1988 Jul; 72(1):91-7.

44, Christiansen LR, Collins KA. Pregnancy-associated deaths: a 15-year retrospective study and overall review of maternal pathophysiology. Am J Fo-
rensic Med Pathol .2006 Mar; 27(1):11-9.

45. Parson LH, Harper MA. Violent maternal deaths in North Carolina. Obstet Gynecol .1999 Dec; 94(6):990-3.

46. Turner LA, Kramer MS, Liu S.Maternal mortality and morbidity Study Group of the Canadian Perinatal Surveillance System. Cause-specific mortality
during and after pregnancy and the definition of maternal death. Chronic Dis Can.2002; 23(1):31-6.

47. Chen YH, Lau G. Maternal deaths from suicide in Singapore. Singapore Med J. 2008 Sep; 49(9):694-7.

48. Mhango C, Rochat R, Arkutu A. Reproductive mortality in Lusaka, Zambia, 1982-1983. Stud Fam Plann. 1986 Sep-Oct; 17(5):243-51.

49. Mbizvo MT, Fawcus S, Lindmark G, Nystrém L. Maternal mortality in rural and urban Zimbabwe: social and reproductive factors in an incident case-
referent study. Soc Sci Med. 1993 May; 36(9):1197-205.

50. Frautschi S, Cerulli A, Maine D. Suicide during pregnancy and its neglect as a component of maternal mortality. Int J Gynecol Obstet.1994 Dec;
47(3):275-84.

51. Appleby L. Suicide during pregnancy and in the first postnatal year. BMJ. 1991 Jan 19; 302(6769):137-40.

52. Gentile S. Schizoaffective disorder in women with childbearing potential: focus on treatment with newer and emerging mood stabilizers. In: Murray
WH (eds):Schizoaffective Disorder: New research. New York: Nova Publishers, 2006: 187-220.

53. Martin SL, Macy RJ, Sullivan K, Magee ML. Pregnancy-associated violent deaths: the role of intimate partner violence. Trauma Violence Abuse. 2007
Apr; 8(2):135-48.

54. Rayburn W, Aronow R, Delancey B, Hogan MJ. Drug overdose during pregnancy: an overview from a metropolitan poison control center. Obstet

Gynecol .1984 Nov; 64(5):611-4.

journal homepage : http:// www.jivresearch.org J Inj Violence Res. 2011 Jul; 3(2): 90-97. doi: 10.5249/jivr.v3i2.98



http://www.jivresearch.org/�
http://dx.doi.org/10.5249/jivr.v3i2.98

Gentile S Injury & Violence 97

55. Rodriguez MA, Bauver HM, Mcloughlin E, Grumbach K. Screening and intervention for intimate partner abuse: practices and attitudes of primary care
physicians. JAMA. 1999 Aug 4; 282(5):468-74.

56. Whitlock FA, Edwards JE. Pregnancy and attempted suicide. Compr Psychiatry.1968 Jan;9(1):1-12.

57. Gradus JL, Qin P, Lincoln AK, Miller M, Lawler E, Sgrensen HT,et al. Acute stress reaction and completed suicide. Int J Epidemiol. 2010 Dec;
39(6):1478-84.

58. Séderberg H, Janzon L, Sisberg NO. Emotional distress following induced abortion: a study of its incidence and determinants among abortees in
Malms, Sweden. Eur J Obstet Gynecol Reprod Biol. 1998 Aug; 79(2):173-8.

59. Mota NP, Burnett M, Sareen J. Associations between abortion, mental disorders, and suicidal behaviour in a nationally representative sample. Can J
Psychiatry. 2010 Apr; 55(4):239-47.

60. Reardon DC, Ney PG, Scheuren F, Cougle J, Coleman PK, Strahan TW. Deaths associated with pregnancy outcome: a record linkage study of low
income women. South Med J. 2002 Aug; 95(8):834-41.

61. Gissler M, Berg C, Bouvier-Colle MH, Buekens P. Injury deaths, suicides and homicides associated with pregnancy, Finland 1987-2000. Eur J Public
Health. 2005 Oct; 15(5):459-63.

62. Thorp JM, Hartmann KE, Shadigan E. Long-term physical and psychological health consequences of induced abortion: a review of evidence. Linacre
Q. 2005 Feb; 72(1):44-69.

63. Gissler M, Hemminki E, Lénnquist J. Suicides after pregnancy. Author’s reply. BMJ.1997; 314:902-3.

64. Reardon DC.The abortion/suicide connection. Available at:http://www.abortionfacts.com/reardon/abortion_and_suicide.asp,accessed 9 Sept 2010.

65. Rebar RW. Maternal and perinatal morbidity associated with suicide attempts in pregnant women. J Watch Gen Med 2006, available at:
http://general-medicine.jwatch.org /cgi/content /full /2006 /613 /4, Accessed 9 July 2007.

66. Eungprabhanth V. Suicide in Thailand. Forensic Sci. 1975 Feb; 5(1):43-51.

67. Jajoo M, Saxena S, Pandey M. Transplacentally acquired organophosphorus poisoning in a newborn: case report. Ann Trop Paediatr. 2010;
30(2):137-9.

68. Sein Anand J, Chodorowski Z, Ciechanowicz R, Klimaszyk D, Lukasik-Glebocka M. Acute suicidal self-poisonings during pregnancy. Przegl Lek. 2005;
62(6):434-5.

69. Rayburn W, Aronow R, Delancey B, Hogan MJ. Drug overdose during pregnancy: an overview from a metropolitan poison control center. Obstet
Gynecol.1984 Nov; 64(5):611-4.

70. Timmermann G, Czeizel AE, Banhidy F, Acs N. A study of the teratogenic and fetotoxic effects of large doses of barbital, hexobarbital and buto-
barbital used for suicide attempts by pregnant women. Toxicol Ind Health. 2008 Feb-Mar; 24(1-2):109-19.

71. Lester D. The timing of attempted suicide during pregnancy. Acta Paediatr Hung. 1987; 28(3-4):259-60.

72. Flint C, Larsen H, Nielsen GL, Olsen J, Sgrensen HT. Pregnancy outcome after suicide attempt by drug use: a Danish population-based study. Acta
Obstet Gynecol Scand. 2002 Jun; 81(6):516-22.

73. Gidai J, Acs N, Banhidy F, Czeizel AE. Congenital abnormalities in children of 43 pregnant women who attempted suicide with large doses of nitra-
zepam. Pharmacoepidemiol Drug saf.2010 Feb;19(2):175-82.

74. Wilcox HC, Kuramoto SJ, Lichtenstein P, Ladngstrém N, Brent DA, Runeson B. Psychiatric morbidity, violent crime, and svicide among children and ado-
lescents exposed to parental death. J] Am Acad Child Adolesc Psychiatry.2010 May; 49(5):514-23.

75. Coverdale JH, Aruffo JA. Family planning needs of female chronic psychiatric outpatients. Am J Psychiatry. 1989 Nov;146(11):1489-91.

76. New York City Department of Health and Mental Hygiene. Intimate partner violence. http://www.nyc.gov/html/doh/html/epi/domviol.shtml, ac-
cessed 9 April 2010.

77. Gentile S. Special care-needs for schizoaffective women in childbearing age [Abstract]. Turk J Psychiatry. 2006; 2( suppl 1):271.

78. Goodman JH. Women'’s attitudes, preferences, and perceived barriers to treatment for perinatal depression. Birth. 2009 Mar; 36(1):60-9.

79. Bennett IM, Marcus SC, Palmer SC, Coyne JC. Pregnancy-related discontinuation of antidepressants and depression care visits among Medicaid reci-
pients. Psychiatr Serv. 2010 Apr;61(4):386-91.

80. Gentile S. The safety of newer antidepressants in pregnancy and breastfeeding. Drug Saf. 2005; 28(2):137-52.

81. Gentile S. Antipsychotic therapy during early and late pregnancy. A systematic review. Schizophr Bull. 2010 May; 36(3):518-44.

82. Gentile S, Bellantuono C. Selective serotonin reuptake inhibitor exposure during early pregnancy and the risk of fetal major malformations: focus on
paroxetine. J Clin Psychiatry. 2009 Mar; 70(3):414-22.

83. Gentile S. The safety of mood stabilizing medication in pregnancy and lactation [Abstract]. World J Biol Psychiatry. 2009; 10(suppl1): 87.

84. Gentile S. On categorizing gestational, birth, and neonatal complications following late pregnancy exposure to antidepressants: the prenatal anti-
depressant exposure syndrome. CNS Spectr. 2010 Mar; 15(3):167-85.

85. Gentile S. Prolonged exposure to SRIs during pregnancy increases risks of adverse neonatal outcomes. Evid Based Ment Health. 2009 Feb; 12(1):27.

86. Spinelli MG. Maternal infanticide associated with mental illness: prevention and the promise of saved lives. Am J Psychiatry. 2004 Sep; 161(9):

1548-57.

J Inj Violence Res. 2011 Jul; 3(2): 90-97. doi: 10.5249/jivr.v3i2.98 Jjournal homepage : http:// wwuw.jivresearch.org



http://www.jivresearch.org/�
http://www.abortionfacts.com/reardon/abortion_and_suicide.asp,accessed�
http://dx.doi.org/10.5249/jivr.v3i2.98

	Suicidal mothers
	Introduction
	Methods
	Results
	Prevalence of suicidal ideation in pregnancy
	A. How many mothers die by suicide?
	Europe
	North America
	Asia
	Africa

	B. Factors contributing to increase the suicidal risk in pregnancy are summarized in Table 1
	Developing countries
	Developed countries

	C. Most frequently used methods for attempting suicide in pregnancy
	D. Maternal and neonatal outcome after attempted suicide


	Discussion
	Conclusions
	References


