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Series Editor’s Introduction

v

Psychiatric disorders during pregnancy and the postpartum period are
common, underappreciated, and underdiagnosed maladies that affect many
women at a time of their lives that they have long anticipated would be
perhaps the happiest. These disorders rob both the woman and her child of
the opportunity to enjoy and appreciate some of the most warm, comforting,
special moments in each of their lives. Importantly, these disorders are
entities that often respond to treatment, both with counseling and/or
medications, and so it is therefore essential for primary care physicians—
obstetrician/gynecologists, family physicians, internists, and pediatricians—
to understand how to appropriately identify and be able to make decisions
about treatment or referral. The results of physicians’ interventions affect
both mother and infant, as well as all members of their family.

Dr. Victoria Hendrick has done a wonderful service by organizing this
evolving literature into one readable textbook, and in so doing has empowered
primary care physicians to enable many women, at a time when they are
feeling particularly fragile and vulnerable, to seek and find competent,
compassionate care from their primary care physicians. For this, she
deserves our thanks.

Neil Skolnik, MD

Professor of Family and Community Medicine
Temple University School of Medicine

Associate Director
Family Practice Residency

Abington Memorial Hospital
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Women’s risk for developing a psychiatric disorder is greatest during their
reproductive years. Many women, therefore, are likely to require treatment
for a psychiatric illness during pregnancy and breastfeeding. Contrary to
common stereotype, pregnancy and the postpartum period are not times of
relative quiescence of mental illnesses, but rather represent a time of high
risk for illness exacerbation. Clinicians often feel apprehensive about treat-
ing pregnant and breastfeeding women since much of the information on
safe psychiatric treatments is recent and has not been widely disseminated.
Many of the studies on the use of psychiatric medications in pregnancy and
lactation have been published only in the past five years. Furthermore, data
can be difficult to interpret because of conflicting and inconclusive findings
and a lack of awareness of the variety of issues that must be taken into ac-
count in choosing the treatment. These include the potential adverse effects
on the child of untreated maternal psychiatric illnesses during pregnancy
and the postpartum period, as well as the lesser known risks of prenatal
medication exposure, such as neonatal toxicity and postnatal behavioral se-
quelae. Knowledge of the typical course of psychiatric illnesses during preg-
nancy and the postpartum is also necessary to make wise treatment decisions.

Psychiatric Disorders in Pregnancy and the Postpartum comprehensively
reviews the treatment of psychiatric disorders in pregnancy and postpartum.
Chapters focus on each of the major psychiatric illnesses, as well as on the
potential impact of these illnesses on infants and children. The authors, all
experts in the field of perinatal psychiatry, discuss a variety of treatments
including medications, psychotherapy, parent education, and social skills
training. Psychiatric Disorders in Pregnancy and the Postpartum will pro-
vide readers with the information necessary to make informed, careful deci-
sions for the safest and most effective treatment of psychiatrically ill
pregnant women and new mothers.

Victoria Hendrick, MD
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Pregnancy and the Postpartum: Principles and Treatment

Edited by: V. Hendrick  © Humana Press, Totowa, NJ

1 General Considerations
in Treating Psychiatric
Disorders During Pregnancy
and Following Delivery

Victoria Hendrick

Summary
Many pregnant women and new mothers require treatment for a psychiatric

illness. The most common psychiatric illnesses among women of reproductive
age involve depressive and anxiety disorders. More severe conditions, such as
bipolar disorder or schizophrenia, also typically manifest their first symptoms
during the reproductive years. In many cases, psychiatric treatment will include
the use of a medication. This chapter reviews important considerations in pro-
viding psychiatric treatment during pregnancy and the postpartum period to
maximize the safety and well-being of the mother and the child.

Key Words: Psychiatric disorder; pregnancy; postpartum; breast-feeding;
women.

1. INTRODUCTION

Women are at the greatest risk of developing a psychiatric disorder
between the ages of 18 and 45 yr (1–3). Many women, therefore, may
experience a psychiatric illness while they are pregnant or breast-feed-
ing. The psychiatric disorders with the highest prevalence in women are
depressive and anxiety disorders (Table 1). Women with histories of
these disorders are at risk for relapse during pregnancy, particularly if
they have experienced two or more relapses of the disorder (4).

Ideally, women with a history of any recurrent psychiatric disorder
should obtain a prepregnancy consultation to discuss the safest treatment
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Table 1
Lifetime and 12-Mo Prevalence Rates

of Psychiatric Disorders in Women and Men

Male Female Total

Lifetime 12 mo Lifetime 12 mo Lifetime 12 mo

Mood disorders
Major depressive

episode 12.7 7.7 21.3 12.9 17.1 10.3
Manic episode 1.6 1.4 1.7 1.3 1.6 1.3
Dysthymia 4.8 2.1 8.0 3.0 6.4 2.5
Any mood disorder 14.7 8.5 23.9 14.1 19.3 11.3

Anxiety disorders
Panic disorder 2.0 1.3 5.0 3.2 3.5 2.3
Agoraphobia w/o

panic disorder 3.5 1.7 7.0 3.8 5.3 2.8
Social phobia 11.1 6.6 15.5 9.1 13.3 7.9
Simple phobia 6.7 4.4 15.7 13.2 11.3 8.8
Generalized

anxiety disorder 3.6 2.0 6.6 4.3 5.1 3.1
Any anxiety disorder 19.2 11.8 30.5 22.6 24.9 17.2

Substance use disorders
Alcohol abuse

w/o dependence 12.5 3.4 6.4 1.6 9.4 2.5
Alcohol dependence 20.1 10.7 8.2 3.7 14.1 7.2
Drug abuse w/o

dependence 5.4 1.3 3.5 0.3 4.4 0.8
Drug dependence 9.2 3.8 5.9 1.9 7.5 2.8
Any substance

abuse/dependence 35.4 16.1 17.9 6.6 26.6 11.3

Other disorders
Antisocial personality 5.8 — — — 3.5 —
Nonaffective psychosisa 0.3 0.5 0.8 0.6 0.7 0.5

Any NCS disorder 48.7 27.7 47.3 31.2 48.0 29.5

a Nonaffective psychosis includes schizophrenia, schizophreniform disorder,
delusional disorder, and atypical psychosis.

NCS, National Comorbidity Survey (7).

approach as they try to conceive and during the pregnancy. For women
on psychiatric medications, the consultation should include a review of
any previous attempts of medication discontinuation. If a patient has
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quickly relapsed after discontinuing a medication, she may need to
remain on the medication while pregnant. However, if she has been able
to remain well for at least several months while off the medication, she
may be able to taper and discontinue the medication prior to attempting
to conceive.

Women who are unlikely to conceive quickly (e.g., women in their
mid- to late-30s or those with history of infertility in themselves or their
partners) should consider remaining on the medication while trying to
get pregnant. The medication can be discontinued once a pregnancy test
is positive at approx 2 wk postconception. This approach produces mini-
mal embryological exposure to the medication because the placental
circulation is not established until 2–3 wk postconception (5). Certain
medications should be tapered rather than stopped abruptly to minimize
the likelihood of psychiatric relapse (e.g., mood stabilizers) and/or to
avoid withdrawal symptoms (e.g., paroxetine, venlafaxine). Medica-
tions with antifolate properties, such as valproate and carbamazepine,
should not be used for 6 wk postconception because they are linked with
a substantial risk of neural tube defects (6).

Whether the discussion with the patient takes place prior to or follow-
ing conception, it should review the following:

1. The available information on the risks of medication exposure during
pregnancy and nursing.

2. The limitations of the data (e.g., small sample sizes, limited information
on potential neurobehavioral sequelae of prenatal medication expo-
sure, naturalistic designs that may not take into account confounding
variables such as maternal use of nicotine, maternal health habits, etc.).

3. Treatment alternatives during pregnancy.
4. The patient’s likelihood of a psychiatric relapse during pregnancy and

the postpartum period.
5. Measures that may reduce likelihood of relapse (e.g., psychotherapy;

couples counseling, attention to psychosocial stressors).
6. The general incidence of birth defects (approx 2–4%) regardless of

prenatal medication exposure.

The clinician should ensure that the patient understands the informa-
tion that has been presented to her. The risk–benefit discussion should
continue over the course of the pregnancy and should be carefully docu-
mented. It is always best if the father is involved in this discussion.

Whenever possible, nonpharmacological interventions should
take precedence over medications during pregnancy. Nonpharmaco-
logical interventions include individual and group psychotherapy, couple
and family counseling, relaxation techniques, and attention to psychosocial
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stressors. However, if nonpharmacological interventions are inadequate
or inappropriate for the patient’s illness or if previous attempts at
nonpharmacological interventions have been unsuccessful, medications
may be necessary. Regardless of the treatment approach, the patient
should be encouraged to obtain support from family and friends for
infant care, to get as much sleep and rest as possible, and to reduce her
other responsibilities. If possible, hiring a child-care assistant for even
part of each day is extremely helpful.

Doses of psychiatric medications should be maintained at the mini-
mum necessary. Monotherapy is always preferable to polytherapy.
Whenever possible, the use of the medication should be minimized or
avoided at least in the first trimester, particularly if pregnancy data on its
safety are limited. Clinicians should base their choice of medication
primarily on the latest research findings rather than on the Food and Drug
Administration (FDA) Use-in-Pregnancy ratings (Table 2). The FDA
Pregnancy Category B rating can be misleading: medications in this
category are not necessarily safer to use in pregnancy than medications
with Pregnancy Category C labeling because they may have been placed
in this category if animal studies show no fetal risk while there are as yet
no human data. Category C-labeled medications for which human data
show low risk may be preferable to Category B-labeled medications for
which there are no human data.

In prescribing psychiatric medications to pregnant women, it is im-
portant to keep in mind that many medications exacerbate the common
physiological experiences of pregnancy. For example, medications with
anticholinergic effects (e.g., tricyclic antidepressants, certain antipsy-
chotic agents) are likely to worsen constipation. Also, several psychiat-

Table 2
FDA Use-in-Pregnancy Ratings

A Controlled studies in women show no risk.

B Animal studies show no risk, but there are no controlled studies in
humans; or animal studies show adverse effect that has not been
confirmed in human studies.

C Animal studies show risk but there are no controlled studies in
humans; or studies in animals and humans are not available.

D There is evidence of risk in humans, but the drug may have
benefits that outweigh the risk.

X Risk outweighs any benefit.
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ric medications worsen the orthostatic hypotension and/or fatigue com-
mon in pregnancy (Table 3).

 In addition to attending to the risks of medication use in pregnancy,
clinicians should emphasize the importance of avoiding nicotine, alco-
hol, and illicit drugs and of obtaining good nutrition. Education about
proper dietary habits and weight management can be helpful for chroni-
cally mentally ill women who often follow poor diets (8). Women with
schizophrenia are at high risk for obesity, a risk factor for neural tube
defects (9).

2. UNINTENDED PREGNANCY

More than 50% of pregnancies in the United States are unplanned
(10), and many women become pregnant while taking medications.
Clinicians working with chronically mentally ill women should keep in
mind their relatively high incidence of unprotected sex and inadequate
use of contraception (11). For women who do not wish to conceive, it is
wise to provide education about methods of contraception and to inquire
about recent missed menstrual periods. Adequate contraception has
become particularly important following the widespread use of the
“atypical” antipsychotic medications (e.g., olanzapine, quetiapine) that,
unlike the older antipsychotic agents, do not raise prolactin levels and
therefore do not interfere with women’s ability to conceive.

3. EFFECT OF PREGNANCY ON DRUG METABOLISM

Physiological changes in pregnancy can affect serum concentrations
of psychiatric medications (Table 4). Some of these changes may
increase or decrease the dose necessary for some medications. The blood
level of nortriptyline, a tricyclic antidepressant, has been found to drop
below the therapeutic range as women reach the fifth month of preg-
nancy (12). Certain hepatic enzymes in the cytochrome P450 system are
induced by high levels of estradiol and progesterone during pregnancy
(13–16). These include 3A4, which breaks down quetiapine and
clozapine, and 2D6, which metabolizes risperidone. Cytochrome 1A2,
on the other hand, becomes less active during pregnancy (17). Because
1A2 is the main metabolizing enzyme for olanzapine, blood levels of this
medication may increase during pregnancy.

Wide interindividual variations exist in the degree of medication clear-
ance present during pregnancy (18). For medications that must remain
within a specific therapeutic window (e.g., lithium, tricyclic antidepres-
sants, antiepileptic drugs), it is advisable to increase the monitoring
frequency of blood levels of medications. Although the optimal frequency
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Table 3
FDA Use-in-Pregnancy Ratings for Specific Medications

Medication FDA Use-in-Pregnancy Rating

Anxiolytics and sedatives
Alprazolam (Xanax) D
Buspirone (Buspar) B
Clonazepam (Klonopin) D
Diazepam (Valium) D
Flurazepam (Dalmane) X
Lorazepam (Ativan) D
Temazepam (Restoril) X
Zolpidem (Ambien) B

Antidepressants
Amitriptyline (Elavil, Endep) D
Bupropion (Wellbutrin) B
Citalopram (Celexa, Lexapro) C
Clomipramine (Anafranil) C
Desipramine (Norpramin, Pertofrane) C
Doxepin (Adapin, Sinequan) C
Fluoxetine (Prozac, Sarafem) C
Fluvoxamine (Luvox) C
Imipramine (Tofranil) D
Mirtazapine (Remeron) C
Nefazodone (Serzone) C
Nortriptyline (Aventyl, Pamelor) D
Paroxetine (Paxil) C
Sertraline (Zoloft) C
Trazodone (Desyrel) C
Venlafaxine (Effexor) C

Mood stabilizers
Lithium (Lithobid, Eskalith) D
Valproate (Depakote, Depakene) D
Carbamazepine (Tegretol) D
Gabapentin (Neurontin) C
Lamotrigine (Lamictal) C
Oxcarbazepine (Trileptal) C

Antipsychotics
Aripiprazole (Abilify) C
Clozapine (Clozaril) B
Fluphenazine (Prolixin) C
Haloperidol (Haldol) C
Olanzapine (Zyprexa) C
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Risperidone (Risperdal) C
Quetiapine (Seroquel) C
Trifluoperazine (Stelazine) C
Ziprasidone (Geodon) C

Stimulants
Dextroamphetamine (Adderall, Dexedrine) C
Methylphenidate (Ritalin) C

Anticholinergic agents
Diphenhydramine (Benadryl) B
Hydroxyzine (Atarax) C
Trihexyphenidyl (Artane) C

Antihypertensive agents
Propanolol (Inderal) C
Clonidine (Catapres) C

Hormone supplements
Levothyroxine A
Oral contraceptives X

Analgesics
Acetaminophen (Tylenol) B
Ibuprofen (Motrin) B
Naproxen (Naprosyn) B
Sumatriptan (Imitrex) C

Table 3 (Continued)

Medication FDA Use-in-Pregnancy Rating

of monitoring has not been established, a wise rule would be to check
medication blood levels at least monthly during the second and third
trimesters of pregnancy. If a medication dosage is increased during preg-
nancy, it should probably be reduced following delivery to avoid the
possibility of toxicity in the mother following the birth.

4. PSYCHIATRIC MEDICATION USE NEAR TERM

Some medications may produce toxicity or withdrawal effects in the
newborn. These include the selective serotonin reuptake inhibitors (e.g.,
fluoxetine, paroxetine), which have been linked with neonatal jitteriness,
respiratory distress, and hypoglycemia (19,20), and benzodiazepines
(e.g., clonazepam, diazepam, lorazepam), which can produce excessive
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sedation or withdrawal-like symptoms in the newborn (21). Depending
on the stability of the mother’s condition during pregnancy, it may be
advisable to taper the dose of the psychiatric medication 2–4 wk before
the estimated delivery date to minimize the risk of neonatal withdrawal
symptoms. Following the birth, the original medication dose should be
resumed to minimize the possibility of a relapse of the mother’s psychi-
atric illness in the postpartum period.

5. POSTPARTUM

The weeks following delivery are a time of vulnerability to psychiat-
ric disorders for many women (22). Mood and anxiety disorders are
particularly likely to recur or worsen during these weeks. These condi-
tions not only cause significant distress to the mother but can disrupt
family life and, if prolonged, can negatively impact the child’s emo-
tional and social development (23). Clinicians should encourage patients
to identify family members or friends who can help with child-care
responsibilities if the mother experiences a relapse of psychiatric illness
in the postpartum. Women with severe mental illnesses may be deficient
in parenting skills and need a referral to a parenting education class.

Women with a history of psychiatric disorder may benefit from the
prophylactic use of psychiatric medication begun the day of delivery.
However, data on this approach are limited and inconsistent (24).

Certain side effects can be especially problematic to new mothers. For
example, several psychiatric medications produce significant sedation

Table 4
Effects of Pregnancy on Medication Concentrations

Physiological changes in pregnancy Effect on medication concentrations

Increase in hepatic metabolism Increased medication clearance

Increase in renal clearance Increased medication clearance

Increase in volume of distribution Reduction in blood levels of
medications

Decrease in protein binding Increase in free fraction of protein-
bound medications (e.g., valproate,
carbamazepine)

Slowed gastrointestinal transit time Increase in gastrointestinal absorption
of medications.
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and can therefore impair a new mother’s ability to attend adequately to
her infant. Weight gain is another common side effect, and women who
are trying to lose the weight they gained during pregnancy may be hesi-
tant to take medications with such an effect. New mothers may be look-
ing forward to the end of the pregnancy to resume their pregravid intimate
relationships with their partners and may prefer to avoid medications
that impair sexual functioning, a widespread side effect of many anti-
depressants.

Many new mothers begin contraception following the birth of a child,
and clinicians should consider the potential impact of hormonal contra-
ceptives on psychiatric medications. Estrogen-containing hormonal
contraceptives inhibit CYP3A4 and may therefore reduce clearance for
medications that are metabolized by this enzyme, including diazepam
and imipramine (25,26). On the other hand, estrogen-containing hor-
monal contraceptives can induce hepatic conjugative enzymes and may
therefore increase the metabolism of medications that are conjugated
before elimination by the kidney, such as lamotrigine (27).

Conversely, hormonal contraceptives can be rendered ineffective
by the concomitant use of medications that increase their metabolism,
including carbamazepine, oxcarbazepine, topiramate, modafinil, and
St. John’s wort (28). Women should be encouraged to use a high-
potency oral contraceptive (i.e., containing at least 50 μg/d of estra-
diol) or an alternative method of contraception while taking these
medications.

An additional consideration in evaluating new mothers with histories
of psychiatric disorders is the possibility of premenstrual relapse of
psychiatric symptoms. Once a new mother’s menstrual cycles resume,
she may experience an exacerbation or relapse of symptoms in the days
prior to onset of menses. If this premenstrual relapse occurs repeatedly
and the patient is taking a psychiatric medication, an increase of medi-
cation dose by 50% from midcycle to onset of menses may help.

6. USE OF PSYCHIATRIC MEDICATIONS
DURING BREAST-FEEDING

The decision to use psychiatric medications in new mothers should
take into consideration whether the patient will be breast-feeding. If so,
it is best to prescribe a medication for which safety data exist in breast-
feeding and to use the lowest effective dose. Before the mother begins
the medication, the infant’s behavior and sleep and feeding patterns
should be established. Changes in these patterns may reflect a side effect
of the medication in the infant.
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 For medications that lack safety data in breast-feeding, the medica-
tion’s pharmacokinetic parameters can provide useful information about
its likely passage into breast milk. High protein-binding and short half-
lives are associated with lower concentrations of the medication in milk
and therefore less infant exposure. The medication’s potency is another
consideration: for example, fluoxetine has approximately one-sixth and
one-fifteenth the serotonergic potency of sertraline and paroxetine, respec-
tively. Therefore, a serum concentration of 100 ng/mL of fluoxetine is
approximately equivalent in potency to a serum concentration of 6.7 ng/mL
of paroxetine. Additional factors that influence the nursing infant’s expo-
sure to medication include the presence of active metabolites and timing
of the mother’s dose. For example, breast milk concentrations of
sertraline and fluoxetine peak approx 6–10 h after the mother takes the
medication (29,30).

Clinicians and/or patients who want more data on the infant’s level of
medication exposure can obtain an infant serum concentration of medi-
cation. No cut-off has been established for a safe serum level of medi-
cation in infants, but an undetectable level provides reassurance. The
infant’s serum concentration of medication should be obtained after the
medication levels are likely to be at steady state (i.e., at least five medi-
cation half-lives). Levels of the medication’s metabolites, if any, should
also be obtained.

In prescribing psychiatric medications to nursing mothers, it is impor-
tant to consider the infant’s age: an older infant has a greater capacity to
metabolize medications than a newborn. Supplementation with bottle-
feeding will reduce the infant’s exposure to the drug.

7. CONCLUSION

Clinicians who work with pregnant and postpartum women are likely
to encounter patients requiring treatment for psychiatric conditions.
Whenever possible, these patients should be treated with nonpharmaco-
logical approaches. If psychopharmacological treatment is necessary,
the choice of medication should be guided primarily by its safety data
during pregnancy and breast-feeding and by the patient’s psychiatric
history. In deciding on the course of treatment, the clinician and patient
should engage in a careful risk–benefit discussion before any medication
is initiated. These risks and benefits may change over the course of
treatment and should therefore be reexamined periodically. Medication
dosage requirements may vary during pregnancy and should be adjusted
as necessary. Women with mood and anxiety disorders require close
monitoring following delivery as they are at risk of experiencing a post-
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partum relapse or exacerbation of the illness. Many medications lack
safety data in breast-feeding, but general estimates of the infant’s likely
exposure can be made from the medication’s pharmacokinetic param-
eters and from blood levels of medication in the infant. Women who
initiate hormonal contraception following delivery should avoid psychi-
atric medications that diminish the contraceptive’s efficacy.
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2 Prevalence, Clinical Course,
and Management of Depression
During Pregnancy
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Summary
Depression has been identified by the World Health Organization as a major

cause of morbidity in the 21st century. As women between 25 and 44 yr represent
the population at highest risk for depression, a substantial number are likely to
become pregnant while suffering from this illness. In this chapter,  we summarize
the prevalence and clinical course of depression during pregnancy. We also docu-
ment evidence-based information regarding the safety and efficacy of both phar-
macological and nonpharmacological treatments of prenatal depression. In
addition, we discuss other issues surrounding the treatment of depression, such as
abrupt discontinuation syndrome, poor neonatal adaptability, and an increase in
the rate of spontaneous abortions, associated with the use of certain antidepressant
drugs. Of equal importance, we also review the emerging literature on the potential
adverse effects of untreated depression during pregnancy.

 Depression is an important issue that must be addressed when women
become pregnant. A variety of pharmacological and nonpharmacological treat-
ment options are available, the vast majority of which appear to be relatively
safe. Women suffering from depression during pregnancy must be treated indi-
vidually, and the benefits and/or risks of treatment or nontreatment should be
weighed carefully using evidence-based information. This approach will ensure
the best possible outcomes for the mothers and their babies.

Key Words: Depression; pregnancy; risks; prevalence; course; treatment; safety.

1. INTRODUCTION

Depression has been identified by the World Health Organization as
a major cause of morbidity in the 21st century (1). The Global Burden
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of Disease study (2) states that major depression will become the second
leading worldwide cause of disease burden by 2020. In the United States
alone, the prevalence of depression has been estimated by the National
Institutes of Health at between 5 (3) and 10.3% (4).

Major depressive disorder (MDD) is threefold more common in
women than in men (5). Furthermore, the prevalence of depression is
highest in women between the ages of 25 and 44 (6). Therefore, a
large group of women are likely to experience depression during
their childbearing years. Recent studies document the incidence of
depression during pregnancy in about 30% of all patients in the United
States (7). Women who have been depressed prior to pregnancy appear
to be at an elevated risk for depressive episodes during subsequent
pregnancies (8).

2. PREVALENCE

Studies focusing on the prevalence of depression during pregnancy
have recently increased, with 21 studies published in the last 9 yr in
contrast to only 9 studies published between 1985 and 1995 (9).

2.1. Current Prevalence Data
Although wide variations exist in estimates of the prevalence of

depression in pregnancy (10,11), recent evidence suggests that the preva-
lence of depression during the first trimester of pregnancy is approx
7.4% (12). During the second trimester, prevalence of the disease rises
to 12.8%, and remains virtually unchanged at 12% in the third trimester
(12). It is critical to note, however, that many women choose not to
participate in prenatal care until well into the second trimester. There-
fore, the low prevalence of depression observed during the first trimester
may simply be the result of depressed women not seeking prenatal care
during that period (12). Also of note is the fact that postpartum depres-
sion in some patients is known to begin prenatally and increase dramati-
cally in severity during the postpartum period (1).

2.2. Tools Used to Detect the Presence
of Depressive Symptoms in Pregnancy

Much of the recent epidemiological data on depression has been
obtained via the use of lay-administered self-report questionnaires,
some of which have been validated for use in pregnant women. The
items contained in the questionnaires are based on those contained in
previously validated instruments and the diagnostic criteria for MDD
set forth by the fourth edition of the Diagnostic and Statistical Manual
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of Mental Disorders (DSM-IV) (13). These lay-administered tools
facilitate data collection from a variety of patient groups. Further-
more, they reveal the presence of depressive symptoms without the
need for time-consuming, costly analyses by mental health profes-
sionals. Specific details regarding four of the most commonly used
self-report inventories are outlined here.

2.2.1. BECK DEPRESSION INVENTORY

The Beck Depression Inventory (BDI), first introduced in 1961, was
revised and re-released in 1978 as a brief 10-min, self-administered
questionnaire capable of detecting the presence of depressive symptoms
in both female and male psychiatric patients. The BDI consists of 21
questions regarding various aspects of mood, including but not limited
to sadness, suicidal ideation, loss of weight, and social withdrawal
(14,14a). The BDI has been validated for use in pregnant women via
comparison against the National Institute of Mental Health Diagnostic
Interview Schedule III (15). It should be noted, however, that responses
to items on the BDI referring to physical disturbances (loss of sleep,
fatigability) are often positive in nondepressed obstetric patients because
of the changing physical demands of pregnancy. This fact should be kept
in mind when using the BDI to assess the severity of depression in these
patients (12,16). The cutoff score denoting the presence of depressive
symptoms is 16 or more.

2.2.2. EDINBURGH POSTNATAL DEPRESSION SCALE

The Edinburgh Postnatal Depression Scale (EPDS), first published in
the British Journal of Psychiatry in 1987 (16), is also validated for use
in pregnant populations (17). This 10-question inventory specifies that
it should not be used as a diagnostic tool, and all results should be con-
firmed by a careful clinical assessment. Women who score above the
cutoff of 12 are likely to be suffering from a depressive illness. The
EPDS has a sensitivity of 0.50 and a specificity of 0.90 for the detection
of depressive symptoms during pregnancy (18). It detects only mood-
related signs of depressive symptoms in order to avoid false-positives
owing to erroneous detection of physiological symptoms consistent with
depression as well as normal pregnancy (12).

2.2.3. PRIMARY CARE EVALUATION OF MENTAL

DISORDERS PATIENT HEALTH QUESTIONNAIRE

Validated in 3000 obstetric patients via comparison with telephone-
psychologist assessments, the Primary Care Evaluation of Mental Dis-
orders Patient Health Questionnaire (PRIME-MD, PHQ) is considered
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an accurate instrument for the detection of recent psychosocial stressors
and functional impairment due to mood disorders in pregnant popula-
tions (19). The original PRIME-MD was a clinician-administered inven-
tory but was adapted to a patient self-administered questionnaire, with
a sensitivity of 0.70 and a specificity of 0.95 (20). Scores of 5–9 are
indicative of mild depression, 10–14 of moderate depression requiring
psychotherapeutic intervention, and 15 or higher of severe depression
requiring immediate pharmacotherapy and likely hospitalization (21).

2.2.4. CENTER FOR EPIDEMIOLOGICAL STUDY DEPRESSION SCALE

The Center for Epidemiological Study Depression Scale (CES-D),
developed by the National Institutes of Health in 1970, has been used
extensively in psychiatric research (22). Although not yet validated for
use in pregnant populations, the CES-D is one of the most common
instruments used by first-line clinicians and researchers to detect the
presence and prevalence of depressive symptoms, both in the general
population and in pregnancy. In the general population it has a sensitiv-
ity of 1.0 and a specificity of 0.88 for the detection of major depression
(1 mo prevalence) when using the cutoff score of 16 or higher to denote
the presence of depressive symptoms (23).

2.2.5. VARIABILITY IN STUDY DATA

It should be noted that studies have been conducted in patients at
varying stages of pregnancy. Such variation exists both within and
between many of the studies recently conducted on the epidemiology of
depression during gestation. Moreover, the type and severity of depres-
sive symptoms between and even within relapse episodes can change.
Such changes in symptomatology may have an impact on the accuracy
of the results obtained from these studies.

Additionally, one must note the effect of socioeconomic status (SES)
on the prevalence of depression and the responses to the self-report
questionnaires used in these studies. A negative correlation has been
shown between the prevalence of depression and SES (24,25).

 3. CLINICAL COURSE

MDD is a highly complex disorder with a variable clinical course. The
clinical presentation of the disorder is characterized by one or more
major depressive episodes (MDEs), defined by the DSM-IV as 2 or more
weeks of depressed mood, anhedonia, and/or loss of interest with any
five of the following symptoms: difficulties in concentration, fatigue,
feelings of worthlessness or guilt, insomnia or hypersomnia, thoughts of
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death, suicidal ideation, weight change, and psychomotor difficulties
(agitation or retardation) (13). It is important to note, however, that many
of the somatic symptoms cited by the DSM-IV as integral to the diagno-
sis of depression are also highly common during pregnancy, especially
insomnia, weight change, and fatigue. A clinical assessment for depres-
sion in any obstetric patient should therefore focus more on the cognitive
aspects of depression (feelings of guilt, worthlessness; anhedonia) rather
than the physical symptoms.

3.1. Risk Factors
Numerous risk factors have been identified for prenatal depression.

Those most commonly observed are previous depressive illness, lack of
social support, negative life events in the preceding pregnancy (26),
negative attitudes toward pregnancy, unplanned or first pregnancy,
physical discomfort (e.g., nausea), and previous stillbirth (27,28). Addi-
tionally, poor prenatal care, poor marriage dynamics, remarriage, and
substance abuse/dependency have also been identified as risk factors for
depression in pregnancy (29–31).

The single most significant predictor of postpartum depression (PPD)
is prenatal depression (32–35). A meta-analysis by Beck and colleagues
(33,36) revealed a comprehensive list of predictors of PPD, including
prenatal depression, child-care stress, life stress, lack of social support,
prenatal anxiety, maternal relationship dissatisfaction (e.g., marital prob-
lems), history of previous depression, difficult or unpredictable infant
temperament, maternity blues (tearfulness, anxiety, irritability, and labile
mood in the first 10 d postdelivery) (37), low self-esteem, and low SES
(33,38). PPD begins during the later stages of pregnancy in 25% of
patients (39).

As mentioned earlier, peak prevalence of depression in females occurs
during the childbearing years, between ages 25 and 44 (6). An apparent
clustering of depression occurs between ages 20 and 30 (9,40,41). MDD
in obstetric patients is characterized by one or more MDEs (6–12 mo in
length if left untreated) (9,40).

Fifty percent of patients treated for MDD experience full remission of
their symptoms (42). However, 85% of recovered patients relapse to a
subsequent MDE within 15 yr of treatment (42), and a large proportion
of these patients remain chronically depressed (43,44).

Symptoms of prenatal depression, which can occur at any time during
pregnancy, can vary in intensity, duration, and type. To date, however,
there has not been a clearly established pattern of symptom progression
or change in antenatal depression (45) because investigations on the
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topic have yielded conflicting results. One study that examined mood in
a group of depressed pregnant patients during the first trimester noted
improvements in mood over the second and third trimesters of preg-
nancy (46), whereas the results of a second prospective study showed
depressive symptoms to be at their height in the third trimester (34–38
wk) (47). Further study in this area is ongoing.

4. RISKS OF UNTREATED DEPRESSION
DURING PREGNANCY

Many pregnant, depressed women experience an amplification of
physical symptoms during pregnancy, including increased heart rate,
loss of appetite, stomach pain, headaches, and sexual dysfunction (48),
during both the period leading up to and during MDEs. However, the
risks of untreated depression go well beyond the somatic symptoms
cited previously. Past studies suggest that the most notable adverse preg-
nancy outcomes associated with antenatal depression include increases
in spontaneous preterm delivery (49,50), low birthweight (LBW), and
small-for-gestational age infants (9). There are, however, a number of
intermediate risks associated with inadequate treatment of depression
during pregnancy, all of which are also associated with both short- and
long-term deleterious maternal and neonatal health effects (9). These
risks are summarized below.

4.1. Functional Impairment
Recent research suggests that women who are either depressed or are

experiencing severe anxiety during the first trimester of their pregnan-
cies exhibit some degree of functional impairment (51). This impair-
ment may take the form of reduced work productivity, continuous and/
or prolonged absence from work (52), and increased health care utiliza-
tion (53). In cases where the depressed woman is the only working
member of a family, such an impairment could also have negative con-
sequences on her family; her family’s financial status, for example,
would likely decline.

4.2. Substandard Maternal Nutrition
and Increased Maternal Weight Loss

As loss of appetite is often associated with depression, untreated de-
pression during pregnancy may result in substandard maternal nutrition
and lower-than-normal maternal weight gain. Studies have shown that
intrauterine growth retardation (IUGR) and low neonatal birthweights
have been linked to inadequate maternal nutrition and/or low maternal
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weight gain (54). The Centers for Disease Control have classified LBW as
the second leading cause of neonatal morbidity and mortality (55).

4.3. Substance Abuse
Although a causal relationship between depression and substance abuse

has not been clearly elucidated, the connection between depression and
substance abuse (especially smoking and alcohol use) is of note. Depres-
sion during pregnancy is significantly associated with prenatal substance
abuse. Finnish studies have found substance abuse to be co-morbid with
depression in 6.4% of women (56). Also, in a recent US study of 186
pregnant women, 8% were found to have both psychiatric illnesses and
substance abuse disorders (57). More critically, a study of 1014 women of
low SES showed depressive symptoms (as per CES-D scores ≥16) to be
significantly associated with smoking, as well as alcohol and cocaine use
(57a). Alcohol consumption, smoking, and street drug use have been
clearly associated with neonatal morbidity and mortality when used or
consumed in even small to moderate amounts during pregnancy (9).

4.4. Pregnancy-Induced Hypertension
Pregnancy-induced hypertension (PIH) is considered a serious com-

plication during pregnancy (9), and pre-eclampsia, a form of PIH, has
been associated with depression during pregnancy (58). Some of the
symptoms associated with severe pre-eclampsia are hypertension, pro-
teinuria, with associated edema in the last half of pregnancy, headaches,
visual disturbances, and upper abdominal pain (9,59,60). Although the
etiology of this condition is as yet uncharacterized, investigators have
hypothesized that altered elimination of vasoactive hormones as a result
of depression may increase the risk for PIH (58,61). A recent Finnish
study found a 2.5-fold increase in the risk of pre-eclampsia in pregnant
women suffering from depression (61).

4.5. Inadequate Prenatal Care
The lack of motivation and self-esteem associated with depression

during pregnancy may lead to inadequate prenatal care because
depressed women are known not to seek out prenatal care until well into
their pregnancies (62). Previous studies have found that women with
psychiatric disorders attend fewer than 50% of prenatal care appoint-
ments (62). A cohort study of almost 10.6 million births found a relative
risk (RR) of 2.8 for preterm birth in Caucasian women with inadequate
prenatal care compared to women with prenatal care throughout their
pregnancies (63). Additionally, these researchers additionally found an



20 Kalra and Einarson

RR of 3.3 for fetal death and an RR of 1.7 for postnatal death in women
lacking prenatal care throughout their pregnancies (64,65). Upon adjust-
ment for the presence of various maternal high-risk conditions, the RRs
for fetal and postnatal deaths remained elevated at 4.3 and 1.6, respec-
tively, in women without any high-risk conditions and without prenatal
care (64,65). Furthermore, the study identified a negative relationship
between the number of prenatal care visits and the risks for both fetal and
postnatal deaths. These findings clearly underscore the potential dan-
gers of inadequate prenatal care.

4.6. Postpartum Depression
Perhaps one of the most notable consequences of untreated antenatal

depression is the subsequent increase in risk for PPD. Although a num-
ber of recent studies have examined the incidence of PPD in women with
antenatal depression, the most notable evidence comes from studies
using Beck’s Postpartum Depression Predictors Inventory (BPDPI) (38).
A recent meta-analysis of 26 studies using BPDPI showed prenatal
depression to be an extremely strong predictor of PPD (33).

4.7. Poor Neonatal Behavioral Development
Recent investigations have shown that infants born to depressed

mothers tend to exhibit excessive crying, lower orientation scores,
inferior excitability, and few expressions of interest shortly after birth,
indicating the possibility of neurodevelopmental consequences of ma-
ternal depression in the newborn (66,67).

Altered levels of cortisol, norepinephrine, and dopamine have been
detected in babies of depressed mothers (9). Moreover, in depressed preg-
nant women, levels of cortisol and norepinephrine have been elevated and
levels of dopamine have been reduced during the third trimester of preg-
nancy. Furthermore, these altered levels have been found to significantly
predict similar alternations in the levels of these substances in neonates
(67). These findings lend support to the hypothesis that biological imbal-
ances associated with depression in the mother may affect fetal mood
development and hormone distribution, especially given that cortisol,
dopamine, and norepinephrine are known to cross the placenta (to varying
degrees) (68). Mother–baby interactions are also known to suffer in women
with depressed mood (69).

5. TREATMENT OF DEPRESSION DURING PREGNANCY

A number of options for the treatment of depression during pregnancy
are available. Interpersonal psychotherapy (IPT) has been shown to be
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effective in the treatment of women diagnosed with prenatal depression
(9). Studies have also noted the efficacy of electroconvulsive therapy
(ECT) in the treatment of severely depressed and suicidal pregnant
patients (70,71). Most notably, an increase in the use of pharmacotherapy
for the treatment of depression during pregnancy has been noted in sev-
eral studies (72).

The selection of a treatment modality for depression in pregnant
patients is generally a function of the severity of the disorder and its
associated symptoms. The clinical management of depression during
pregnancy should occur on a case-by-case basis. The decision-making
process should center on informed decision making by the patient, with
the assistance of her health care provider (73).

5.1. Nonpharmacological Treatment Options
5.1.1. INTERPERSONAL PSYCHOTHERAPY

Two major studies involving the use of IPT for pregnant, depressed
women were undertaken by the same investigator (74,75). Both investiga-
tions found IPT to be an effective therapy for antepartum depression
(74,75). It should be noted, however, that no investigations have compared
IPT to antidepressant treatment. Although data on the efficacy of IPT for
prenatal depression are not as extensive as those for antidepressants, it is
a reasonable treatment option for patients who wish to avoid the use of
medications or who experience antidepressant-refractory illness.

5.1.2. ELECTROCONVULSIVE THERAPY

Data from several investigations now exist that attest to the safety of
ECT in pregnancy. Recent reviews on the subject (70,71) suggest that
ECT is both safe and efficacious for the treatment of severe and/or anti-
depressant-refractory forms of MDD. A recent review cites 300 case
reports regarding the use of ECT in pregnancy over the past half century.
Among the cited reports, only four cases of premature labor were de-
scribed, and premature membrane rupture did not occur in any case (76).
Given the reports of its relative safety and efficacy, some clinicians may
wish to consider ECT as an alternative to antidepressant therapy (76).

5.2. Pharmacological Treatment Options
The baseline incidence of congenital malformations in the general

population is approx 1–3% (77–79). The greatest potential for drug-
related physical teratogenesis occurs in the first 12 wk of pregnancy,
because the majority of organogenesis occurs within this period. It should
be noted, however, that studies are required in all trimesters to clearly
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establish a given drug’s safety in pregnant patients. A summary of the
safety of the pharmacological treatments discussed here can be found in
Table 1.

5.2.1. TRICYCLIC ANTIDEPRESSANTS AND SAFETY IN PREGNANCY

Imipramine, the first of the tricyclic antidepressants (TCAs), was
introduced in 1958 (80). Since then, more than 10 other TCAs have been
designed, produced, and marketed. These agents achieve their anti-
depressant effects principally via inhibition of central norepinephrine
reuptake and, to a lesser extent, serotonin reuptake (80). Although TCAs
have been widely prescribed, their use has declined over the past 20 yr,
likely due to the advent of medications with fewer adverse effects. In the
early 1970s, a case report of a child born with bilateral amelia following
in utero TCA exposure (81) caused widespread fear that TCAs were
teratogenic. Since then, 3 prospective and more than 10 retrospective
studies have become available regarding the safety of TCA use in the
first trimester of pregnancy (82–88). The individual and pooled results
of these studies suggest that TCA use in pregnancy is not associated with
an increase in the risk of congenital malformations above the baseline.

It should be noted that transient withdrawal symptoms have been
noted following TCA exposure in late gestation, including irritability,
rapid breathing, and urinary retention (89).

5.2.2. SELECTIVE SEROTONIN REUPTAKE INHIBITORS

Selective serotonin reuptake inhibitors (SSRI) antidepressants,
although relatively new, are the most widely prescribed antidepressants
in the world today (90). The advent of these agents highlighted the role
that serotonin or 5-hydroxytryptamine plays in the pathophysiology of
mental illness.

SSRIs show remarkable selectivity for the serotonergic system over
the noradrenergic or cholinergic systems and, as such, have much wider
therapeutic windows and more favorable tolerability profiles compared
with earlier antidepressant medications (91,92).

5.2.2.1. Fluoxetine (Prozac). Of all the SSRIs currently prescribed in
pregnancy, fluoxetine is the best studied. Fluoxetine has been demon-
strated to cross the placenta in both animal (93) and human studies
(94,95). Fluoxetine was shown to cross the placenta in larger amounts
than all other SSRIs, with the exception of citalopram (95).

Five recent prospective studies (83,96–98a) and four retrospective studies
have examined the safety of fluoxetine use in pregnancy (82,99–101). In these
nine studies, more than 1700 pregnancies exposed to fluoxetine at vary-



Depression During Pregnancy 23

ing stages (1418 prospectively, 289 retrospectively) were examined.
None of these studies showed an increase in the rate of major malforma-
tions—physical deformities that are life-threatening, require major sur-
gery, or are associated with serious cosmetic or functional effects (102)
—above the 1–3% baseline risk that exists in the general population.
Moreover, all but two of these studies (83,97) showed no statistically
significant increases in the risk for spontaneous abortion, LBW or major
neonatal health complications following exposure to fluoxetine in early

Table 1
Summary of Antidepressants in Pregnancy

Class Drugs studied Safety in pregnancy

Tricyclic Clomipramine, As a group, considered
antidepressants amitriptyline, imipramine, relatively safe to use in

doxepin, dothiepin, pregnancy; however,
trimipramine, nortriptyline, associated with maternal
lofepramine, desipramine, toxicities and neonatal
maprotiline, protriptyline withdrawal

Selective serotonin Fluoxetine, paroxetine, All except fluvoxamine
reuptake inhibitors citalopram, sertraline, are well studied and

fluvoxamine considered relatively
safe for use in pregnancy;
however, have been
associated with perinatal
complications including
jitteriness, respiratory
distress, hypoglycemia

Monoamine Tranylcypromine, Not recommended for use
oxidase inhibitors phenelzine; no others in pregnancy because of

studied paucity of data and
possible toxicities

Others Venlafaxine, bupropion, Based on one prospective
trazodone, nefazodone, comparative study on
mirtazapine, St. John’s each drug, venlafaxine
wort (SJW) bupropion, trazodone,

and nefazodone appear
to be relatively safe in
pregnancy; data on
mirtazapine and SJW
limited
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or late pregnancy or throughout gestation (82,83,96–101). It should be
noted that the vast majority of the 1280 prospectively followed pregnan-
cies were compared with matched controls, and no differences in the
rates of major malformations between the two groups were seen.

Chambers and colleagues prospectively examined 228 pregnant women
taking fluoxetine throughout gestation and compared their outcomes with
those of 254 prospectively identified comparator women exposed to known
nonteratogens. In this investigation, the incidence of major malformations
in the fluoxetine-exposed group (5.5%) was no different from that observed
in the nonteratogen-exposed comparator group (4%) The rate of sponta-
neous abortions also did not differ significantly between the fluoxetine
exposed and comparator groups (10.5 vs 9.1%, respectively). This study
did, however, find a significant increase in the rate of three or more minor
anomalies, LBW and length, preterm delivery, and admission to special
care nurseries in infants whose mothers were exposed to fluoxetine in the
third trimester (97). The study also observed an increase in poor neonatal
adaptation, characterized by transitory jitteriness, respiratory difficulty,
and cyanosis upon feeding in infants exposed to fluoxetine in late gestation
(see Section 5.3.1. for a brief discussion of poor neonatal adaptation).
Confidence in the results obtained from this study (97) is limited by several
methodological issues, including a lack of control for the effects of the
underlying depressive illness. Additionally, maternal age in the fluoxetine-
exposed group was higher than in the control group, a factor known to
affect birthweight (103). Furthermore, a large proportion of the women in
the fluoxetine-exposed group were also exposed to nicotine and other
psychoactive medications.

In a study by Pastuszak et al. (83), 128 gravid women taking a mean
daily dose of 25.8 mg of fluoxetine during the first trimester were fol-
lowed and compared with two matched control groups (each of 74
patients) exposed to either TCAs or known nonteratogens. The investi-
gators found no differences in the rates of major malformations between
any of the comparison groups, but they did find a slightly increased risk
of spontaneous abortions in the fluoxetine- and TCA-exposed groups
(13.5 and 12.2%, respectively) vs the nonteratogen comparator group
(6.8%). These increases, however, did not reach statistical significance.
Moreover, as is the case in the study by Chambers et al. (97), it is unclear
whether the higher incidence of spontaneous abortions observed in both
the fluoxetine- and TCA-exposed groups was the result of the effects of
the medications, the underlying maternal depression, or other factors.

Another prospective study by Hendrick et al. found an increase in LBW
in the infants of mothers exposed to high-dose fluoxetine (40–80 mg/d)
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throughout gestation, despite comparable maternal weight gain across
all experimental groups (98a). Women exposed to nicotine, alcohol, or
recreational drugs were excluded, thereby removing these as potential
confounding factors. It should be noted, however, that this study had no
matched comparator group.

A significant concern associated with psychoactive medication use
during pregnancy is the potential for long-term neurodevelopmental
abnormalities, including cognitive and language impairment and behav-
ioral teratogenesis. A study by Nulman et al. assessed global IQ, lan-
guage development, temperament, mood, arousability, activity-level
distractibility, and behavior in the children of 80 mothers exposed to
TCAs and 55 mothers exposed to fluoxetine during pregnancy (104).
Assessment of IQ and language development occurred between 16 and
86 mo of postnatal age. These investigators found no differences in any
parameter examined between the TCA-exposed, fluoxetine-exposed,
and non-antidepressant-exposed groups.

5.2.2.2. Paroxetine (Paxil). The use of paroxetine during pregnancy
has also been the subject of recent study. Paroxetine has been shown to
cross the placenta in detectable amounts in a recent human placental
kinetics study (95).

Currently, data on paroxetine use in pregnancy are somewhat limited. To
date, published data on 305 exposures to paroxetine at varying stages in
pregnancy (274 prospectively followed and 31 retrospectively evaluated)
(82,99,101,105,106) are available. None of these studies has shown an
increase in the risk of major malformations compared with the general popu-
lation or a matched comparator group (105,106). Additionally, these studies
have found no evidence linking paroxetine use at any time in pregnancy to an
increase in spontaneous abortions or other major neonatal health complica-
tions. One of these studies did report evidence of poor neonatal adaptation in
infants whose mothers used paroxetine in the third trimester (106).

Recently, an unpublished retrospective, cohort study (supplemented
by a nested case–control study) examined the effects of antenatal expo-
sure to various antidepressants, including paroxetine (studied only via
post hoc, secondary analyses) on pregnancy outcome. This study, con-
ducted by GlaxoSmithKlein (GSK) utilized medical records taken from
two large medical databases, containing medication (and pharmacy dis-
pensing) records from more than 25 health insurance providers (106a).
The results of post hoc analyses from this study showed an adjusted odds
ratio of 1.84 (95% CI 1.16–2.91) for congenital malformations associ-
ated with paroxetine exposure during the first trimester. The adjusted
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odds ratio increased to 2.20 (95% CI 1.34–3.63) following the exclusion
of data from women exposed to other antidepressants or known terato-
gens during the study period. The results of this investigation suggested
an overall risk of 4% for the development of major malformations fol-
lowing paroxetine exposure in the first trimester (an increase of 1% over
the baseline risk) (106b).

The adjusted odds ratio for cardiovascular defects following first-
trimester exposure to paroxetine was found to be 2.26 (95% CI 1.17–
4.33). The odds ratio diminished to 2.08 (95% CI 1.03–4.23) following
the exclusion of data from women exposed to other antidepressants and/
or known cardiovascular teratogens during the study period. These data
represent an overall risk of 2% for cardiovascular defects (a twofold
increase over the 1% baseline risk for cardiovascular defects in the gen-
eral population) associated with first-trimester paroxetine exposure
(106a,106b). The results of this study have recently prompted the US
Food and Drug Administration (FDA) to label paroxetine as a “Category
D” (demonstrated risk to the fetus) drug.

Although the data from this large epidemiological study are among
the first that suggest teratogenicity following paroxetine use during preg-
nancy, confidence in the results obtained is limited by several method-
ological issues. Briefly, both the retrospective nature of the study design
and the use of post hoc analyses to obtain the adjusted odds ratios for
cardiovascular malformations and congenital malformations decrease
the grade of evidence ascribable to the results obtained. The lack of a
matched control group and the limited medical/clinical data (including
information on disease severity) available from the insurance databases
used further limits the interpretation of the results obtained (106c).
Finally, and perhaps most troublingly, much of the data used in the GSK
study was based on pharmacy dispensing records for the various antide-
pressants studies and thus, did not provided any information on how
many of the patients prescribed paroxetine actually consumed their
medications regularly and at the doses prescribed (i.e., the degree of
paroxetine exposure).

Overall, the data available regarding paroxetine use during pregnancy
are conflicting. Although the results of the unpublished GSK study just
cited do suggest some degree of caution regarding antenatal paroxetine
use, the overall risks of general and/or cardiac malformations in children
whose mothers were exposed to paroxetine during the first trimester are
only modestly above the risks for these negative pregnancy outcomes in
the general population. In general, the available data regarding antenatal
paroxetine safety, the potential health risks of untreated depression dur-
ing pregnancy, and individual patient responsiveness to paroxetine
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should all be carefully considered when making decisions regarding
the commencement, modification and particularly the cessation of
paroxetine use during pregnancy.

5.2.2.3. Citalopram (Celexa, Lexapro). Limited data are available
on the use of citalopram during pregnancy. Citalopram has been shown
to cross the human placenta in detectable amounts and to a greater degree
than all other SSRI antidepressants (95), with the exception of fluvox-
amine, whose placental kinetics have yet to be clearly established.

Ericson et al. recently reported the outcome of 375 prospectively
followed exposures to citalopram in early pregnancy, of which 364 were
exposures to citalopram alone with the remainder being exposures to
citalopram in combination with another SSRI or TCA antidepressant
(99). The investigators found no statistically significant increases in the
incidence of major malformations compared to that expected in the
general population. An association between the use of citalopram (and
other SSRIs) early in pregnancy and an increase in preterm delivery was
noted. This increase, however, was thought by the investigators to be a
consequence of the underlying maternal disease.

A second prospective, comparison study followed 11 mothers exposed
to citalopram throughout gestation. Pregnancy outcome as well as
neurodevelopment was evaluated up to 1 yr of age. No major or minor
malformations were detected as part of this study. Additionally, all
infants were neurodevelopmentally normal at 1 yr of age (107).

Most recently, The Motherisk Program prospectively followed 106
women exposed to citalopram during their pregnancies (98 in first tri-
mester and 48 throughout gestation) (107a). Their preliminary results
documented 92 (86.6%) live births, 11 (10.3%) spontaneous abortions,
2 (1.9%) therapeutic abortions, 1 (0.9%) stillbirth, and 3 (3.2%) major
malformations in the citalopram-exposed group. Upon comparison with
two matched comparator groups, each consisting of 106 women exposed
to other antidepressants or known nonteratogens (respectively), no sta-
tistically significant differences in the rates of major malformations,
spontaneous abortions, elective terminations, or stillbirths were found
between any of the comparison groups.

At present the pregnancy data are on citalopram and not on its isomer,
S-citalopram (Lexapro).

5.2.2.4. Sertraline (Zoloft). Sertraline has been shown to cross the
human placenta in significantly smaller amounts than other SSRI anti-
depressants (95,107b).

Published literature on 213 pregnancies exposed to sertraline (181
prospectively followed and 32 retrospectively evaluated) is available. A
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prospective controlled cohort study by The Motherisk Program (105)
followed 147 women exposed to sertraline in the first trimester of preg-
nancy. Of the women exposed, 127 (86%) gave birth to live infants, 12
(9%) experienced spontaneous abortions, and 7 (5%) chose to undergo
therapeutic abortions. Among the 127 live births, 4 (3.2%) malforma-
tions were observed. There were no statistically significant differences
among the observed rates of spontaneous abortions, elective abortions,
major malformations, or stillbirths between the SSRI-exposed and
matched comparator groups (105).

A second study prospectively followed 32 pregnancies exposed only
to sertraline in early pregnancy and 2 other pregnancies exposed to
sertraline and other SSRI agents at similar stages of gestation. The rate
of major malformations seen in infants of sertraline-exposed women
was not statistically different than that observed in the general popula-
tion (99).

5.2.2.5. Fluvoxamine (Luvox). Very limited data are available
regarding the use of fluvoxamine in pregnancy. In a multicenter,
prospective, cohort-comparator study by The Motherisk Program
(105), 26 women exposed to fluvoxamine in the first trimester of preg-
nancy were followed. Of the 26 women exposed, 22 (88%) gave birth to
live infants. Two of the remaining four women had spontaneous abor-
tions, and two women therapeutically aborted their pregnancies. In the
group of live births, three (12%) major malformations were observed.
Given the small sample size of this study, these data are not definitive
regarding fluvoxamine use in pregnancy.

Additionally, 66 women who took fluvoxamine early in their preg-
nancies were retrospectively examined by the European Network of
Teratology Information Services. This group observed 49 live births
with 1 malformation among them, 9 therapeutic abortions (of which 1
was of a malformed fetus), 6 spontaneous abortions, and 2 stillbirths.
Although no control group was available for comparison in this study,
the rates of live births, spontaneous abortions, and malformations was
similar to that expected in the general population.

5.2.3. OTHER ANTIDEPRESSANTS

5.2.3.1. Venlafaxine (Effexor). Venlafaxine, a phenethylamine
bicyclic derivative, is chemically unrelated to all other antidepressants
(108). Venlafaxine achieves its therapeutic effects via inhibition of both
serotonin and norepinephrine reuptake. It has no significant affinity for
central acetylcholine or histamine receptors—hence its mild adverse
effects profile (109).
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To date, only one study evaluating the safety of venlafaxine use in preg-
nancy exists. In this multicenter study from Motherisk (108), 150 women
exposed to venlafaxine in the first trimester of pregnancy (35 of whom took
the drug throughout pregnancy) were followed. Of the 150 women, 125 gave
birth to live infants, 18 had spontaneous abortions, and 7 had therapeutic
abortions. Two major malformations were observed among the 125 live
births. The outcomes of these pregnancies were compared to those of
two matched-comparator groups, each consisting of 150 women,
exposed exclusively to SSRI antidepressants or nonteratogens, respec-
tively. No statistically significant differences in the rates of major mal-
formations, therapeutic abortions, mean gestational ages, or mean
birthweights were observed between the exposed and comparator groups.
It should be noted that the incidence of spontaneous abortions in the
venlafaxine- and antidepressant-exposed groups (12 and 10.7%, respec-
tively) was higher than that in the nonteratogenic comparator group
(7.3%). This difference between the groups, however, was not statisti-
cally significant.

5.2.3.2. Bupropion (Wellbutrin). Bupropion, an amino ketone com-
pound, is marketed both as an antidepressant and as an aid for smoking
cessation. The antidepressant mechanism of bupropion is presently not
well understood but is thought to involve both central noradrenergic and
dopaminergic pathways (110). Data on the outcomes of 226 pregnancies
exposed to bupropion are available from the manufacturer. The out-
comes of these pregnancies suggest no increase in the rate of major
malformations resulting from exposure to bupropion during pregnancy
(111). Recently, a study completed by The Motherisk Program followed
136 women exposed to bupropion in the first trimester or throughout
gestation and compared their pregnancy outcomes to those of two com-
parator groups exposed to other antidepressants (57 women) or known
nonteratogens (126 women). Among the 136 exposed pregnancies, there
were 105 live births, 20 spontaneous abortions, 10 therapeutic abortions,
1 stillbirth, 1 neonatal death, and no malformations observed. Upon
comparison with the matched control groups, no statistically significant
differences in the rates of major malformations, stillbirths, neonatal
deaths, or major neonatal health complications were detected (112).

This study examined the safety of bupropion during pregnancy in
women using it as an antidepressant and/or as smoking-cessation aid.
Upon comparison of the pregnancies exposed to bupropion for either
indication with matched nonteratogen-exposed comparators, the incidence
of spontaneous abortions was significantly higher in the bupropion-
exposed group (14.7%) than in the control group (4.5%) (p < 0.009) (112).
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Interestingly, however, when the incidence of spontaneous abortions in
women using bupropion as an antidepressant only (15.4%) was compared
with that of women using other antidepressants and nonteratogens (12.3
and 6.7%, respectively), no statistically significant difference between the
groups was detected (p < 0.18) (112). Nicotine has been shown by several
groups to increase the risk of spontaneous abortions (113–118). Accord-
ingly, this study (112) attempted to account for the effects of nicotine by
matching the nonteratogen-exposed control group with the bupropion
group for smoking status and number of cigarettes smoked per day (112).
No association between the increase of spontaneous abortions and smok-
ing status was noted in this study. In actuality, there was no difference in
the rates of spontaneous abortions among the depressed and smoking
women (15.4 vs 16.2%). However, the number of smokers in this study
was small (N = 37), and further study with a larger sample size is indicated.

 5.2.3.3. Trazodone and Nefazodone (Desyrel, Serzone). Trazodone
and nefazodone, both of which are phenylpiperazine antidepressants,
exert their therapeutic effects via inhibition of central serotonin and
norepinephrine reuptake. Nefazodone has reduced affinity for cholin-
ergic and α-adrenergic receptors and is therefore less sedative than
trazodone (109).

Presently, one multicenter prospective comparison study evaluating the
safety of trazodone and nefazodone during pregnancy is available (119).
This study followed 147 women exposed to either drug in the first trimester
(52 of whom continued either drug throughout pregnancy) and compared
them with two comparison groups, consisting of 147 women each, exposed
to other antidepressants or nonteratogens, respectively. Upon completion of
the study, there were 121 (82.4%) live births, 20 (13.6%) spontaneous abor-
tions, and 6 (4%) therapeutic abortions. Of the 121 live births, 2 (1.6%) were
found to have major malformations. There was no difference in the inci-
dence of major malformations between the drug-exposed and comparison
groups. It should be noted, however, that fewer spontaneous abortions were
observed in the nonteratogen-exposed control group (8.1%) than in either
the trazodone/nefazodone (13.6%) or the antidepressant-exposed group
(11.5%). Although the differences in the rate of spontaneous abortions
between the groups were not statistically significant, they mirror similar
increases seen in studies with other antidepressants (discussed earlier).

5.2.3.4. Mirtazapine (Remeron). Mirtazapine, introduced in the
United States in the late 1990s, is a new antidepressant that augments
noradrenergic and serotonergic transmission (111). To date, there have
been no prospective controlled studies evaluating the safety of mirtazapine
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during pregnancy. A Turkish group recently followed the pregnancies of
two women exposed to this drug in early and mid- first trimester (120).
Both pregnancies resulted in the birth of healthy infants (40 and 39 wk
gestation, respectively), one of whom had mild hyperbilirubinemia and
mild gastroesophageal reflux that resolved without treatment.

5.2.3.5. Saint John’s Wort. Saint John’s Wort (SJW) (Hypericum
perforatum) is the most common herbal therapy for depression in use
today (121). The active ingredient, thought to be hypericin, is capable of
antidepressant effects via inhibition of serotonin, norepinephrine, and
dopamine reuptake (122,123).

SJW is generally considered safer than most currently prescribed
antidepressant medications (124–127) probably because “natural” or
herbal products are considered inherently safer than pharmaceuticals by
the general population (128). To date, only two cases regarding obstetric
self-medication with SJW have been published (129). Of these cases,
follow-up data on only one is available. The woman in this case took SJW
from 24 wk gestation until term and gave birth to a normal, healthy child.

5.2.3.6. Monoamine Oxidase Inhibitors. The use of monoamine
oxidase inhibitors (MAOIs) in pregnancy has not been well studied, mainly
because they are used infrequently as drugs of “last resort” (130). In animal
studies, the use of MAOIs in pregnancy has been shown to cause fetal
growth retardation (131,132). Human data concerning MAOI safety during
pregnancy is limited. A published case series associated MAOI use in
pregnancy with an increased incidence of major malformations (85).
Specific details concerning the exposures or malformations, however,
were unavailable.

Given the discouraging data available, its potential interactions with
medications such as terbutaline (hypertensive crisis) (76), and the avail-
ability of other more studied antidepressants, MAOI use during preg-
nancy should be avoided.

5.3. Reported Adverse Outcomes
5.3.1. POOR NEONATAL ADAPTABILITY

The use of SSRI agents in late gestation has been associated with poor
neonatal adaptability, a transient period of jitteriness, difficulty breathing,
and some difficulty feeling (106,133,134). As such, infants born to moth-
ers exposed to SSRIs near term should be carefully monitored. These
adverse effects are, however, transient, self-limiting generally require no
treatment, and appear to have no long-lasting effects on the infants.
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5.3.2. INCREASE IN SPONTANEOUS ABORTIONS

Of note, some of the previously mentioned studies reported an increased
rate of spontaneous abortions in the antidepressant-exposed groups com-
pared with the nonteratogen-exposed groups. This difference was statis-
tically significant in three of these studies (two on fluoxetine and one on
bupropion) (83,97,112). Although the observed rates of spontaneous abor-
tions in any of the antidepressant-exposed groups have not exceeded the
reported 10–20% baseline rate in the general population (82), this finding
requires further study.

5.3.3. ABRUPT DISCONTINUATION SYNDROME

Given that at least 50% of pregnancies are unplanned (102,135), many
women first become aware of their pregnancies well into the first trimester.
These women may abruptly discontinue taking all medications, including
antidepressants, in attempts to minimize drug exposure to their fetuses.
Einarson and colleagues interviewed 36 pregnant women 1 mo after they
received counseling regarding the safety of antidepressant use in pregnancy
(136). They found that 34 of these women discontinued their medication
abruptly (28 on the advice of their health care providers). Of these women, 26
(70.3%) reported deteriorating physical and psychological health. Eleven of
these women reported suicidal ideation, and 4 were hospitalized.

Abrupt discontinuation of certain antidepressants may be associated
with a “discontinuation syndrome,” characterized by any or all of the
following: nausea and vomiting, diarrhea, diaphoresis, hot or cold flashes,
tremors, excess lacrimation, syncope, anxiety, panic attacks, low energy,
fatigue, and mood swings (136). Most critically, sudden discontinuation
of antidepressants has been associated with relapse of the underlying
psychiatric condition (137). In the case of antenatal depression, this is of
particular concern given the deleterious health effects associated with
untreated depression during pregnancy.

5.3.4. PERSISTENT PULMONARY HYPERTENSION IN THE NEWBORN

At press time, a newly released case–control study reported a signifi-
cantly elevated risk of persistent pulmonary hypertension in the newborn
(PPHN) in infants exposed to SSRIs following the 20th week of gestation.
Although the absolute risk of PPHN in SSRI-exposed infants was rela-
tively low (~ 1 in 100), it was six times higher than that of control group
infants. The study findings raise an important concern and should be
reviewed carefully during risk–benefit discussions regarding treatment of
depression during pregnancy. Children exposed to SSRIs prior to the 20th
week of gestation, or to non-SSRIs at any time of pregnancy, were not
found to be at an increased risk for PPHN (138).
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5.3.5. DIRECTIONS FOR FUTURE STUDY

Despite recent evidence supporting the safety of antidepressant use in
pregnancy (82,83,96–101,105–108,112,119,121), several questions
remain unanswered.

The sample size in the vast majority of studies assessing the safety of
these medications in pregnancy is statistically small. Most studies
(108,112,119) have only an 80% power to detect a fourfold increase in
the risk of major malformations (α = 0.05). Almost 800 cases in each
treatment group would be required to detect a twofold increased risk, and
thousands of cases would be required to detect rare defects.

At present, only one study has assessed the long-term neurodevelop-
ment (i.e., global IQ score, language and behavioral development, and
cognitive abilities) of children exposed to antidepressants (fluoxetine
and TCAs) in utero (104). Therefore, the long-term effects of in utero
exposure to these medications (except for fluoxetine) remain poorly
characterized. It should be noted that this is an area of active research.

6. CONCLUSION
In this chapter we have reviewed some of the key issues surrounding

prenatal depression, including its prevalence, course, and treatment
options. Depression during pregnancy is an important issue that cannot
be ignored given its high prevalence in general and obstetric popula-
tions. It has become apparent, according to data from recent studies, that
deleterious effects are associated with untreated depression during preg-
nancy. Women should not be denied treatment simply because they are
pregnant, as there appears to be a relatively safe arsenal of both pharma-
cological and nonpharmacological treatments available. Women should
be given evidence-based information concerning treatment options. Such
information would allow them and their health care providers to make
appropriate decisions that will ensure the best possible outcomes for
themselves and their babies.
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3 Postpartum Depression
A Common Complication of Childbirth

C. Neill Epperson and Jennifer Ballew

Summary
Postpartum depression (PPD) or, simply, postpartum are the most com-

monly used lay terms for describing major depressive disorder occurring in
the postnatal period. Whether the disorder occurs de novo, is a relapse of a
previous depressive episode, or has its origin in the antepartum period,
depression after childbirth is associated with significant maternal and infant
morbidity and, in worst cases, mortality. With most epidemiological studies
demonstrating a prevalence of 10–13%, PPD is one of the most common com-
plications of childbirth (1,2). Yet, the pathogenesis, natural history, and treat-
ment of the disorder have been shrouded in mystery and myth as society and
science has imbued motherhood with a cloak of sanctity that cuts both ways.
Attempts to protect mothers and their offspring from unnecessary intrusions
or potential harm have unwittingly limited detection of PPD in the clinical
setting and the investigation of its pathogenesis and treatment in the scien-
tific arena.

Thus, PPD continues to be a major public health problem, with more than
400,000 women in the United States alone suffering each year from this poten-
tially devastating disease. The overarching purpose of this chapter is to review
the studies that provide the most rigorous and up-to-date findings regarding
the detection, pathogenesis, and treatment of depression occurring in the post-
natal period. In doing so, this chapter will enable the primary care provider to
become more comfortable in assessing postpartum women and treating those
who, in many cases, would otherwise go without care.

Key Words: Postpartum; depression; children; treatment, breast-feeding.
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1. DETECTION:
THE FIRST STEP TO SYMPTOM RESOLUTION

1.1. The “Mental Health-Friendly” Environment
The creation of a clinical environment, including the physical space

as well as the medical and office staff, that explicitly and implicitly
includes mental health as a vital part of a healthy lifestyle is key to
enabling women to divulge their concerns regarding their mood, thought
processes, and behaviors during pregnancy and the postnatal period.
Prominently displaying educational materials about anxiety and depres-
sion during pregnancy and the puerperium along with information about
other common pregnancy-related issues helps to destigmatize mental
disorders. Directly inquiring about symptoms of depression and anxiety
at every pre- and postnatal appointment sends the unequivocal message
that the clinician values the patient as an individual with specific needs
and concerns.

Engaging the services of a local wellness expert to provide in-office
workshops on activities to promote mental well-being during pregnancy
and beyond or a mental health professional to lead groups discussing the
adjustments required of motherhood, clearly indicates the practice’s
commitment to and investment in its patients’ mental health. Each of
these can be accomplished with relatively little financial or time com-
mitment on the part of busy primary care providers. With increasing
numbers of mental health care providers requesting fee-for-service, it is
crucial that the primary care practice invests in prevention services and
provides in-house counseling for those who require immediate psychi-
atric assessment. Otherwise, valuable nursing and staff time is con-
sumed trying to find a mental health care provider who can see the
patient during a postpartum crisis.

1.2. Routine Screening for Mental Illness
in Pregnant and Postpartum Women

For clinicians who wish to institute routine screening for postnatal
depression, there are two excellent patient-rated instruments to aid in the
detection of depression in postpartum women. The Edinburgh Postnatal
Depression Scale (EPDS; 3) is a 10-item instrument that requires the
woman to rate herself on a scale of 0 (no, not at all) to 3 (yes, all of the
time) on questions such as “I have been able to laugh and see the funny
side of things,” “I have blamed myself unnecessarily when things go
wrong,” and “I have felt sad or miserable.” The instrument is easily
tallied, and a score of 12.5 or more has been shown to indicate the
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presence of a probable case of postpartum depression (PPD) in studies
of women attending primary care clinics (4–6). A more recently devel-
oped instrument, the Postpartum Depression Screening Scale (PDSS)
(7,8), is tailored to assess symptoms specific to new mothers and has
excellent sensitivity and specificity to detect PPD. The PDSS has 35
items compared with the 10 questions in the EPDS, but is written at a
third-grade level and can be completed by most people within 5–10 min.
A PDSS score of 35–59 indicates normal adjustment after delivery, a
score of 60–79 indicates “minor” PPD (i.e., likely requires formal psy-
chiatric evaluation), and a score of 80–175 is a positive screen for major
PPD, in which case the patient should be referred for mental health
evaluation as soon as possible.

To assess for the presence of other psychiatric disorders in addition to
depression, the clinician can administer the Primary Care Evaluation of
Mental Disorders patient health questionnaire (PRIME-MD; Pfizer Inc.,
New York). When used to assess the prevalence of psychiatric disorders
in a study of 2747 women attending seven obstetrics/gynecological
(OB/GYN) practices, investigators found a prevalence of 19% for any
psychiatric diagnosis in those women who were pregnant or postpartum
(9,10). This was similar to the rate of psychiatric disorders in the entire
group and suggests that general screening for mental illness should occur
in all OB/GYN patients.

1.3. The Differential Diagnosis
Once a postpartum woman has been identified as suffering from a

mood disturbance, determining the nature, timing of onset, duration,
and severity of the symptoms is essential to making a correct diagnosis
(Table 1). The differential diagnosis ranges from normal adjustment
and the baby blues to anxiety disorders, PPD, postpartum psychosis,
and/or bipolar disorder.

In addition, organic causes such as thyroid dysfunction must be ruled
out. Approximately 5% of all postpartum women (11) and 50% of the
10% of women who have thyroid peroxidase antibodies during early
gestation develop thyroid dysfunction during the first 9 mo after delivery
(12,13). One-third of these women will develop permanent hypothy-
roidism (14), and findings from several studies suggest that women who
are thyroid peroxidase antibody-positive during early gestation are at
increased risk of PPD regardless of postpartum thyroid function (15–18).

As noted in Table 1, the baby blues are so common (26–85% of
postpartum women) that they are considered to be part of the normal
reaction to childbearing (19–21). This syndrome, characterized by
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dysphoric mood, tearfulness, irritability, emotional lability, anxiety, and
sleep disturbance, peaks around 3–4 d postpartum and resolves within
hours to a few days. Although the baby blues are self-limited in duration,
the more severe the symptoms during this time period, the more likely
the woman is to meet criteria for major depressive disorder (MDD) at

Table 1
Characteristics of the Baby Blues, Postpartum Depression (PPD),

and Postpartum Psychosis: Sorting Through the Differential Diagnosis

Postpartum
Characteristics Baby blues PPD psychosis

Prevalence 40–60% 10–15% 0.2%

Timing
Peaks 3–4 d postpartum √
Onset within 6 mo postpartum √
Onset within 2–4 wk postpartum √

Duration
hours to a few days √
>2 wk to months √
>4 d to months √

Symptoms
Feeling overwhelmed √ √
Anxiety √ √
Mood lability √ √ √
Depressed mood √ √
Decreased interest or pleasure √
Inappropriate guilt √
Appetite/weight change √
Obsessions √
Irritability √ √
Decreased libido a √
Difficulty sleeping but tired √ √
Suicidal/infanticidal thoughts √ √
Agitation √ √
Decreased need for sleep √
Unusual thoughts or behaviors √
Hallucinations √
Hypersexuality √
Hyperactivity √
Confusion/disorientation √

a Symptom included in the DSM-IV criteria for major depressive disorders.
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6 wk postpartum (22,23). Given the frequency of the baby blues, all
pregnant women should be informed about the potential for mood symp-
toms during the first week after delivery and encouraged to contact their
health care provider if the symptoms last longer than a few days or are
so severe that they limit their ability to function.

PPD, although also quite common (10–15% of postpartum women),
results in distress and impairment in function that can linger well into
the first postnatal year if not treated (24). The diagnosis of PPD is made
using the fourth edition of the Diagnostic and Statistical Manual of
Mental Disorders (DSM-IV) criteria for MDD. If the symptoms occur
within the first 4 wk after delivery, an additional specifier, “with post-
partum onset,” may be added to the MDD diagnosis. Although the symp-
toms of PPD can overlap with those of the baby blues and postpartum
psychosis, a clinical presentation that is dominated by decreased need
for sleep, agitation, heightened activity or rapid speech, bizarre or
unusual behavior, is frequently indicative of postpartum psychosis. This
disorder is most often similar to the mania of bipolar affective disorder
(BPAD). The portion of women with psychosis in the postnatal period
who will not have ongoing BPAD is not clear, but one can suspect that
those postpartum psychotic women with no previous psychiatric history
may have a “pure puerperal psychosis,” which is time-limited with treat-
ment. Psychosis can be subtle when commingled with depression, and
thus, questions regarding unusual thoughts or experiences should be
queried regardless of whether the patient is behaving “normally” during
the office visit.

Although the DSM-IV does not provide distinct diagnostic nomen-
clature for PPD and psychosis, studies have found several differences in
the clinical presentation of depression and psychosis occurring in the
puerperium vs that occurring at other times. Postpartum psychoses are
more frequently accompanied by a confused and disorganized clinical
picture (25,26), which can wax and wane. Symptoms of postpartum
psychosis can include thought disorganization, bizarre behavior, lack of
insight, delusions of reference, persecution, jealousy, grandiosity, sus-
piciousness, impaired sensorium/orientation, and self-neglect (25).

Although the intensity of obsessions and compulsions do not differ
between women with puerperal and nonpuerperal depression, aggressive
obsessions regarding the infant are more common in women who present
with depression after delivery (27). Thus, unless other obsessions or com-
pulsions are present, the diagnosis of co-morbid obsessive-compulsive
disorder is usually not appropriate in the context of PPD. Women with
PPD often have violent thoughts that they will drown or stab the baby or
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throw the baby down the stairs. When there are no signs of psychosis and
the mother reports that these thoughts are highly distressing, it is usually
not necessary to make a referral for emergency inpatient care. In the pres-
ence of psychosis and/or suicidal ideation, these thoughts are often not as
upsetting to patients because the motivation for contemplating killing
one’s children can be altruistic or an extension of a suicide plan (28). The
psychotic or suicidal mother’s tentative hold on reality makes her at high
risk for infanticidal behavior (28,29), and thus inpatient hospitalization
with initiation of pharmacotherapy is the standard of care.

Table 2
Examples of Questions to Use in the Primary Care Setting to Probe

for Psychiatric Disorders in Postpartum Women

Symptoms Probe

General well-being “Motherhood can be quite an adjustment. How
has it been going for you?”

Depressed mood “Have you been feeling down or more sad
recently?”

Anxious mood “Do you find that you are feeling more tense
and on edge than usual?” “Are you worrying
about even small things?”

Obsessions/worries “Many moms have frequent concerns about
their baby’s health and well-being. Are there
certain worries or thoughts about your baby or
other things that keep bothering you even
when you try to stop thinking about them?”

Psychosis “Have you or your family members noticed
that you don’t seem to be your usual self
lately?” “Have you been experiencing any
unusual thoughts or feelings?”

Infanticidal or “It can be hard to be a new mother, and
  suicidal thoughts sometimes infants can be very frustrating.

Have you been so frustrated with [infant’s
name] that you have had thoughts or feelings
of hurting him/her?”

“Sometimes people feel so bad or upset that
they don’t feel like living anymore. Have you
had these kinds of feelings recently?”
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The prevalence of infanticidal thinking in women with PPD, with or
without psychosis, is quite high. A study of severely psychiatrically ill and
hospitalized women in India found that 43% reported infanticidal ideas,
whereas 36% reported infanticidal behavior (29). This high percentage is
not surprising given that hospitalization could have occurred as a result of
the presence of such thoughts. However, a study conducted in the United
States found that 41% of depressed mothers with children younger than
3 yr reported having thoughts of harming their infants compared with 7%
of the mothers in the control group (30). Therefore, complete screening for
PPD or postpartum psychosis must include thoughts about harming the
infant and/or children in addition to thoughts of suicide.

1.4. Who Is at Risk for Postpartum Mood Disturbances?
Of women who present with PPD, 20–30% have had a previous epi-

sode of MDD (31). Other risk factors include a personal history of severe
premenstrual dysphoria (32), family history of mood disorder (2), mari-
tal discord (33–35), lack or inadequacy of a confiding relationship
(36,37), and the number of stressful life events in the previous year
(35,38). Regarding perinatal events, pregnancy loss is associated with
posttraumatic symptoms and depression (39), but, in general, studies of
the impact of obstetrical complications on postpartum mood have been
mixed (33,34,37,40,41). There is no consistent evidence that the choice
to breast- or bottle-feed has any significant impact on mood in the first
weeks after delivery (19,22,42).

2. BIOLOGICAL UNDERPINNINGS
OF POSTPARTUM MOOD DISORDERS

“Why me? Why now?” are questions commonly asked by women
suffering from postpartum mental illness, particularly those who have
never previously experienced a serious psychiatric disturbance.
Although according to the DSM-IV, PPD is not diagnostically distinct
from MDD that is not childbirth-related (24), the hormonal milieu of
pregnancy and the puerperium is so unique that investigators have
focused on these hormonal changes as key factors in the pathogenesis of
PPD. Several recent and thorough reviews of the relationship between
PPD and endocrine function have been published (18,43). Tables 3–6
provide an overview of the findings from studies focused primarily on
the relationship between ovarian, adrenal, and thyroid hormones and
postpartum mood disorders.

Although no clear relationship between one particular hormone and
PPD emerges, the most compelling investigations of the pathogenesis of
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PPD emphasize the importance of the individual’s sensitivity to preg-
nancy-related hormonal changes (44,45). By focusing on women who
have demonstrated vulnerability to mood changes during the puerpe-
rium by having experienced PPD with a previous pregnancy, Bloch and
colleagues overcame several of the shortcomings of previous studies.
Women were studied outside of the postpartum period when manipula-
tion of hormone levels would not interfere with breast-feeding nor
exacerbate PPD at a time when recovery is crucial for both the mother
and child. Administration of supraphysiological levels of estrogen and
progesterone to mimic a pregnancy allowed the investigators to compare
mood responses in those at high risk of depressive symptoms (history of
PPD group) with those who are at low risk (no history of PPD), while at
the same time controlling the hormonal milieu in each subject such that
serum estradiol and progesterone levels were not significantly different
between groups. Those women with a previous history of PPD experi-
enced a significant worsening of their mood during the hormone admin-
istration and withdrawal phases of the study, with five out of the eight
women becoming clinically depressed again. In contrast, women with-
out a history of PPD did not experience a change in mood during the
study. The potential mood-altering effects of the progesterone metabo-
lite allopregnanolone, which is a potent γ-aminobutyric acid type A
receptor agonist that has been implicated in the pathogenesis of premen-
strual and postpartum mood changes (49,65,66), was not evaluated in
this investigation using the pseudopregnancy paradigm.

Alternatively, another group focused on at-risk women immediately
in the puerperium to determine whether their response to a neuroendo-
crine challenge could predict the likelihood of them experiencing mood
instability (69). Women with a history of BPAD or schizoaffective dis-
order who experienced an illness relapse during the puerperium had an
exaggerated growth hormone response on postpartum day 3 (prior to
onset of mood instability) to an injection of apomorphine, an agent that
stimulates postsynaptic dopamine receptors in the median eminence of
the hypothalamus. The authors propose that the estrogen-induced alter-
ations in dopaminergic function during pregnancy lead to hypersensitiv-
ity of postsynaptic dopamine receptors after delivery and thus contribute
to mood changes in at-risk women (67–71).

Finally, the vast majority of parturient women (93%) have blunted
hypothalamic–pituitary–adrenal (HPA) axis function for weeks if not
months following childbirth (72), secondary to profound increases in
corticotropin-releasing hormone and cortisol during pregnancy. Although
it is not clear whether women who develop the baby blues and PPD have
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a longer period of HPA axis dysregulation than those who are asymp-
tomatic (73), this alteration in neuroendocrine function may be suffi-
cient to unmask mood disturbance in vulnerable individuals. No
association between cortisol and cortisol suppression to dexamethasone
has been shown for puerperal psychosis (57).

In summary, no specific aspect of the hormonal milieu of pregnancy
or the puerperium has been implicated, without contradiction, in the
pathogenesis of postpartum mood disorders. However, many studies
have been limited to peripheral measures of neuroendocrine function
and thus lack the power of neuroimaging techniques to hone in on alter-
ations in central nervous system function in symptomatic women. With
this said, several studies of the treatment of PPD and psychosis provide
additional support for the importance of estrogen fluctuations and post-
partum hypogonadism in the pathogenesis of postpartum mental illness.

3. TREATMENT OF POSTPARTUM MOOD DISORDERS

3.1. Incorporating the Biopsychosocial Model of Treatment
It is important to take into consideration the psychosocial as well as

the biological contributions to mental disorders in any patient presenting
with depression or psychosis. This is particularly true when women
present in the puerperium. At no other time in a woman’s life is she
required to navigate a developmental transition that is potentially
wrought with challenging psychodynamic issues, and changes in inter-
personal relationships, all in the context of sleep deprivation and pro-
found hormonal and physiological adjustments. Thus, treatment must
address potential situational and interpersonal factors as well as target
the specific symptoms.

3.2. Management of the Breast-Feeding Patient
Given that 62% of women breast-feed for at least the first 6 wk after

delivery (74), informed consent regarding the risks and benefits of expos-
ing the newborn to a psychotropic agent and/or maternal mental illness
must be discussed and documented. The benefits of breast-feeding, even
in developed countries, are extensive and include convenience and cost
savings in addition to the health advantages offered to the infant and
enhanced emotional security via parental bonding. The American Acad-
emy of Pediatrics recommends exclusive breast-feeding during the first
6 mo of life to promote “optimal” growth and development (75). Exten-
sive research provides compelling evidence that human milk feeding
reduces the risk of respiratory (76) and urinary tract infections (77), otitis
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media (78), bacteremia and bacterial meningitis (79), allergic diseases
(80), sudden infant death syndome (81), and insulin-dependent diabetes
mellitus (82). Exclusive breast-feeding may enhance neurodevelopment
(83–85).

Several other groups have published comprehensive reviews focus-
ing on the use of psychotropic medications during nursing (18,86–93).
A frequently updated source for clinicians prescribing all classes of
medications is Drugs in Pregnancy and Lactation: A Reference Guide
to Fetal and Neonatal Risk (94).

Regarding breast-fed babies, it is useful to keep in mind that older
children will be better able to fully and efficiently metabolize drugs than
newborns. Likewise, preterm infants or babies with impaired liver or
kidney function will have more difficulty effectively metabolizing medi-
cations. Children who are exclusively breast-fed are likely to be exposed
to higher amounts of drugs than those who are not breast-fed or who
receive supplemental formula feedings.

The importance of continued breast-feeding to the mother must be
balanced with her anxiety regarding infant exposure to a particular agent,
and the disruption in sleep that is particularly profound in nursing moth-
ers. The practice of pumping and then discarding breast milk either in the
morning after a bedtime dose of a sleep aid or when the medication is
expected to peak in breast milk can limit the degree of infant exposure
to medications. However, the studies indicating the point at which the
drug peaks in breast milk are restricted to sertraline, paroxetine (95,96),
and fluoxetine (97). Some women may find that pumping is either im-
practical because of other responsibilities or raises their anxiety level
about the infant’s medication exposure. Finally, many mothers who are
highly committed to breast-feeding but find full-time breast-feeding too
onerous may enjoy the option of partial breast-feeding, particularly once
breast-feeding has been well established.

Table 7 summarizes the breast-feeding safety profile of antidepres-
sants most frequently used to treat depression. The relatively extensive
literature focusing on selective serotonin reuptake inhibitors (SSRIs) in
nursing indicates that most infants can continue to nurse when their
mothers are prescribed these agents without risk of adverse events. Sig-
nificantly less is known about the safety of venlafaxine or bupropion in
nursing infants. Although the older antidepressants such as the tricyclics
are not included in Table 7, they appear to be relatively safe for use
during nursing (98). However, these agents pose more side effects for the
mother and are no longer considered to be first-line treatments for depres-
sion (99–115).
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Of the SSRIs, fluoxetine is the most extensively studied in breast-fed
infants, and the findings remain more controversial. Higher infant serum
concentrations of fluoxetine and its metabolites are found in some breast-
fed infants compared with those exposed to other SSRIs (Table 7). One
retrospective study (116) found significantly reduced growth curves in
children exposed to fluoxetine through breast milk, and there is one case
report of transient seizure activity possibly associated with maternal
fluoxetine use (117). The clinical significance of this latter report is
questionable because the seizures were never confirmed by a medical
professional. Although the majority of studies focusing on the use of
fluoxetine during breast-feeding suggest that there are no apparent ad-
verse effects, long-term developmental and behavioral effects of
fluoxetine or any other SSRI exposure via lactation have not been inves-
tigated.

Benzodiazepines (118–128), mood stabilizers (129–158), and anti-
psychotic medications (159–168) are all used frequently in the treatment
of postpartum psychiatric disorders, despite the lack of thorough, well-
controlled studies in this population. In general, short-term, low-dose
use of benzodiazepines is considered fairly safe during lactation. No
long-term adverse effects have been reported in exclusively breast-fed
children whose mothers were taking benzodiazepines on a regular basis
(169), but there have been a few case reports of transient sedation in
breast-fed infants, which improved on cessation of breast-feeding
(170,171). The shorter-acting benzodiapines (alprazolam, lorazepam)
are favored over those with longer half-lives (clonazepam, diazepam).
Two small studies have suggested that the nonbenzodiazepine hypnotics
zolpidem and zalepron are safe in nursing (172,173)

Of the mood stabilizers, lithium has been the most extensively studied
in breast-feeding mother–infant pairs. Unfortunately, lithium has been
linked to several serious adverse effects in nursing infants, including
hypotonia, hypothermia, cyanosis, and electrocardiogram abnormali-
ties (174) and is therefore not recommended in nursing. If lithium abso-
lutely must be used in a woman who insists on breast-feeding, infant
lithium levels are indicated. Valproic acid and carbamazepine are both
considered reasonably safe to use while nursing, although careful moni-
toring for infant hepatotoxicity is recommended (174,175). The inevi-
table sleep deprivation that goes along with breast-feeding may pose
additional problems for women with bipolar disorder, further emphasiz-
ing the need for a low threshold for cessation of breast-feeding in these
patients.

The literature regarding the use of antipsychotic agents during lacta-
tion is particularly scarce, making it difficult to recommend breast-feeding



64 Epperson and Ballew

by women who require these medications. One group has reported that
breast-fed infants of mothers taking haloperidol and chlorpromazine
simultaneously were slow in meeting developmental milestones (176).
Clozapine, being highly lipophilic, has been shown to accumulate in
high concentrations in breast milk and has been associated with sedation,
autonomic instability, and agranulocytosis in a handful of case reports
(175). There is one published case report of perinatal cardiomegaly in an
infant whose mother was taking olanzapine throughout pregnancy and
breast-fed until postpartum day 7, but because jaundice and sedation
persisted after bottle-feeding was initiated, the authors suggest there was
no relationship to olanzapine in this case (177). The other atypical
antipsychotics have not been associated with adverse outcomes during
lactation, but as mentioned, the data are limited.

3.3. Treatment Studies: The Few and Far Between
Given the evolving evidence that maternal mood disorders negatively

impact child development (208–213), aggressive treatment, and even
prophylaxis, of postpartum disorders is warranted. As discussed earlier,
the signs and symptoms of PPD occur across a broad spectrum, and thus
individual treatment plans should be tailored to the needs of the indi-
vidual patient. Depression caused by general medical causes (i.e., thy-
roid dysfunction, anemia, and nutritional deficits) should always be ruled
out with a thorough medical history, physical exam, and appropriate lab
tests.

As stated earlier, the treatment of PPD is currently based on standards
for nonpuerperal depression because there are no double-blind, placebo-
controlled studies of antidepressants in the treatment of MDD with post-
partum onset. There is some reluctance on the part of researchers to
conduct these studies, in part because of the ethical considerations of
withholding treatment in subjects who would receive a placebo. How-
ever, differences in treatment response to medication cannot be ruled out
without such studies. Although there is a relatively high spontaneous
remission rate in women with milder symptoms who present early in the
puerperium (214), moderate to severe depression that has been present
for a number of months is unlikely to remit without psychotherapy or
pharmacological interventions (215).

3.3.1. RANDOMIZED CONTROLLED CLINICAL TRIALS

Although relatively few well-controlled studies have focused on the
treatment of PPD specifically, one study found that women with mild
depression who were enrolled within the first couple of months of child-
birth responded to treatment with fluoxetine with or without the addition
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of a cognitive behavioral-type therapy (214). Additionally, six sessions
of this type of psychotherapy were equally effective in reducing depres-
sive symptoms. Findings from this study suggest that women with milder
PDD can be successfully treated with medication or psychotherapy alone,
but there is no evidence of synergism when used together.

Alternatively, in a study of women with more severe cases of PPD
with longer duration (mean of 8 mo) a 12-wk course of interpersonal
psychotherapy was effective in reducing depression, but women in the
comparison group who were on the waiting list during the 12 wk expe-
rienced no significant improvement in their symptoms despite being
involved in study-related mood assessments during this time (215). Thus,
depression that is well established is unlikely to spontaneously remit,
and interpersonal therapy appears to be quite an effective nonpharmaco-
logical intervention.

Because of the dramatic hormonal shifts associated with pregnancy
and childbirth and the known association between gonadal steroid hor-
mones and mood (216), the role of estrogen in the treatment of PPD has
been questioned. Women with a history of PPD appear to be more sen-
sitive to the mood-altering effects of high levels and withdrawal of sex
steroids (44). Therefore, the only other pharmacological intervention
that has been studied in a double-blind, placebo-controlled fashion found
transdermal administration of estrogen effective in decreasing depres-
sive symptoms for up to 6 mo (217). These findings were intriguing as
the hormone appeared to distinguish itself from placebo within the first
2 wk of treatment. However, the results of the study were difficult to
interpret because half of the women were being treated with traditional
antidepressants at the same time that they underwent randomization to
estrogen or placebo. The lack of clarity regarding whether estrogen alone
or estrogen plus an antidepressant is more effective than placebo in
treating PPD has limited most clinicians’ enthusiasm for using estrogen
as a mainstay of treatment for PPD. In addition, there are theoretical
concerns that using estrogen early in the puerperium could increase the
risk of thromboembolic events because the postnatal period is a time of
relative hypercoagulability.

3.3.2. NONRANDOMIZED INTERVENTIONS

Sertraline at doses of 50–150 mg/d were found to significantly reduce
Hamilton Depression Rating Scale Scores in a group of 21 women with
PPD of moderate severity (218). An open-label study of women with PPD
and documented estradiol deficiency indicated that physiological sublin-
gual doses of 17-β estradiol may be an effective treatment, with onset of
response within the first week of administration (48). Progesterone, in
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contrast, has not been shown to be beneficial in PPD (219), and, in fact,
long-acting norethisterone enanthate given within 48 h of delivery has
been associated with an increased risk of developing PPD (50).

Although no controlled studies have been conducted in PPD for ob-
vious reasons, electroconvulsive therapy (ECT) is known to be a safe,
rapid, and effective treatment for nonpuerperal depression. At least one
study (220) has shown ECT to be effective in treating severe cases of
PPD and is particularly recommended for women experiencing active
suicidal ideation.

A number of other nonpharmacological options for treating PPD have
been investigated with some modicum of success. Most communities
have organized support groups composed of women who are currently
experiencing this disorder and who can help each other feel less socially
ostracized, learn coping skills, and provide an emotionally supportive
environment (221). Family education and marital counseling may also
be considered for some couples, especially given the known correlation
between PPD and stressful life events and marital discord (36,37). Home
visits by a midwife or doula may also be beneficial to vulnerable families
(222) and can add to the mother’s sense of social support and alleviate
some of the strain of caretaking experienced by other family members.

Patients should additionally be encouraged to take time for them-
selves, to rest and relax, and to not hesitate to ask friends and family for
help as needed. As with other forms of depression, exercise, proper
nutrition, and adequate sleep will all contribute to symptom alleviation.
Case reports have indicated that bright light therapy (223) and even
massage (224) may be feasible, nonpharmacological treatments for PPD.

3.4. Prevention Strategies
PPD offers the rare opportunity in psychiatry to predict both the onset

and duration of the disorder. Thus, it is particularly relevant to consider
prevention of this illness and to screen all pregnant women for risk
factors. Randomized controlled studies have demonstrated that ante-
natal (225) and postnatal (226) group therapy interventions have suc-
cessfully decreased the incidence of PPD in women at risk. Notably, at
least one controlled trial has shown that supportive counseling of moth-
ers with PPD provided by nonspecialists was equally effective in pro-
tecting the maternal–child relationship, as was counseling provided by
mental health specialists (227).

Women with a history of previous PPD may benefit from prophylac-
tic administration of sertraline (228), but treatment with nortriptyline
has not been proven more effective than placebo (229). It has also been
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shown that women with increased consumption of omega-3 fatty acids,
in particular docosahexaenoic acid (DHA), are less likely to develop
PPD compared with women with low DHA intakes (230).

3.5. Treating Postpartum Psychosis
As of mid-2005 there is no consensus regarding which medications

are most effective in treating postpartum psychosis (231). Because
postpartum psychosis is commonly thought of as occurring along the
bipolar spectrum, mood stabilizers are the most commonly used treat-
ment option. No large-scale studies of atypical antipsychotics have
been conducted in the puerperium, but case reports suggest that
risperidone (163) and olanzapine (177) are effective treatments. The
safety and efficacy of mood stabilizers in lactating mothers still needs
to be clarified (232).

Antidepressants should be used very cautiously in treating postpar-
tum psychosis, even when depressive symptoms are present, because of
the risk of precipitating rapid cycling (231). ECT, especially when bilat-
erally administrated, has also been shown to be highly effective in the
treatment of postpartum psychosis (220,233,234), particularly in cases
refractory to standard treatment (235). Estrogen has also been suggested
as a treatment for postpartum psychosis because symptoms have been
shown to improve with reversal of estrogen deficiency (47). However,
the role of estrogen in postpartum psychosis has been even less studied
than estrogen’s contribution to PPD. Prophylaxic use of mood stabiliz-
ers has been shown to be beneficial in lowering risk of postpartum psy-
chosis relapse (236). Many women with BPAD may decide to remain on
their mood stabilizers during pregnancy because the rate of relapse dur-
ing pregnancy and the puerperium is alarmingly high (237).

3.6. Specific Recommendations for Treatment
3.6.1. BABY BLUES

As discussed, the baby blues are self-limited and are unlikely to require
psychotropic intervention, with the exception of the occasional sleep aid
for women who are having difficulty sleeping even when the baby is
asleep. Zolpidem (Ambien 5–10 mg) or a benzodiazepine with a medium
half-life such a lorazepam (Ativan 0.5–2 mg) for several nights may help
to break a cycle of insomnia that is independent from the infant’s wak-
ing. Emotional and physical support for the mother as she integrates
caring for the newborn with her previous responsibilities is crucial.
Because the baby blues can be a harbinger of PPD, all patients should be
instructed to contact their primary care provider if the symptoms of the
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blues cause significant distress, limit their ability to function as mothers,
or extend past the first postpartum week.

3.6.2. POSTPARTUM DEPRESSION

Individual psychotherapy should be considered as a treatment option
for all women with PPD, and this treatment alone may suffice in women
with mild to moderate symptom severity. First-line treatment for more
severe and/or prolonged PPD includes administration of an SSRI and
possible supplementation with a benzodiazepine when extreme anxiety
or insomnia is a presenting feature. Although several studies suggest that
exogenous estrogen may alleviate symptoms of PPD, it is not yet con-
sidered to be first-line therapy because these early findings await confir-
mation in additional controlled clinical trials. Refractory or severe cases
of PPD may be referred for ECT. Nonpharmacological options that may
be of some help include nursing or doula visits, bright light therapy,
family or group therapy, and general self-care. Certainly, rallying the
woman’s family and social network to provide emotional and practical
support can be vital for recovery.

3.6.3. POSTPARTUM PSYCHOSIS

Because of the unacceptably high risk of harm to either mother or
child, postpartum psychosis is a psychiatric emergency that almost
always requires in-patient hospitalization. Because of the scarcity of
studies focusing on psychosis occurring specifically in the postpartum
period and the similarities between postpartum psychosis and bipolar
disorder, the current acute treatment for postpartum psychosis typically
involves mood stabilizer, antipsychotic, and anxiolytic medications.
Immediate formal evaluation by a psychiatrist is always recommended
whenever postpartum psychosis is part of the differential diagnosis.

4. CONCLUSION

Childbirth represents an enormous developmental transition for
women, which, in the best of circumstances, is accompanied by mild
mood changes and psychosocial/interpersonal adjustment. The patient’s
psychological status during pregnancy and the early puerperium should
be discussed openly during prenatal visits so that full disclosure of past
psychiatric history and other potential risk factors for PPD or psychosis
can be obtained. Screening for PPD can be enhanced by the incorpora-
tion of formal mood assessments during obstetrical appointments. These
rating scales can be completed by the patient while waiting for the phy-
sician or midwife and provide a clear indication of the practitioner’s
interest in the patient’s psychological well-being. An active and up-to-
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date list of mental health care providers who will take new patients with
various means of payment will save the office staff time and ensure that
the patient is evaluated in a timely fashion.

The pathogenesis of PPD is not well elucidated, and treatment studies
focusing specifically on depression during the puerperium are scant at
best. Thus, at the present time treatment of PPD and other mood disor-
ders during the postnatal period are based on treatments for nonpuerperal
depression and psychosis. Luckily, most of the antidepressants and
anxiolytics used as first-line treatments appear to be relatively safe for
the nursing infant. A challenge for the future will be to develop safe
methods for critically evaluating the efficacy of medications and/or
hormones in postpartum depressed women who may or may not be
nursing. In addition, future studies of the pathogenesis of postpartum
mood disorders must begin to focus on the hormone/neurotransmitter
interface as well as factors, such as genetics, that mediate individual vul-
nerability to mood disorders during this special time in a woman’s life.
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Summary
This chapter begins with a review of the prevalence, assessment, and clinical

presentation of anxiety in the perinatal period. Next, we discuss two forms of treat-
ment for anxiety that have been found effective in clinical research: cognitive-
behavioral therapy and certain classes of medication. The effectiveness of these
treatments with each of the anxiety disorders is discussed, as is the issue of how
medication might affect the unborn and breast-feeding infant. Finally, we present a
case study of a representative patient with postpartum obsessive-compulsive disor-
der who was evaluated and treated in our anxiety disorders program.

Key Words: Anxiety; postpartum; pregnancy; cognitive-behavioral
therapy; pharmacotherapy.

1. INTRODUCTION

Whereas the perinatal period is an exciting and joyful time for many
women as they anticipate the birth of a baby and then bond with the
infant, some experience the onset or intensification of severe emotional
distress. Much has been written on the prevalence and treatment of
depression in the perinatal period, but less is known about the nature and
treatment of anxiety disorders during this time. Although early research
suggested that women might experience freedom from psychiatric dis-
orders during pregnancy (1,2), more recent evidence suggests that the
opposite may in fact be true, especially where anxiety disorders are
concerned (3,4). In this chapter, we review the prevalence, assessment,
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and clinical presentation of anxiety in the perinatal period before turning
to a discussion of two effective forms of treatment: cognitive-behavioral
therapy (CBT) and medication. The chapter concludes with a case study
of a patient with postpartum obsessive-compulsive disorder (OCD) who
was evaluated and treated in our anxiety disorders program.

2. PREVALENCE OF PERINATAL ANXIETY DISORDERS

The prevalence of perinatal anxiety disorders ranges widely from study
to study (8.7–30%) (5–7). One explanation for this diversity is that the
screening and diagnostic instruments used in these studies varied in sen-
sitivity. A second reason for the variability in findings is that the studies
assessed women at different time points. Recently, Wenzel and colleagues
(8) conducted a comprehensive investigation of the prevalence of postpar-
tum anxiety disorders. They administered a standardized clinical inter-
view to a community sample of 147 women approx 8 wk after giving birth
and found that the most common forms of clinical and subsyndromal
postpartum anxiety problems were generalized anxiety disorder (GAD)
(19.7%) and social anxiety (15.0%). About half of the women meeting
criteria for an anxiety (or depressive) disorder reported a postpartum onset
of these symptoms. Moreover, the overall rates of postpartum anxiety
disorders were higher than that of postpartum depression (PPD). Interest-
ingly, lower socioeconomic status and poor relationship (e.g., marital)
quality were predictive of increased anxiety symptoms. Changing hor-
mone levels occurring in the perinatal period may also influence the preva-
lence of anxiety disorders during the perinatal period, but the link between
hormone levels and psychiatric status requires further investigation (9).
Other possible risk factors include personal or family history of an anxiety
disorder or a partner who is experiencing a psychiatric disorder (10).

In general, anxiety disorders and depression are highly co-morbid
conditions, and this co-morbidity may be common in the perinatal period
as well (5,7,10). Based on these findings, Matthey and colleagues (10)
have suggested that anxiety and depression represent a false distinction
and should be subsumed into one diagnostic classification termed “peri-
natal mood disorder.” No matter how one feels about such diagnostic
issues, the clinical implications of these findings are clear: pregnant and
postpartum women who are diagnosed with an anxiety disorder should
also be evaluated for a mood disorder and vice versa.

3. IDENTIFICATION AND ASSESSMENT

Approximately 30% of women will experience an anxiety disorder
over the course of their lives, and prenatal visits provide an ideal oppor-
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tunity for health care providers to assess and treat these disorders (11).
Furthermore, during the prenatal and postpartum periods, women may
look to their obstetrician as their primary care provider. Therefore,
obstetrical visits may be the best opportunity for a provider to assess a
woman’s psychological well-being. Unfortunately, however, studies
suggest that pregnant women do not discuss their emotional difficulties
with their health care providers, even when significant levels of anxiety
and depression are present (6,12). Recognition of psychiatric morbidity
in obstetric clinics may occur in as few as 26% of cases, suggesting that
most women requiring psychological services are overlooked and
untreated (12).

Despite the failure to actually raise such concerns, research suggests
most women are willing to discuss their psychiatric symptomatology
with their obstetrician, and that many would agree to see a mental health
provider if such a referral was made (5). Nevertheless, problems such as
lack of provider time, the assumption that women will spontaneously
report any psychological difficulties, and lack of knowledge regarding
treatment and/or referral for psychiatric disorders likely hinder the iden-
tification of psychological morbidity in perinatal women. The degree to
which pregravid anxiety disorder predicts the occurrence of postpartum
anxiety is also unknown. In summary, clinicians need to be proactive in
asking women about any emotional difficulties and referring them as
needed to mental health care providers.

4. PRESENTATION OF ANXIETY DISORDERS
IN PREGNANCY AND THE POSTPARTUM

Although the fourth edition of the Diagnostic and Statistical Manual
of Mental Disorders (13) includes a specifier indicating postpartum onset
of a mood disorder, there is no such specifier for the anxiety disorders.
As with the mood disorders, diagnosis of an anxiety disorder is made on
the basis of the same set of criteria whether it occurs in the perinatal
period or some other stage of life. However, it is important to consider
the effects of somatic symptoms accompanying pregnancy and the post-
partum period (i.e., fatigue, sleep disturbance) when making a diagnosis
(14). More is known about perinatal panic disorder, OCD, and posttrau-
matic stress disorder (PTSD) than the other anxiety disorders.

4.1. Panic Disorder
Panic disorder is diagnosed when women experience unexpected

panic attacks characterized by intense fear and the abrupt onset of physi-
cal symptoms such as shortness of breath, racing heart, and dizziness.
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The diagnostic criteria also include (a) anticipatory worry over the pos-
sibility of additional attacks, (b) worry about the consequences of the
attack (e.g., “I will die or go crazy”), and (c) change in behavior as a
result of the attacks (e.g., avoidance). Agoraphobia may be diagnosed
along with panic disorder if there is clinically significant avoidance of
situations in which panic attacks are feared (e.g., being home alone,
being in crowds).

Because the physiological changes associated with pregnancy may
result in occasional tachycardia, sweating, dizziness, and shortness of
breath, perinatal women may be at an increased risk for onset or recur-
rence of panic disorder (1,15). That is, women with panic disorder often
misinterpret these normal physiological sensations in catastrophic ways,
believing that they are experiencing a significant medical event (e.g.,
heart attack) or mental health crisis (e.g., “going crazy”). For those with
a history of panic attacks, the perinatal period may be a time of increased
risk for recurrence, whereas other women may experience a reduction in
symptoms during pregnancy and a return of symptoms postpartum (16).
One study reported a prevalence rate of 2% for panic disorder during
pregnancy (12). Rates of panic disorder in the postpartum period have
been reported, ranging from 1.4 to 2.7% (8,10).

4.2. OCD
A number of studies have examined postpartum OCD symptoms.

OCD involves (a) unwanted intrusive thoughts, ideas, images, doubts, or
impulses that evoke anxiety (obsessions); and (b) urges to neutralize
these mental stimuli with some other behavioral or mental act (compul-
sive rituals). A growing number of studies suggest that the perinatal
period is a time of risk for the development or intensification of OCD
symptoms (17). Although our own research indicates that more than half
of women (and, interestingly, their spouses) experience subclinical obses-
sional intrusions in the postpartum period (18), the prevalence rate of
clinically severe OCD in the postpartum is largely unknown. One recent
study reported a postpartum prevalence rate of 2.7% (8).

Often, pregnancy and postpartum-onset obsessions concern the
baby’s well-being, such as persistent thoughts of the baby dying of sud-
den infant death syndrome (SIDS) or unwanted impulses to intentionally
harm the child (18,19). However, in contrast to women experiencing
clinical OCD, those with nonclinical intrusions (“normal obsessions”)
(20) do not describe their intrusive thoughts as significantly time con-
suming, distressing, or negatively impacting their functioning (18).
Because women with postpartum OCD often experience obsessions that
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they might harm their baby, they may avoid their infants to reduce their
fear of acting on such thoughts. For this reason, their symptoms often
impair their ability to care for their infants.

4.2.1. RELATIONSHIP BETWEEN POSTPARTUM OCD
AND POSTPARTUM DEPRESSION

There is evidence of a relationship between postpartum depression
(PPD) and OCD symptoms, particularly unwanted intrusive thoughts of
hurting the newborn (21,22). However, it is not known whether these OCD
symptoms represent a cause or an effect of PPD. Given that depression
involves unwanted and/or self-destructive thoughts, it is possible that
obsessional problems (e.g., unwanted aggressive thoughts) are symptoms
of PPD. Alternatively, it is plausible that the presence of unwanted obses-
sional thoughts is distressing to the point that they give rise to depressive
symptoms. Indeed, many individuals with OCD report secondary depres-
sive symptoms (23). Finally, OCD and depression could occur coinciden-
tally, each being the result of a third variable (e.g., biological and
psychosocial factors). Our research group is currently conducting a longi-
tudinal study to better clarify this relationship. Results from this investi-
gation will have a bearing on the clinical management of these disorders.

4.2.2. POSTPARTUM OCD VS POSTPARTUM PSYCHOSIS

It is very important to distinguish between the symptoms of OCD in
the postpartum and those of postpartum psychosis because either may
involve ideation regarding harming the newborn. Fortunately, despite
this superficial similarity in thought content, obsessional phenomena are
grossly distinct from psychotic symptoms. First, actual hallucinations
(e.g., “I saw smoke and fire coming from the baby’s nose and ears”) and
delusions (e.g., “The Devil is out to get the baby”), which characterize
postpartum psychosis, are quite rare (24) and not be observed in OCD.
Second, postpartum psychosis usually includes other typical psychotic
features such as confusion, mood lability, agitation, and other bizarre
behaviors as well. Most importantly, the aggressive ideation in psycho-
sis is experienced as consistent with the person’s delusional thinking and
behavior (ego-syntonic), is not associated with fears or rituals, and is
associated with an increased risk of aggressive behavior.

In contrast, postpartum obsessions (even those with violent and hor-
rific content; e.g., the thought to put the baby in the microwave) are not
associated with an increased risk of committing harm. This is because
obsessional thoughts are experienced as senseless, unwanted, and incon-
sistent with the person’s typical personality or behavior (ego-dystonic).
The woman with OCD symptoms recognizes that the intrusive thoughts
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are contrary to her judgment and reports a fear of engaging in unaccept-
able behavior (including fears of thinking about it). This is in contrast to
delusional thinking, where the person accepts the delusion as true.

Moreover, postpartum OCD patients engage in excessive resistance,
avoidance, and ritualizing in attempt to control or suppress their thoughts
and ensure that feared consequences do not occur. In short, women with
postpartum OCD present with severe anxiety complaints (e.g., worry
over whether or not they will harm), as opposed to general psychotic
symptoms, such as loss of touch with reality and aggressive, unpredict-
able behavior.

4.3. PTSD
Individuals who experience intense distress upon being subject to or

witnessing a life-threatening event and (a) re-experience the event (e.g.,
through nightmares or flashbacks), (b) avoid cues eliciting memories of
the event, and (c) experience hyperarousal (e.g., irritability, insomnia)
are suffering from PTSD. Estimates of PTSD prevalence in pregnant
women range widely from 1.7 to 8.1% (12,25), based on self-report
symptom measures. Researchers interviewing low-income women
found that 3.5– 7.7% of pregnant women met the criteria for PTSD
(12,26). Some evidence suggests that women who experience traumatic
labor are at increased risk for developing PTSD (25,27). In a prospective
study of 289 pregnant women, 8.1% met the criteria for PTSD during
pregnancy. When these women were excluded from further analysis,
2.8% of the remaining sample met criteria for PTSD at 6 wk postpartum
and 1.5% met these criteria at 6 mo postpartum. This suggests that PTSD
can develop as a result of childbirth (25).

4.4. GAD
GAD is diagnosed when an individual experiences excessive and

uncontrollable worry for more than half the days over a period of 6 mo
or longer. These worries may concern a number of life domains, such as
work, relationships, health, and finances, and are accompanied by a
variety of physical symptoms, such as restlessness, irritability, and
muscle tension. Of course, the perinatal period might be further compli-
cated by physical symptoms such as sleep disturbance and muscle aches,
as well as by psychosocial stressors such as role changes, neonatal health
concerns, and financial issues. Whereas most women manage to cope
with these stressors and are able to distract themselves from the concerns
mentioned earlier, women suffering from GAD have great difficulty
attempting to control their worry and therefore spend significant time
and psychological resources devoted to worrying. Very little research
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has examined GAD in the perinatal period. Wenzel and colleagues (8),
in the United States found that 8.2% of postpartum women met diagnos-
tic criteria for GAD. An Australian study found that 1.9–3.1% of post-
partum women were experiencing symptoms of generalized anxiety with
postpartum onset (10).

4.5. Social Phobia
Individuals with social phobia experience marked distress in social

and/or performance situations because they fear being embarrassed or
negatively judged by others. When confronted with such situations these
individuals either avoid the situation entirely or endure it with intense
distress. For individuals with social anxiety the avoidance and/or dis-
tress experienced in these situations interferes significantly with their
normal occupational or social functioning. Because perinatal women
may be avoiding social gatherings for multiple reasons, including health
(e.g., secondhand smoke), fatigue, or child care, social phobia should
only be diagnosed if the woman reports avoiding social situations due to
fear of criticism or embarrassment. The prevalence of social phobia in
the perinatal period is largely unknown, but one study reported a preva-
lence rate of 4.1% in the postpartum period (8).

4.6. Anxiety Problems Associated With Miscarriage
Pregnancy loss may be a risk factor for elevated symptoms of anxiety

or the development of an anxiety disorder (28–30). Most studies of
women’s psychological functioning following miscarriage have focused
on depression rather than the anxiety disorders. However, one study
compared rates of anxiety disorder in a matched comparison group of
community women who had not been pregnant in the past year and a
group of women who attended a hospital following a miscarriage (28).
Results indicated that women experiencing miscarriage were at a greater
risk for a recurrent episode of OCD (relative risk = 8.0), whereas the
incidence of panic disorder, phobic disorders, or agoraphobia was not
statistically different between groups (28). Studies with larger samples
are warranted so that the prevalence of anxiety disorders in this popula-
tion may be better understood.

5. TREATMENT

5.1. Psychological Treatment
5.1.1. OVERVIEW

The psychological treatment of choice for clinical anxiety problems
is CBT, and there is no theoretical or practical reason why this choice
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should not extend to perinatal anxiety problems. CBT is a skills-based
approach that is derived from an empirically based conceptual model of
anxiety. In contrast to psychodynamic or psychoanalytic psychotherapy,
CBT is not concerned with intrapsychic conflicts or uncovering the “root
causes” of the patient’s problems. In fact, CBT assumes that the causes
of anxiety are manifold and cannot be easily determined. As opposed to
supportive therapy, which emphasizes giving advice, CBT is a goal-
oriented treatment involving the learning of theoretically derived strat-
egies to reverse processes that maintain pathological anxiety. The
therapist assumes the role of a teacher or coach, and the patient, the
role of student. CBT incorporates “homework assignments” in which
the patient practices the necessary skills between treatment sessions.
Here we describe the basic theory underlying the use of CBT before
turning to the specific treatment procedures used and reviewing the
evidence for their efficacy with anxiety disorders.

5.1.2. THEORETICAL RATIONALE FOR CBT
The basic principle of CBT is that emotional responses are caused not

by situations per se, but by the person’s beliefs and interpretations about
such situations; moreover, specific emotions are linked to certain types
of beliefs and interpretations (31). To illustrate, consider that you have
invited a friend to dinner at 6 PM, but it is now 6:45 and there is no sign
of your friend. If you think to yourself that your friend isn’t coming
because he or she doesn’t like you anymore, you will feel sad or
depressed. Alternatively, if you tell yourself that the person is out of line
and inconsiderate because people just should not be late, you will feel
anger. If your immediate thought is that the friend has been in a terrible
accident, you will feel worried and perhaps call the local police. On the
other hand, if you tell yourself that the friend will probably show up
shortly with a good story as to why he or she is late, this will not produce
any strong negative emotional or behavioral consequences. The impli-
cation here is that the same situation, depending on how it is interpreted,
can produce different emotions (and behavioral reactions), meaning that
beliefs, not situations, cause emotions. Thus, the success of CBT hinges
on the understanding that anxiety arises from the belief about the situ-
ation rather than from the situation itself. This understanding is critical
because, although we cannot control the external world, we can learn to
control our thoughts and beliefs about the situations around us—and this
is an important assumption in CBT.

As illustrated previously, anxiety is evoked when a person interprets a
situation as involving a high probability of threat or harm. Some situations,
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such as being chased by an assailant, realistically warrant threat-related
interpretations. However, individuals with pathological anxiety (i.e., anxi-
ety disorders) habitually misinterpret as threatening situations and stimuli
that are not objectively dangerous. For example, those with social phobia
misperceive social situations—such as forgetting someone’s name in
conversation—as highly threatening (e.g., “Other people will think I am
stupid.”). According to CBT, each anxiety disorder is characterized by a
particular erroneous belief or set of beliefs. Table 1 shows the kinds of
beliefs that are presumed to underlie the major anxiety disorders.

But if anxiety patients misperceive ostensibly safe situations as threat-
ening, why don’t they (like most people) recognize this, correct their
beliefs, and stop their pathological fears and anxieties? According to
CBT, learned habits termed “safety-seeking behaviors” interfere with the
natural correction of mistaken beliefs for people with anxiety disorders.
For instance, as shown in Table 1, panic attacks involve the catastrophic
misinterpretation of the benign body sensations (e.g., sympathetic
arousal) as indicating a serious physical problem such as a heart attack.
A common safety behavior for panic patients is to take a benzodiazepine
(e.g., Klonopin), which reduces the level of sympathetic arousal.
Although this is an understandable response, which indeed works in the
short term to reduce the person’s distress, the immediate escape from
sympathetic arousal has an unfortunate long-term side effect. It prevents
the person from learning that these internal sensations are not at all
dangerous and that they dissipate over time. Thus, the person comes to
believe (erroneously) that he or she narrowly escaped catastrophe (i.e.,
if I had not taken the Klonopin, I would have had a heart attack, gone
crazy, etc.), rather than learn that these sensations are not dangerous.
Thus, safety behaviors complete a self-perpetuating vicious cycle that
maintains pathological (irrational) anxiety.

5.1.3. TREATMENT PROCEDURES IN CBT
Understanding the cognitive and behavioral factors that underlie anxi-

ety disorders is critical to formulating an effective treatment strategy. It
follows from this model that treatment must (a) help patients recognize
and modify their anxiety-producing catastrophic beliefs and (b) elimi-
nate barriers to the self-correction of these faulty beliefs. Here, we describe
specific CBT procedures recommended for individuals with pregnancy
or postpartum anxiety disorders.

5.1.3.1. Proper Medical Evaluation.  Before treatment can commence,
a thorough review of the patient’s medical records and complete medical
evaluation is required. The possibility of any co-existing or confounding
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organic basis for anxiety-related symptoms must be ruled out. Addition-
ally, because severe depression may interfere with response to CBT, 
co-morbid mood disorders should be assessed and, if present, pharma-
cological management considered.

5.1.3.2. Formulation of an Idiosyncratic Model. The initial step in
CBT involves the development of a conceptual model of the patient’s
particular anxiety symptoms that will guide the use of specific therapeutic
strategies. This “blueprint,” typically developed in collaboration with
the patient, diagrams how the patient’s beliefs evoke fear and are
maintained by maladaptive safety-seeking behaviors. An example of
such a model and a treatment plan for one patient seen in our clinic is
provided later.

5.1.3.3. Education. Education about the physiology of anxiety is an
important component of CBT. For individuals with panic attacks, time
is spent reviewing how anxiety is a normal and adaptive reaction to
perceived threat that includes behavioral, mental, and physiological
responses. For patients with PTSD, education focuses on the normalcy
of intrusive memories of traumatic experiences. For those with OCD,
education focuses on the universality of unwanted intrusive thoughts
(e.g., images of the newborn baby dead in his crib).* Patients are also
given an introduction to the cognitive-behavioral model of anxiety,
including how beliefs influence anxiety and how maladaptive “cop-
ing” strategies (i.e., safety-seeking behaviors) maintain erroneous
beliefs.

5.1.3.4. Modifying Erroneous Beliefs. The main goal of CBT is to
modify patients’ erroneous beliefs about danger that lead to pathological
anxiety. Most patients make catastrophic overestimates of the probabil-
ity of harm (e.g., “The baby will probably be born with a birth defect.”)
and/or overestimates of the severity of harm (e.g., “What if the baby has
meningitis!?”) A number of procedures may be employed in CBT to help
modify patients’ exaggerated catastrophic beliefs and assumptions. One
method, termed “cognitive restructuring,” involves helping the anxious
individual identify evidence for and against her catastrophic beliefs. For
example, one patient with postpartum-onset panic disorder feared that
her unexpected feelings of dizziness meant that she was losing control
and “becoming schizophrenic.” She noted that when she sat down, the
dizziness (and her fear) subsided. The therapist helped this patient to

*Copies of educational materials provided to patients in our clinic are avail-
able by contacting the first author (abramowitz.jonathan@mayo.edu).
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understand what this meant by asking, “Would a psychiatrist prescribe
frequent sitting for someone with schizophrenia? If sitting would
not stop schizophrenia, what role might it play in your symptoms? If
the problem was an erroneous belief about what the dizziness really
means, would sitting help you?” This patient realized that sitting
down merely allowed her to slow her breathing, thereby alleviating
her hyperventilation-induced lightheadedness.

5.1.3.5. Exposure and Response Prevention.  Crucial to the successful
modification of catastrophic beliefs is direct confrontation with
situations or stimuli that evoke irrational fear, but that are objectively
low risk. In exposure exercises, patients test their predictions as to
whether or not, for example, the physical sensations they experience are
part of a severe illness or merely symptoms of anxious arousal that
dissipate after a brief period of time. For such panic patients, exposure
involves confrontation with interoceptive cues. Individuals with
postpartum-onset OCD might be helped to test catastrophic beliefs about
the meaning of intrusive thoughts. For example, if the patient believes
thinking about harming the baby will lead to actually committing harm,
an exposure exercise might involve practicing bathing the child while
purposely thinking about drowning him or her. Importantly, in order to
modify beliefs, the situations or stimuli (e.g., thoughts) that are
confronted during exposure must match closely with the patient’s actual
fears.

During exposure, it is also important for patients to engage in
response prevention, which means refraining from performing any
safety behaviors that might obstruct the modification of catastrophic
beliefs. Thus, the patient with panic described earlier would be
instructed to refrain from going to the emergency room, taking a
benzodiazepine, or measuring her heart rate. The woman with obses-
sions would be instructed to stop having her husband nearby “just in
case she lost control” and acted on her violent thoughts. Implement-
ing response prevention ensures that the only explanation for the
nonoccurrence of feared consequences of exposure is that such con-
sequences are unlikely.

5.1.4. COURSE OF CBT
CBT is a brief, time-limited treatment. In the case of anxiety disor-

ders, therapy typically includes 12–16 weekly treatment sessions. As
mentioned previously, therapy sessions are spent learning and imple-
menting skills for modifying beliefs (e.g., exposure, cognitive restruc-
turing). In between sessions, the patient practices these skills. CBT is
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generally delivered by a trained licensed mental health professional,
such as a behaviorally oriented clinical psychologist; although there has
been a recent emphasis on training paraprofessionals and those involved
in primary care to administer CBT.

5.1.5. EFFECTIVENESS OF CBT
Although the effectiveness of CBT for anxiety disorders is well estab-

lished (32), few researchers have investigated its efficacy with perinatal
women. Nevertheless, researchers from the fields of psychiatry and clini-
cal psychology suggest that CBT be the first line of therapy for pregnant
and postpartum women with anxiety disorders (33–36). One of the few
studies examining the effects of CBT for anxiety disorders in the peri-
natal period only included women diagnosed with PPD and a co-morbid
anxiety disorder (37). Women were randomly assigned to receive either
paroxetine only or the combination of paroxetine and CBT. Following
12 wk of treatment, both groups showed substantial and statistically
significant improvement on measures of anxious and depressive symp-
toms, with 75– 84% of women experiencing a 50% reduction in anxiety
symptoms as measured by the Hamilton Rating Scale for Anxiety. No
group differences in response to treatment were found, and follow-up
data were not reported. These findings suggest that CBT may not provide
additional benefit for women who are also receiving pharmacotherapy.
However, because no women received a CBT monotherapy interven-
tion, it is unclear whether CBT may have proven more efficacious alone
than when combined with medication. In the remainder of this section,
we review the literature supporting the use of CBT for the anxiety dis-
orders and direct the reader to resources describing treatment approaches.
To our knowledge, there are no contraindications for CBT in perinatal
populations, although it has been suggested that psychopharmacological
therapy be considered for more severely ill patients (38).

The efficacy of CBT in reducing panic attacks and disorder is one of the
most consistent findings across the mental health literature (32). Evidence
suggests that as few as 12 sessions of CBT is significantly more effective
than wait-list controls as well as credible placebo treatments such as pro-
gressive muscle relaxation. Furthermore, some research suggests that
combining pharmacotherapy with CBT does not enhance the outcome of
CBT and may, in fact, attenuate treatment response (39–41). Importantly,
despite its intuitive appeal, progressive muscle relaxation therapy does not
provide gains above those found with CBT incorporating the cognitive
restructuring and exposure procedures described earlier (42,43).

Research also strongly supports the efficacy of CBT for OCD (38,44).
Effective components of this intervention include exposure to obsession-
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evoking material and abstinence from compulsive rituals or other neu-
tralizing strategies (safety behaviors) performed to reduce anxiety.
Exposure-based therapy for OCD is more effective than relaxation (45),
anxiety management (46), and the antidepressant clomipramine (47).
Because patients with postpartum OCD symptoms often evidence
unwanted violent or aggressive obsessional thoughts that are appraised
as dangerous and threatening (e.g., “I will act on my bad thoughts”),
exposure necessarily involves repeated and prolonged direct confronta-
tion with such thoughts (48). That is, the patient repeatedly evokes the
thought (or listens to it verbalized on an audio tape) until the associated
distress subsides (i.e., habituates). The cognitive component of CBT for
OCD focuses on teaching patients about the normalcy of such thoughts
and helping them challenge erroneous appraisals of these intrusions. For
example, cognitive therapy for a woman who repeats prayers to ensure
that her infant will not die of SIDS might address the statistical probabil-
ity that thinking this thought will cause this event to occur.

Social anxiety also responds well to treatments that include cognitive
restructuring and exposure, and these interventions are more efficacious
than no treatment or nonspecific therapies (39). Some evidence suggests
that group therapy for social anxiety, a format that provides access to
other patients for role-play and models for learning intervention strate-
gies, is effective; however, whether it is more effective than individual
treatment is unclear (49). At present, no studies of interventions devel-
oped specifically for women experiencing social anxiety in the perinatal
period have been conducted. However, during this period women may
experience increased attention from others, for example, when their
pregnancy is quite evident or when they are with their infant. For a
woman with social phobia, this increased notice may be negatively inter-
preted. Thus, cognitive therapy might include challenging the woman’s
perception that others evaluate her condition in a negative manner or are
overly concerned with her appearance or behavior in general.

Women diagnosed with PTSD often benefit from interventions includ-
ing stress inoculation training as well as traditional CBT. Stress inocu-
lation includes cognitive techniques (“thought-stopping,” challenging
negative self-cognitions) as well as relaxation techniques, modeling,
and role-playing. Some research supports the efficacy of stress inocula-
tion training in reducing PTSD symptoms (50). Exposure for PTSD
involves gradual confrontation with traumatic memories for the pur-
poses of reducing cognitive avoidance of these memories and of envi-
ronmental stimuli (e.g., pictures, places) that evoke such memories (51).
Because no research has addressed the treatment of PTSD in perinatal
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women, the efficacy of these interventions within this population remains
unknown.

The effective components of CBT for GAD are less clear than for the
other anxiety disorders. Cognitive therapy that focuses on teaching strat-
egies to identify worries, identify potential solutions, and test these solu-
tions appears to offer more improvement than nondirective therapies or
psychodynamic therapies. Arousal-reduction techniques, including
relaxation techniques, may not offer substantial long-term benefit (39).

5.1.6. PROS AND CONS OF CBT
The treatment for anxiety disorders during the perinatal period must

accomplish two goals: maintain the emotional stability of the mother and
minimize the risks to the fetus or newborn. It is important for the clini-
cian to weigh the pros and cons of various treatment approaches and to
discuss these with the patient. The most important advantage of a CBT
approach is the demonstrated effectiveness of this form of treatment
over a relatively brief period of time, as discussed earlier. Moreover,
CBT has durable effects. Research indicates that patients often maintain
their improvement up to several years after the end of formal therapy.
This is likely because CBT involves learning and perfecting the use of
skills. In essence, the patient learns to become his or her own therapist
and develops the ability to manage similar fears that might arise after the
completion of treatment.

Of course, CBT also has its disadvantages. One consideration is that
whereas medication treatment requires little effort, CBT demands a firm
commitment from the patient. The patient must attend regular treatment
sessions and complete “homework assignments” between visits. A sec-
ond disadvantage of this approach is that, in most cases, the patient must
confront the very situations that evoke his or her anxiety—situations he
or she has been taking great pains to avoid. Importantly, the anxiety that
is evoked during exposure is temporary, and the therapist works
collaboratively with the patient to minimize his or her distress (e.g., by
using a graded approach). However, CBT involves “investing anxiety
now in a calmer future.” A final disadvantage of CBT is that it might be
difficult to find. At present, knowledgeable treatment providers who are
trained to deliver this kind of therapy are somewhat few and far between.
Excellent resources for clinicians seeking to refer patients for CBT
include the Anxiety Disorders Association of America, the Obsessive
Compulsive Foundation, and the Association for Behavioral and Cogni-
tive Therapies (formerly Association for the Advancement of Behavior
Therapy). These organizations have websites with helpful links for
locating therapists.
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5.2. Pharmacotherapy
The literature on the pharmacological treatment of anxiety disorders

occurring in pregnancy and the postpartum is very limited; what is avail-
able focuses on treatments of panic disorder and OCD. A larger body of
literature has developed on the treatment of depression during preg-
nancy and in the puerperium. It is from this work that most of the avail-
able information regarding the use of antidepressant medication of the
selective serotonin reuptake inhibitor (SSRI) type in the perinatal period
is gleaned. Because this class of medications is easy to administer and
carries a low risk of toxicity in overdose, the SSRIs are recommended as
first-line pharmacological treatments for PPD (52), as well as for post-
partum panic disorder and OCD (53).

Nevertheless, the decision to use psychotropic medications during
pregnancy should be approached on an individual basis, with discussion
between the patient, her partner (if appropriate) and her health care
provider. Given the beneficial effects of CBT for anxiety described
above, psychological treatment should be recommended as the first-line
approach. If pharmacotherapy is considered, the relative risks and ben-
efits associated with it must be weighed and discussed openly and care-
fully with the patient. Treatment should be reserved for those cases in
which the risks to the mother and fetus from the disorder are felt to
exceed the risk of medication usage. General guidelines for treatment
include using the lowest effective dose of medication and avoiding expo-
sure during the first trimester of pregnancy (again, strongly considering
nonpharmacological interventions), if possible.

A growing controversy is the possibility of perinatal syndromes
related to SSRI use during the third trimester of pregnancy. In Summer
2004, based on the recommendation of the Pediatric Advisory Subcom-
mittee of the US Food and Drug Administration (FDA), the FDA opted
to instruct the makers of the SSRI and selective norepinephrine reuptake
inhibitor (SNRI) antidepressants to place warnings on the package inserts
describing the possible occurrence of neurobehavioral symptoms in
neonates exposed to these medications late in the third trimester and
through labor and delivery. Troublesome symptoms have included feed-
ing difficulties, agitation, irritability, sleep disturbance, respiratory dis-
tress, cyanosis, apnea, seizures, hypertonia, hyperflexia, and tremor. It
is not clear at this time whether these symptoms represent a type of
withdrawal reaction or serotonin overstimulation. The subcommittee
also recommended changes to the dosage and administration section of
the drug label advising physicians to consider taper and discontinuation
of these agents prior to labor and delivery. This has significant implica-
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tions for women being treated for mood and anxiety disorders, as the
postpartum period has been identified as a time of increased vulnerabil-
ity to the recurrence of these problems. If an agent is tapered around the
time of labor and delivery, strong consideration should be given to rein-
stituting it immediately after delivery.

Here we consider some issues in the pharmacological treatment of
panic disorder and OCD during pregnancy and the postpartum.

5.2.1. PANIC DISORDER

If conception is planned, the preferred approach to pharmacotherapy
for panic disorder is to taper the medication slowly as soon as possible
(54). The use of concomitant CBT may assist patients in discontinuing
their medications or increasing the interval of wellness prior to relapse
(55). If the taper is unsuccessful, resumption of the medication regimen
may be indicated. The use of SSRIs or tricyclic antidepressants (TCAs)
would be preferable over that of benzodiazepines because first-trimester
benzodiazepine exposure has been associated with an increased risk of
oral clefts relative to that in the general population (56). For patients on
anxiolytic medications who present with unplanned pregnancies, abrupt
discontinuation is generally not recommended.

As discussed previously, the course of panic disorder during preg-
nancy is variable. A retrospective evaluation by Cohen et al. (57) sug-
gested that some women experience an amelioration of anxiety
symptoms when pregnant. The clinical course of 49 women with
pregravid panic disorder was evaluated over three trimesters of preg-
nancy. Within this sample, 17 women had attempted discontinuation
of their panic medication prior to pregnancy, and 9 of those experi-
enced a return of symptoms on discontinuation. Of the nine failures,
six tried again to discontinue after their pregnancy was confirmed. At
that point, three of these six women remained off medication treatment
during the remainder of pregnancy. This indicates that although some
women are able to discontinue medication during pregnancy, others
are not.

5.2.2. OCD
The SSRIs are the mainstay of pharmacological treatment for OCD.

Although TCAs, particularly clomipramine, are additional options,
drawbacks of these agents include their potential to aggravate orthostatic
hypotension and their association with neonatal seizures (58). However,
clomipramine use in pregnant women with severe OCD is not absolutely
contraindicated. Misri and Mills (59) reported a small, open-label trial
of the novel antipsychotic agent quetiapine as augmentation of SSRIs or
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SNRIs in treatment-resistant postpartum OCD patients. Of the 17 patients
who received quetiapine augmentation, 14 completed the 12-wk trial
and only 3 withdrew early as a result of side effects (sedation was the
most commonly described side effect). Of the completer sample, 11
showed a clinically meaningful response (mean improvement of 59.6%
on the Yale-Brown Obsessive Compulsive Scale) with a mean dose of
112.5 mg/d.

5.2.3. PHARMACOTHERAPY AND BREAST-FEEDING

A major consideration regarding the use of pharmacological agents in
the puerperium includes whether the woman will be breast-feeding. A
more detailed discussion of the use of specific medications in this case
is undertaken later.

For nonlactating women, standard treatment approaches may be uti-
lized (60). For women with a past history of anxiety disorder, medication
may have been stopped prior to conception or during pregnancy, and it
is important to for these women to be reassessed at their obstetrical
follow-up visits for any emerging signs and symptoms of anxiety in the
postpartum period. Regimens that were previously beneficial should be
restarted if symptoms are present in the nonlactating patient.

There are recognized benefits to breast-feeding, and the American
Academy of Pediatrics recommends breast-feeding as an exclusive
source of nutrition for infants up through the first year of life. However,
breast-feeding also complicates the decision as to whether to use psy-
chotropic medication. All psychotropic agents are secreted into the breast
milk. Data regarding plasma drug concentrations in breast-fed infants
are limited, as is any information regarding potential long-term adverse
neurobehavioral effects on the baby from medication exposure. These
unknowns have to be weighed against the potential negative effects that
untreated anxiety may have on both the mother’s and infant’s health.
Each case should be considered individually. There are no controlled
studies on the safety of psychotropic medications in nursing mothers.
Treatment guidelines regarding the use of psychotropic medication in
breast-feeding women are based on case reports and small case series. In
a comprehensive review of psychotropic medication use during breast-
feeding, Burt et al. (61) recommend that the baseline clinical status of the
infant be reviewed and that the child’s pediatrician be educated about the
potential side effects of medication exposure and interactions with other
medications typically used in the infant population. Whereas obtaining
infant drug levels is not recommended (the association between these
values and clinical status is unclear), ongoing clinical monitoring of the
infant is advised.
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Although specific data regarding the treatment of postpartum anxiety
disorders in lactating women are very sparse, SSRIs can be considered
the first-line agents on the basis of their safety and efficacy in nongravid
populations (60). Weissman et al. (62) conducted a pooled analysis of
antidepressant levels in nursing mothers, breast milk, and nursing infants.
They reported that breast-feeding infants exposed to nortriptyline,
paroxetine, or sertraline appeared unlikely to develop detectable or
elevated plasma levels. On the other hand, infants exposed to fluoxetine
or citalopram appeared to be at higher risk of developing elevated levels.
Fluoxetine produced the highest proportion (22%) of elevated infant
levels. This may be particularly true if there has been prenatal exposure.
Citalopram produced elevated levels in 17% of infants. However, more
data are clearly needed before firm conclusions can be reached. For
instance, plasma levels may provide limited information in terms of
what the specific biochemical effects of an antidepressant are on an
infant’s developing brain. Accordingly, Weissman et al. (62) do not
recommend clinical monitoring of maternal plasma or breast milk anti-
depressant levels as a means of estimating infant plasma levels.

Benzodiazepines are frequently prescribed for anxiety symptoms in
the general population. It has been suggested that occasional low doses
of short-acting benzodiazepines (i.e., oxazepam or temazepam) are likely
safe in breast-feeding (63). Given reports of adverse effects with diaz-
epam and withdrawal related to alprazolam use, these agents are not
recommended as first-line benzodiazepine choices (61).

6. CONCLUSION

Recognition of anxiety disorders during pregnancy and the postpar-
tum period is extremely important because symptoms may affect not
only the mother, but also the infant and the mother–infant relationship.
Clinicians should therefore assume an active role in assessing for symp-
toms in their pregnant and postpartum patients. There are effective treat-
ments for anxiety disorders, and this fact should be communicated to
patients. CBT is an attractive option because of its substantial benefits,
limited duration, the lack of any drug exposure to a fetus or infant, and
its durability of effect.

 Nevertheless, CBT is not always easy to find and also requires sub-
stantial time and energy from the patient. Pharmacotherapy, primarily in
the form of SSRIs, has been shown to be useful in the treatment of
anxiety disorders in the general population as well as in pregnant and
postpartum women. The widespread availability and ease of administra-
tion make SSRIs an appealing option. Pharmacological intervention
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certainly may be indicated in cases of more severe anxiety and should be
considered for patients who are not interested in CBT and/or who may
not be able to access a quality provider.

 However, much remains unknown regarding the effects of SSRIs on
the fetus and breast-feeding baby. Accordingly, each case should be
approached on an individualized basis, assessing the severity of symp-
toms, obtaining past history and response to any previous treatments (if
any), understanding the patient’s preferences, and educating the patient
about the potential benefits and potential risks of each treatment.

7. CASE REPORT

Jen, a 27-yr-old elementary school teacher, had given birth to her son
Alex less than 3 mo previously. Although she had no previous psychi-
atric history, she informed her child’s pediatrician that she now was
feeling depressed most of the day and sometimes felt afraid of interact-
ing with Alex. The pediatrician briefly described the pros and cons of
medication and psychological treatment for anxiety and depression
before referring Jen to our anxiety disorders clinic for evaluation. At her
initial assessment, Jen described recurrent unwanted thoughts of harm-
ing Alex, including the idea that she could suffocate him, put him in the
microwave, or stab him with a knife. These intrusive thoughts were
unacceptable to Jen, who considered herself a “gentle person” and
reported no history or intent of violent behavior. Jen was spending inor-
dinate amounts of time praying for these thoughts to go away and was
avoiding being alone with her infant. These rituals and her avoidance of
being alone with Alex for fear of “losing control” were interfering with
her family functioning as well as her relationship with her newborn.

Jen was breast-feeding and told our evaluation team that she would
prefer to begin CBT rather than use medication. During the first therapy
session, Jen’s therapist assessed Jen’s intrusive thoughts, inquiring about
(a) the content of the thoughts and stimuli that triggered them, (b) her
interpretations of the unwanted thoughts, and (c) her responses to them.
Jen reported that she believed the thoughts meant that she was “evil at
heart” and that their presence was a sign that she might act on them at any
moment. She believed she had to take precautions, such as having others
nearby to stop her if she lost control. When the thoughts came to mind,
Jen repeated certain prayers in sets of three, which she believed kept her
from acting out her violent thoughts. She had also been concealing the
content and frequency of her obsessions from others (including her hus-
band) for fear that they would think she was an “evil monster.” Because
Jen’s mood symptoms began only after she had been experiencing
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obsessions, her depression was conceptualized as secondary to the OCD
symptoms. The hypothesis was made that successful treatment of her
obsessions would lead to reduced mood symptoms.

Psychoeducation began after the assessment and case formulation
was complete. The therapist normalized the experience of intrusive “bad”
thoughts by teaching Jen that practically everyone, from time to time,
experiences ideas, images, or impulses that are upsetting or inconsistent
with their personality. The therapist even gave examples of his own
unwanted thoughts. Jen had never considered that others had similar
experiences and was somewhat relieved to find this out. The therapist
discussed how Jen’s concealment of her thoughts, although understand-
able given Jen’s beliefs about the thoughts, prevented her from finding
out how common such experiences are. Jen was helped to see that her
mistaken appraisals of these thoughts as dangerous, immoral, and need-
ing to be controlled were the real problem. Normal intrusions can esca-
late into obsessions if they are misappraised as dangerous. By trying to
suppress and control these thoughts, Jen was making herself even more
scared and preoccupied, which accounts for their persistence and devel-
opment of a “life of their own.”

Jen was also taught that she was very unlikely to act on her unwanted
thoughts if she didn’t wish to act on them. A discussion of the relationship
between thoughts and actions was followed by an experiment in which Jen
was asked to hold a paperweight from the therapist’s desk. The therapist
turned his back and then asked Jen to vividly imagine throwing this object
at the therapist. Of course, Jen did not throw the paperweight, even after
visualizing this action for several minutes in different ways. The results of
this experiment (i.e., thoughts themselves don’t lead to actions) were dis-
cussed in terms of the probability that Jen would act on thoughts to harm
Alex (which was deemed to be acceptably low).

Although Jen found herself feeling less distressed over her intrusive
thoughts, the intrusions still evoked moderate levels of anxiety, and Jen
was still fearful of having the thoughts while she was with Alex. More-
over, she continued to use prayer rituals to reduce her fears of disastrous
consequences. Thus, the therapist introduced the techniques of exposure
and response prevention as a way of weakening Jen’s pattern of becom-
ing anxious when such thoughts arose and of using rituals to reduce her
anxiety. After providing a rationale for purposely confronting her un-
wanted thoughts without engaging in any prayer rituals, Jen and the
therapist constructed a hierarchy consisting of situations for Jen to prac-
tice both in-session and at home (Table 2). Jen agreed to practice the
situations without saying the prayers. She realized that she needed to
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prove to herself that these thoughts were not indicative of danger and that
her prayers were not actually keeping her from acting.

During the first exposure session, Jen and the therapist collaboratively
created a tape-recorded scenario of Jen’s intrusive thought about stab-
bing Alex. The scenario was as follows:

You’ve just started cutting the vegetables and you see little Alex lying
on the floor on his blanket. He’s cooing and very content. Then you
have the idea that you could easily stab him to death with the knife you
are using. He is so small and defenseless. He wouldn’t be able to stop
you. Then you feel yourself trying to push those thoughts away — but
you can’t. They keep coming back to mind. You feel the urge growing
stronger and stronger. You want to say the prayers, but you know you
are not supposed to because of the therapy instructions. So, you refrain
from praying. But then you feel yourself going over to Alex and you
begin stabbing him over and over. There is blood everywhere. What
are you doing . . . this is your own son! Alex is crying, but then he goes
limp as he dies on the blanket. You can’t believe what you’ve just done.
What will your husband say? If only you had said those prayers. Now,
Alex is dead.

Jen practiced listening to the scenario on a loop-tape in the session.
The therapist kept track of Jen’s anxiety level on a scale from 0 (none)
to 100 (extreme). As the exposure began, Jen’s anxiety reached 75%, but
after 15 min of listening to the loop-tape, it decreased to 40%. After
another 10 min the tape evoked mild anxiety (25%). Next, Alex (who had
been in the waiting room with his father) was brought into the office and
Jen retrieved a large knife that she had brought from home. Alex was

 Table 2
Jen’s Exposure Therapy Hierarchy

Situation Anxiety level (%)

1. Think about stabbing Alex 40
2. Think about stabbing Alex while holding a knife

with Alex nearby 50
3. Think about putting Alex in the microwave 55
4. Hold Alex in the kitchen while thinking about

putting him in the microwave 65
5. Think about suffocating Alex 65
6. Watch Alex sleeping, hold a pillow, and think

about suffocating him 75
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placed on the floor next to Jen, and Jen practiced holding the knife while
listening to the tape. At first, Jen felt uncomfortable, but after about
15 min her distress subsided even while she held the knife. She reported
also refraining from any prayer rituals. Then, after obtaining Jen’s per-
mission, the therapist left Jen and Alex alone in the office. Again, Jen’s
distress level temporarily increased, but soon decreased (after about
10 min) as she realized that she was unlikely to act on the upsetting
thoughts. Jen felt very good about completing the exercise and was
instructed to practice the same tasks once each day between sessions.

Over the course of the next month, Jen practiced similar exposure
exercises and practiced refraining from rituals and avoidance strategies.
This was extremely helpful. After only 2 mo of treatment (eight therapy
sessions), Jen no longer avoided being alone with Alex, and her prayer
rituals were reduced substantially. Although Jen still experienced occa-
sional unwanted intrusive violent thoughts, these thoughts no longer
produced anxiety. Jen reported “knowing in her gut” that she didn’t have
to worry about these experiences. Her depressive symptoms had also
abated, and she reported being much happier about being a new mother.
For the next 3 mo, the therapist saw Jen on a monthly basis for follow-
up sessions. Jen continued to remain improved through this time, and
treatment was therefore terminated.
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Summary
This chapter reviews knowledge regarding the management of bipolar ill-

ness during pregnancy and in the postpartum (lactation) period. The natural
course of bipolar illness during pregnancy and postpartum is discussed. Addi-
tionally, the chapter reviews information on the effects of medication exposure
in utero and during lactation on the fetus and infant. General guidelines about
treating bipolar disorder are given.
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1. INTRODUCTION

Bipolar disorder affects 0.5–1.5% of individuals in the United States,
and women and men are affected equally. The age of onset for bipolar
disorder is typically in the early 20s. Thus, the onset of bipolar illness
coincides with the active reproductive life of many women.

Pregnancy is generally considered to be a time of emotional well-being.
However, very little is known about the impact of pregnancy on the natural
course of bipolar disorder. For patients with major depressive disorder
(MDD), prevalence estimates of depression in pregnancy are the same as in
the nongravid state (1), and many women who stop their antidepressants
in pregnancy relapse during pregnancy back into depression (2,3). Thus
pregnancy per se does not appear to be protective against MDD episodes.
Whether pregnancy is protective against mood episodes for women with
bipolar disorder is not well established (4–8). In one study (9) , the number
of hospital admissions for bipolar illness during pregnancy was only
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three-fourths the number during nonpregnancy-related periods, suggest-
ing some protective effect of pregnancy on mood episodes. However,
during the first month postpartum, admissions were eight times as com-
mon as during nonpregnancy-related periods, and from months 2–12
postpartum, admissions were twice as common. This is consistent with
other studies that have shown the postpartum period to be a time of extreme
vulnerability to relapse for women with bipolar disorder (5,10–13). Cer-
tainly for many women, pregnancy per se is not protective against a manic
or depressive episode (7). Discontinuation of stable maintenance mood
stabilizers increases the risk of relapse in nonpregnant and pregnant women
with bipolar I and II disorder (8). The risk of relapse is high in nongravid
patients with bipolar disorder who discontinue such medication abruptly
(i.e., in less than 2 wk) (8,14,15).

Several recent excellent reviews have been published on the treat-
ment of bipolar disorder in pregnancy and following delivery (16–20).
In this chapter we review the impact on the fetus of medications used to
treat bipolar disorder in pregnancy. We additionally review information
on the risk of breast-feeding associated with medication use in the post-
partum for patients for bipolar illness.

2. NATURAL COURSE OF
BIPOLAR DISORDER IN PREGNANCY

Although there are no systematic data on the effects of untreated manic,
depressive, or mixed states on fetal development in patients with bipolar
disorder, systematic studies have shown that other forms of psychopathol-
ogy during pregnancy are associated with adverse effects on offspring.
Maternal depression during pregnancy has been associated with preterm
delivery and low birthweight (21,22) and anxiety in pregnancy has been
associated with an increased risk of both preterm delivery (23) and behav-
ioral problems in early childhood (24,25). Rodent and primate research
has shown a link between maternal antenatal stress and persistent impaired
behavioral adjustment and emotional reactivity in offspring that is accom-
panied by changes in hypothalamic–pituitary–adrenal axis functioning
(24,26). Thus, it is possible that episodes of mania or bipolar depression
during pregnancy could have long-term deleterious effects on the infant.
The risks of the impact on the fetus of a woman who experiences mania
or depression during pregnancy must be weighed against the risk of the
impact of medication exposure to the fetus in a woman who stays on
medication in an attempt to maintain euthymia—stable mental health—
during pregnancy. The risks of medication exposure on the developing
fetus are discussed here.
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3. IMPACT OF PSYCHOTROPIC
 MEDICATIONS ON OFFSPRING

All psychotropic medications diffuse readily across the placenta during
pregnancy. Thus, the fetus is exposed to medication and its potential com-
plications. Risks of medication exposure can include organ malformation
(teratogenicity), obstetrical complications, perinatal syndromes (neonatal
toxicity), and long-term postnatal behavioral sequelae (behavioral teratoge-
nicity) (3). Teratogenicity is defined as an organ malformation/congenital
deformity that occurs with a significantly greater risk over the baseline risk
of malformations. In the United States, the baseline risk of malformations
(i.e., the risk in the population at large) is 2–3% (27). Obstetrical complica-
tions include preterm delivery, low birth rate, and delivery complications
such as low Apgar scores. Perinatal syndromes (neonatal toxicity) include
behavioral symptoms noticed shortly after birth such as jitteriness. Postnatal
behavioral sequelae (behavioral teratogenicity) include long-term neurobe-
havioral effects in children who are exposed to medication in utero. The data
for the risks of teratogenicity, prenatal toxicity, and behavioral teratogenic-
ity are discussed here. Each of these risks is possible and must be balanced
against the risk of untreated bipolar illness in pregnancy (3,16,17). In the
following, we review each medication used to treat bipolar illness and its
known impact on neonatal development.

3.1. Lithium
3.1.1. TERATOGENICITY

The Register of Lithium Babies noted a 400-fold higher rate of cardio-
vascular malformations, most notably Ebstein’s anomaly, in offspring
exposed in utero, compared with the general population (17). This con-
genital anomaly, characterized by downward displacement of the tricus-
pid valve into the right ventricle and variable levels of right ventricular
hypoplasia, occurs at a rate of 1:20,000 in the general population (28).The
risk among offspring of lithium users of Ebstein’s anomaly was 1:1000
(0.1%) to 2:1000 (0.05%), or 20–40 times higher than the rate in the
general population (16,19,21,22,29). Thus, the relative risk for Ebstein’s
anomaly with prenatal lithium exposure is significantly higher than in
the general population; however, the absolute risk—that is, the likeli-
hood that a baby exposed to lithium in utero will be born with Ebstein’s
anomaly—remains small (1–2 in 1000 births).

3.1.2. NEONATAL TOXICITY

Toxicities experienced by offspring exposed to lithium during
labor include “floppy baby” syndrome, characterized by cyanosis and



112 Altshuler and Kiriakos

hypotonicity (16). Neonatal hypothyroidism and nephrogenic diabetes
insipidus have also been described (16). Close monitoring of lithium
levels in the mother during labor is now routine.

3.1.3. NEUROBEHAVIORAL TERATOGENICITY

In a follow-up study of 60 children who were exposed to lithium in
utero and born without malformations, children did not differ behavior-
ally from their nonexposed siblings (30).

3.2. Anticonvulsants
Sodium valproate and carbamazepine are used in the acute treatment

of bipolar disorder. More recently, lamotrigine has become commonly
used to treat bipolar disorder.

3.2.1. VALPROATE

3.2.1.1. Teratogenicity. Sodium valproate is considered a human ter-
atogen. Use of this compound during the first trimester is associated with
neural tube defect rates of 5–9% (23,31,32), and risk is dose-related
(33,34). Fetal exposure to carbamazepine and valproate, even late in the
pregnancy, is associated with craniofacial abnormalities and cognitive
dysfunction (29,35–37) , as well as minor malformations that resolve with
time, such as rotated ears, depressed nasal bridge, short nose, elongated
upper lip, and fingernail hypoplasia (34,35,38–40).

3.2.1.2. Neonatal Toxicity. Heart rate decelerations (34) and with-
drawal symptoms of irritability, jitteriness, feeding difficulties, and
abnormal tone (41) have been reported in neonates in association with
valproate use near the time of delivery. Other complications among
neonates include liver toxicity (42) and hypoglycemia (43). Reductions
in neonatal fibrinogen levels have also been reported (44).

3.2.1.3. Neurobehavioral Teratogenicity. Mental retardation has
been reported after in utero exposure to valproate. However, the data to
support this are not definitive (45).

3.2.2. CARBAMAZEPINE

3.2.2.1. Teratogenicity. Use of carbamazepine in the first trimester
has been associated with teratogenic effects. The rate for neural tube
defects has ranged between 0.5 and 1% (37,40). Other findings include
craniofacial defects (11%) and fingernail hypoplasia (26%) (46). The
teratogenic potential of carbamazepine has been reported to be in-
creased when it is given with other agents and in particular with
valproate (46).
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3.2.2.2. Neonatal Toxicity. Carbamazepine has been associated with
transient hepatic toxicity (cholestatic hepatitis [47] and direct hyperbili-
rubinemia [48]) in case reports of neonates exposed to the drug during
pregnancy. In both cases, hepatic dysfunction resolved.

3.2.2.3. Neurobehavioral Teratogenicity. The impact of carbamaze-
pine on neonatal development remains to be elucidated. In one study,
children who had a history of prenatal exposure to carbamazepine
showed no neurodevelopmental problems compared with controls (49).
In another study, developmental delays were found in 20% of live-born
offspring (40).

3.2.3. LAMOTRIGINE

3.2.3.1. Teratogenicity. Lamotrigine is now approved by the US
Food and Drug Administration (FDA) for maintenance treatment for
bipolar disorder (50,51). To date, 1274 prospectively followed preg-
nancies involving exposure to lamotrigine were registered with
GlaxoSmith-Kline (52) (personal communication, GlaxoSmith-Kline,
2005). An estimated 2.9% of these infants were born with major malfor-
mations, a rate similar to the general population rate for major malforma-
tions. There was no pattern in the type of defects seen. (Defects included
anencephaly and ventral septal defects.)

3.2.3.2. Neonatal Toxicity. Lamotrigine is metabolized exclusively
by means of glucuronidation, a metabolic process that is very immature
in the fetus and neonate. Although to our knowledge there are no known
cases of neonatal toxicity, hepatotoxicity is a theoretical concern as
measurement of the clearance of lamotrigine in neonates after the first
72 h of life decreased by 25% relative to umbilical cord blood concen-
trations (52).

3.2.3.3. Neurobehavioral Teratogenicity. A single follow-up of
23 infants whose mothers used lamotrigine in pregnancy for control of
epilepsy demonstrated no alterations in development at 12 mo of age
(53).

3.3. Antipsychotic Agents
3.3.1. TYPICAL ANTIPSYCHOTICS

3.3.1.1. Teratogenicity. The effects of using antipsychotic medica-
tions on women with bipolar disorder and on infant outcome have not
been well studied. Data regarding fetal outcome using antispychotics
have been best studied in the condition of hyperemesis gravidarum using
such antipsychotics as chlorpromazine (54,55).  In a survey of more than



114 Altshuler and Kiriakos

50,000 mother–child pairs that identified 142 first-trimester exposures
to chlorpromazine, there was no elevation in the rate of physical malfor-
mations in those children exposed to chlorpromazine (55). To our knowl-
edge, no systematic studies regarding the use of typical antipsychotics
in women with bipolar disorder have been reported. One study involving
schizophrenic women on typical antipsychotic medication in pregnancy
suggested that psychiatric illness (psychosis) may influence pregnancy
outcomes more than antipsychotic medication. Sobel compared psy-
chotic women with and without histories of chlorpromazine exposure
during pregnancy (56). The rates of fetal malformation or death in the
offspring of the exposed and nonexposed women with psychosis were
similar but were approximately two times the rate in the general popu-
lation. The author suggested that a spectrum of factors other than pre-
natal exposure to antipsychotics per se might account for the higher rates
of malformation in the offspring of psychotic patients.

3.3.1.2. Neonatal Toxicity. Neonatal symptoms, including irrita-
bility, abnormal hand posturing, and extremity tremors, have been
reported in neonates with haloperidol exposure. These symptoms last up
to 6 mo (57). Extrapyramidal symptoms, including hypertonicity, trem-
ors, motor restlessness, spasticity, and difficulty with feeding, have been
found in infants exposed to chlorpromazine (58). Such symptoms have
been reported to last up to 10 mo, but most resolve within days.

3.3.1.3. Behavioral Teratogenicity. No behavioral teratogenicity has
been reported with either phenothiazines or butyrophenones (55). Chil-
dren with and without histories of antipsychotic exposure showed no
differences in behavioral functioning or IQ when followed up to 5 yr of
age (59).

3.3.2. ATYPICAL ANTIPSYCHOTIC AGENTS

Many atypical antipsychotics, including olanzapine, quetiapine,
risperidone, aripiprazole, and ziprasidone, are currently FDA approved
for the treatment of mania. Olanzapine and aripiprazole are additionally
approved for the maintenance treatment of bipolar disorder. Although
clozapine is not FDA approved, it has been used to treat mania as well.
Because experience with all of these medications in pregnant women is
limited, they will be reviewed together here.

3.3.2.1. Teratogenicity. A single preliminary study has shown no
increased risk of teratogenicity in 23 cases during which olanzapine was
used in antenatally (60). Another case report also showed no adverse
outcome regarding teratogenicity, although the pregnancy was compli-
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cated by the development of hypertension and pre-eclampsia in the
mother (61). Very few case reports have been written regarding in utero
use of clozapine. These limited case reports to date have not shown a
clear teratogenic effect (62–64). Several studies have suggested an
increased risk for hyperglycemia in pregnant women related to using
atypical antipsychotic therapy during gestation (65). One study in schizo-
phrenic women suggested that atypical antipsychotics are associated
with a higher risk of neural tube defects in the infants of 21 women with
schizophrenia (66). However, in another study (67), women who had
been exposed to atypical antipsychotics were matched to a comparison
group of pregnant women who had not been exposed to these agents. The
study evaluated 151 pregnancy outcomes that involved 60 exposures to
olanzapine, 49 exposures to risperidone, 36 exposures to quetiapine, and
6 exposures to clozapine. Rates of malformation were 0.9%. Thus, in this
controlled study there were no significant differences in the rates of
teratogenicity in the exposed vs the comparison group. However, there
was a higher rate of low birthweight (10% of children exposed in the
medicated group vs 2% in the comparison group).

3.3.2.2. Neonatal Toxicity and Behavioral Teratogenicity. To our
knowledge no data exist that suggest neonatal toxicity or behavioral
teratogenicity in association with the use of atypical antipsychotic medi-
cations during pregnancy. However, clearly more data are needed.

3.4. Benzodiazepines and Other Sedative Hypnotic Agents
Benzodiazepines are used commonly as adjunctive medications for

mood stabilization or for anxiety, agitation, and sleep problems. Knowl-
edge regarding the use of this class of medication during pregnancy and
its impact on outcome is reviewed below.

3.4.1. TERATOGENICITY

Oral clefts develop in the first trimester, with closure being complete
by the 10th week of gestation (68,69). The risk for the anomaly cleft
palate in the general population appears to be 6 in 10,000 (0.06%) (31).
The extent to which benzodiazepines heighten risk for oral cleft or other
anomalies in humans remains controversial. In more than 14 different
studies in which the relationship between first-trimester exposure to
benzodiazepines and risk for congenital anomalies was assessed, no
more than 4 studies used the same design to answer any particular ques-
tion, and often a number of different benzodiazepines were reported on
together (31,70–83). These differences contribute to the confusion and
controversy regarding the safety of benzodiazepine use during pregnancy.
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One meta-analysis found a positive association between first-trimester
in utero exposure to benzodiazepines and a specific anomaly, oral cleft
(3). A more recent meta-analysis found an association between oral cleft
and benzodiazepine use among case–control studies (odds ratio = 1.79,
95% confidence interval =1.13–2.82) but not in cohort studies (84). The
difference in findings among studies is probably a result of the greater
sensitivity of case–control studies in analyzing rare events. Results from
case–control studies of the relationship between benzodiazepine expo-
sure and cleft lip or palate have suggested a risk rate of about 11:10,000
births, a significant increase over the base risk rate of 6:10,000 births in
the general population, but still an absolute risk that is rare (3,84).

Another case–control study of 13,703 cases reported no increased risk
for any malformations associated with the overall use of benzodiaz-
epines in the first trimester of pregnancy (85). However, when the ben-
zodiazepines were examined individually, a significant association was
found between lorazepam and anal atresia (85). Other studies of indi-
vidual benzodiazepines have reported that clonazepam was not linked
with birth defects, although it has been associated with neonatal hypo-
tonia when used in combination with imipramine near term (26). (This
suggests that coadministration of benzodiazepines with other psycho-
tropic medications may require close neonatal observation.) The repro-
ductive safety of diazepam is controversial. Early reports described an
increased risk of oral clefts after first-trimester exposure to diazepam
(71), but later studies have not supported this association (31,86).

3.4.2. NEONATAL TOXICITY

Acute side effects from benzodiazepines occur in association with
therapy near term. Case reports have described impaired temperature
regulation, apnea, lower Apgar scores at both 1 and 5 min, muscular
hypotonia, and failure to feed (87–93). Infants born to mothers who
chronically used benzodiazepines may evidence withdrawal symptoms,
including tremor, irritability, diarrhea, vomiting, vigorous sucking, and
hypertonicity In one small study of a series of infants whose mothers
(N = 39) had taken clonazepam (0.5–3.5 mg/d) for treatment of panic
disorder during pregnancy, neonatal toxicity was not found (26).

3.4.3. BEHAVIORAL TERATOGENICITY

Systematically derived data on the long-term neurobehavioral effects of
benzodiazepine exposure are sparse. Motor and developmental delays have
been reported, although these reports have been criticized for having signifi-
cant ascertainment biases (94). Other investigators have found no associa-
tion between benzodiazepine exposure and developmental delay (82).
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3.5. Antidepressants
This class of drugs and their impact on the developing fetus and obstet-

rical outcome is reviewed in Chapter 2 and, thus, are not reviewed here.

4. ELECTROCONVULSIVE THERAPY

Electroconvulsive therapy (ECT), which is highly effective for bipo-
lar manic, depressive, and mixed states, has not been associated with
deleterious effects on pregnant women or neonates (95,96), although
more data are needed.

4.1. Teratogenicity
Although there have been occasional reports of congenital malforma-

tions in offspring exposed to ECT in utero (33), neither the number nor
the pattern of these findings implicates ECT as a causal factor.

4.2. Neonatal Toxicity
No instances of neonatal toxicity have been reported in the literature.

4.3. Neurobehavioral Teratogenicity
A few case reports have described developmental delays or mental

retardation in offspring exposed to ECT in utero (33). However, neither
the number nor the pattern of these reports suggests a causal relationship
between ECT and the developmental delays. No systematic, long-term
follow-up studies of neurobehavioral parameters have been conducted
in offspring whose mothers received ECT during pregnancy.

5. TREATMENT GUIDELINES

To minimize risk to mother and child, the best type of conception is
a planned conception. Some patients and their clinicians may feel com-
fortable attempting to taper off of medications prior to attempts to get
pregnant and to see if the woman is at a phase of her illness that may be
quiescent. Because of the severity of prior episodes, other women may
feel that this will not be safe for them and will prefer to be put on the
safest medication possible while attempting to get pregnant. Tapering
off or transitioning to medications can be done in a thoughtful and con-
servative way if clinicians and patients are given the time. Often, how-
ever, patients will find that they are pregnant while on a medication and
feel the need to abruptly discontinue their treatment. It is clear that an
abrupt discontinuation of antimanic agents, at least of lithium, rather
than a slow taper, is associated with an increased risk for relapse (14,15).
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Clearly, the biggest concern is first-trimester exposure because this is
the period associated with the highest risk for teratogenicity. Although
second- and third-trimester exposure are not associated with teratogenic
risks, they are potentially associated with other problems, including
minor malformations and behavioral effects. Most of these risks are
theoretical because, to our knowledge, there are no controlled data con-
cerning the frequency of such effects in women treated with antimanic
medications.

Compared with other antimanic agents, such as the anticonvulsants,
lithium appears to be the least teratogenic and, therefore, has the greater
relative safety in terms of teratogenicity when compared with divalproex
sodium or carbamazepine. Additionally, data regarding lamotrigine
suggest low risk for teratogenic effects. However, if a woman has had a
poor antimanic response to lithium or lamotrigine in the past, switching
to lithium—even though it may be safer from a teratogenic point of
view—may actually put the woman at risk for relapse.

If a woman is to remain on carbamazepine or divalproex sodium in the
first trimester of pregnancy, her infant will have an increased risk for
neural tube defects. Therefore, using the lowest dose that may control
her mood might decrease the risk for spina bifida. Lower maternal folic
acid levels have been associated with neural tube defects (97). A higher
dosage of folic acid (3–4 mg/d) should be prescribed for women on
anticonvulsants in pregnancy, and close coordination of care between
the psychiatrist and the obstetrician/gynecologist is recommended.

ECT is another option for patients who developed either a mania or
depression in pregnancy, but for most patients this is not a first choice.
There has been no indication that ECT is associated with any teratogenic
effects (96). Therefore, ECT should presently be viewed as a safe and
effective treatment for episodes of either mania or depression during
pregnancy, especially for severe or life-threatening mood and psychotic
episodes. When used in pregnant patients, ECT may pose fewer risks
than untreated mood episodes or pharmacotherapy with a teratogenic
agent.

Overall, little is known about the direct or indirect effects of
nonpharmacological interventions on mania, and no controlled clinical
trials have evaluated these strategies during pregnancy. Thus, a purely
psychotherapeutic approach for treating mania in pregnancy is not rec-
ommended. Cognitive therapies aimed at preventing a manic episode
have focused on increasing adherence to treatment with medication (98),
improvement of social and occupational functioning, minimizing sleep
deprivation (because sleep deprivation can precipitate mania) (3,16),
improving other circadian rhythm patterns (99), and preventing relapse.
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Cognitive-behavioral strategies may be extremely effective at treat-
ing the depressed phase of the illness. In a recent uncontrolled study
using a modified version of interpersonal psychotherapy for 13 women
with depression and pregnancy, all subjects responded with remission of
their depressive symptoms (100). Thus, for bipolar depression in preg-
nancy, especially if the depression is mild, psychotherapeutic strategies
may be an alternative to medication intervention (100).

6. BIPOLAR DISORDER
AND THE POSTPARTUM PERIOD

More systematic research exists on the course of bipolar disorder
during the postpartum period than during pregnancy. This period is rec-
ognized as a time of significantly heightened risk for bipolar relapse,
conferring the greatest risk for exacerbation of this illness than at any
other time in a woman’s life (101,102). Recurrence rates of bipolar
disorder within the first 3–6 postpartum months have ranged from 20 to
80% among women with bipolar illness (7,12,103–108). In the four most
recent studies, these rates have ranged from 67 to 82% (7,8,108,109).
The rate of postpartum depression (PPD) in women with bipolar disorder
has been estimated at 33–50% (compared with 12–16% in postpartum
women without a diagnosis of a mood disorder) and is even higher when
mood-stabilizing medications are discontinued during pregnancy or not
administered within 48 h of delivery (15,110). Bipolar women who dis-
continue lithium in the postpartum period have a threefold higher relapse
risk than nonpregnant and nonpostpartum women with the illness (6,8).
Although data are limited, the rate of postpartum relapse appears to drop
to 10% when mood-stabilizing prophylaxis is initiated during pregnancy
or soon after delivery (111).

The pathophysiology of bipolar exacerbation during the postpartum
period is not understood. Proposed contributors to the destabilization of
mood include disturbances in the hypothalamic–pituitary–thyroid axis
and major withdrawal of steroid hormones after birth (112–115). The
changes in reproductive hormone status are considered important in
regulating mood, and rapid and steep decline in estrogen after delivery
may trigger mood changes in vulnerable women regardless of their di-
agnosis (110,116). The efficacy of hormone replacement therapy for
bipolar disorder during the postpartum period has not been adequately
assessed (112,113).

Women with bipolar disorder have a high risk of symptom emergence
that can occur within a few days to weeks after childbirth (4–6,16). Addi-
tionally, postpartum women are approximately seven times more likely to
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be hospitalized for a first bipolar episode and two times more likely to be
hospitalized for a recurrent bipolar episode when compared with
nonpostpartum and nonpregnant women (6,16). In the largest study to
date, the risk of psychiatric admission in the first 30 d after childbirth was
21.4% for women with a history of bipolar disorder, manic, or cyclical
type and 13.3% for women with a history of bipolar disorder, depressed
type (117).

Worsening mood symptoms during pregnancy may be predictive of
the development of PPD in many women with bipolar disorder, whereas
lack of change or improvement in mood symptoms may be somewhat
protective against PPD (110). PPD symptoms are similar to those in
MDD. However, psychotic symptoms or suicidal ideation may also be
present, and the suicidality can extend to thoughts of killing the newborn
infant.

Sleep loss may be a contributor to the development of hypomanic and
manic episodes in the postpartum period (115,118,119). For women
who have primary responsibility for the care and feeding of their new-
borns, sleep disruption might be as frequent as every 2 h. This is a
significant component of the psychosocial stress from the adaptation
required to meet the requirements of parenthood (16). Whenever pos-
sible, women with bipolar disorder should be helped to minimize sleep
deprivation during the postpartum period (112–114).

7. RELATIONSHIP BETWEEN POSTPARTUM
PSYCHOSIS AND BIPOLAR AFFECTIVE DISORDER

Many researchers believe that postpartum psychosis is either a
variant or a manifestation of a manic/mixed episode and in many
women demarcates the onset of bipolar disorder (110,120,121). Post-
partum psychosis is a rare condition affecting 0.1–0.2% of all women
experiencing childbirth (110,122). Women with bipolar disorder have
a significantly higher risk than women without a psychiatric disorder
of developing postpartum psychosis (5,12,17,18,104–108,123).
Recent studies have found that for women with bipolar disorder, the
risk of developing postpartum psychosis is increased to 20–50%,
particularly when mood-stabilizing medications (i.e., lithium) are
discontinued during pregnancy and not reinstated within 48 h of
delivery (5,110,116,122). Furthermore, additional research has dem-
onstrated that many women with postpartum psychosis will later
develop bipolar disorder (7,12,17,104–108,111,124–128).

One study found that one-third of 486 women admitted psychiatri-
cally with postpartum psychosis in the first 3 mo following delivery had
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a prior diagnosis of bipolar illness (5). Several studies suggest that recur-
rent bipolar disorder usually follows an episode of postpartum psychosis
(5,110,120). In addition, primiparity, family history of bipolar disorder,
and psychosocial stressors increase the risk of the disorder (110).

Studies have consistently found that more than two-thirds of women
who develop postpartum psychosis do so within the first 2 wk follow-
ing childbirth (107,117,129,130). Symptoms of postpartum psychosis
typically occur rapidly, within 48–72 h of delivery, and share features
with manic or mixed episodes—elated mood alternating rapidly with
depressed mood, irritability, restlessness or motor excitement, sleep and
appetite disturbance, disorganized behavior, and psychotic symptoms
(i.e., auditory hallucinations) (5,110). The delusions often revolve
around the infant or children and must be carefully assessed because
women with postpartum psychosis may have thoughts of harming their
infants and sometimes act on these thoughts (117,131–133). Risks of
infanticide have been estimated as high as 4% (110,134). Many authors
have reported a “delirious” or “perplexed” state with waxing and waning
confusional presentation (17,117,129,131,132).

Studies that support a link between bipolar illness and postpartum
psychosis found that the risk of having an affective episode among first-
degree relatives of women with postpartum psychosis is similar to the
risk among first-degree relatives of patients with bipolar disorder
(117,130,135,136). A single large study that used direct interview of
relatives suggested that familial factors play a role in the vulnerability to
postpartum triggering itself. Episodes of postpartum psychosis occurred
in 74% (n = 20) of the 27 parous women with bipolar disorder who had
a family history of postpartum psychosis in a first-degree relative but in
only 30% (n = 38) of the 125 women with bipolar disorder with no such
family history (137). This study also reported that there is significant
evidence (p < 0.003) that variation at the serotonin transporter gene
exerts a substantial and important influence on susceptibility to bipolar
affective postpartum psychosis (137,138).

8. PSYCHOTROPIC MEDICATIONS IN THE
MANAGEMENT OF POSTPARTUM BIPOLAR DISORDER

The high rate of postpartum recurrence of bipolar disorder under-
scores the importance of prophylactic intervention at or before delivery
(17,111,124–128,139,140). This risk appears to be reduced by mood-
stabilizing treatments. However, virtually all medications are secreted in
breast milk during lactation, posing further treatment dilemmas in the
female patient who wants to breast-feed (18).
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Consideration of medication use while breast-feeding must take
into account the mother’s history of medication response, side effects,
and infant-related factors (117,141). Breast-feeding almost guaran-
tees sleep deprivation, a condition that may induce psychiatric insta-
bility in bipolar patients (18). The benefits of breast-feeding to the
infant and the mother with bipolar disorder must be balanced with the
mother’s need to manage bipolar illness during the high-risk post-
partum period (112).

 The American Academy of Pediatrics (AAP) Committee on Drugs
has published guidelines on the use of medications by nursing mothers
(112,117,142,143). It is important to note that recommendations for
breast-feeding while being treated with psychotropic medications have
generally been made based on limited data. Most of the data come from
epileptic women (144). The frequency of severe complications related
to neonatal exposure to psychotropic medications appears to be low, but
the effects of even small amounts of psychoactive medications on an
infant’s developing brain are not well known (110). Therefore, it is
recommended that, in order to minimize risk of exposure, the mother
take the medication just after she has breast-fed the infant or just before
the infant is due to have a lengthy sleep period (18).

8.1. Lithium
Although research data demonstrate that introducing lithium prophy-

laxis within 48 h postdelivery has been effective in reducing the risk of
postpartum relapse, earlier reintroduction of a mood stabilizer 2–4 wk
prior to expected delivery date may be a more prudent option that allows
time to optimize the medication dosage prior to the woman entering a
period of high relapse risk (17). Postpartum prophylaxis appears to
reduce the rate of relapse from near 50% to less than 10% (16,111,125).
In an open-label study of 21 women given lithium prophylaxis in the
third trimester of pregnancy or immediately after delivery, only 2 women
experienced a recurrence of their bipolar illness (125).

Among women who elect to discontinue lithium during the postpar-
tum, the estimated relapse risk is three times higher than for nonpreg-
nant, nonpostpartum women (145). When lithium is given several weeks
prior to delivery or immediately postpartum, the risk of postpartum recur-
rences of bipolar disorder is reduced on average two- to fivefold, com-
pared with untreated women (17,111,124–128,139,146).

8.1.1. LACTATION SAFETY

The AAP has changed lithium’s categorization from contraindicated
to “should be given to nursing mothers with caution” (117,142). A case-
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specific approach to breast-feeding women who require treatment with
lithium has been recommended (115,117,139).

8.1.2. SIDE EFFECTS

There is a concern of rapid dehydration in neonates if they develop
febrile illness that could cause the levels of lithium in the infant to in-
crease (16). Symptoms of lithium toxicity in the infant include lethargy,
hypotonia, hypothermia, cyanosis, and T-wave changes on electro-
cardiogram (18,144,147). The long-term effects on infants with sus-
tained lithium levels are unknown at this time.

A prevalence of clinical hypothyroidism during lithium treatment of
14% in women vs 5.5% in men has been reported (148). Lithium-treated
women may also be at higher risk of lithium-induced thyroiditis (18).

8.1.3. MONITORING GUIDELINES

It is important to monitor lithium serum concentration and administer
a complete blood panel in the breast-fed infant (16). Some advise avoid-
ing lithium until the infant is at least 5 mo of age because of decreased
renal clearance, although careful monitoring of infant clinical status and
serum lithium concentrations is recommended regardless of when this
medication is started (141,144). Nursing infants of mothers taking
lithium should be monitored for hypotonia, lethargy, and cyanosis
(13,66). Hydration status should also be monitored, as dehydration can
increase the risk of lithium-related adverse events (145). There appear
to be no drug–drug interactions with oral contraceptive pills, which is
useful information for bipolar women who are trying to avoid becoming
pregnant (18,149).

8.2. Anticonvulsant Mood Stabilizers
8.2.1. VALPROATE

8.2.1.1. Lactation Safety. Valproate has been classified as “usually
compatible” with breast-feeding by the AAP (117,142). This is also
supported by the Academy of Neurology—which states that breast-
feeding is acceptable for mothers who are maintained on antiepileptic
agents (16,150).

8.2.1.2. Side Effects. No adverse effects to infants have been reported
when mothers are treated with valproate solely during breast-feeding
(16,151). In a case series of six breast-feeding bipolar disorder mother–
infant pairs, no adverse clinical effects were observed in the infants (18).

There is at least one case report of thrombocytopenia purpura and
anemia in a 3-mo-old infant whose mother used valproate during
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pregnancy and lactation. However, the symptoms resolved after the dis-
continuation of breast-feeding (152).

Some experts recommend avoiding valproate because of increased
risk of hepatotoxicity with use in children younger than 2 yr (150,151).
There is at least one case report of hepatic dysfunction in a nursing child
exposed to valproate through breast milk (151).

8.2.1.3. Monitoring Guidelines. It is recommended that pediatric
clinical status, liver enzymes, and platelets in the breast-fed infant be
monitored (141,144). No drug–drug interactions have been reported
with concurrent oral contraceptive pill use (18,153).

8.2.2. CARBAMAZEPINE

To our knowledge, no data are available on the use of carbamazepine
in treating or preventing postpartum bipolar illness.

8.2.2.1. Lactation Safety. Carbamazepine has been classified as
“usually compatible” with breast-feeding by the AAP (117,142).

8.2.2.2. Side Effects. There are at least two reports of an increased
risk of hepatotoxicity in nursing infants (18). Other case studies have
reported drowsiness and poor feeding (147). In rare instances, there have
also been findings of seizure-like activity, irritability, and high-pitched
cry in infants whose mothers take this medication while nursing (18,154).
There have been at least three reports of poor feeding and two reports of
hyperexcitability (144,155,156). By contrast, one study from 1979
reported no adverse events in 94 infants exposed to carbamazepine dur-
ing lactation (157).

Generally, many of the women in the case series reported above were on
anticonvulsant polytherapy, which makes interpretation and generalization
of the data difficult to extrapolate to the management of bipolar illness.

8.2.2.3. Monitoring Guidelines. When using carbamazepine during
breast-feeding, careful monitoring of the infant clinically and via labo-
ratory monitoring (liver enzymes, complete blood count, platelets) to
rule out possible hepatotoxicity or hematological toxicity (157) is rec-
ommended. Nursing should be discontinued if any adverse reactions are
observed (144). This medication induces hepatic cytochrome P450 and
thus decreases levels of oral contraceptive pills (18,157).

8.2.3. LAMOTRIGINE

To our knowledge, no studies or case reports are available on the use
of lamotrigine for the treatment or prevention of bipolar illness.
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8.2.3.1. Lactation Safety. This medication is designated as a drug
“for which the effect on nursing infants is unknown but may be of con-
cern” by the AAP (142,144).

8.2.3.2. Side Effects. The adverse effects of this medication are
unknown. However, there are at least four case reports in nursing
epileptic patients, which have reported no adverse effects on infants
(18,52,158). There is potential theoretical concern regarding reports of
life-threatening rash, such as Stevens-Johnson syndrome or toxic epider-
mal necrolysis, in epileptic children treated with this medication (147).

8.2.3.3. Monitoring Guidelines. Because it is unknown at this time
whether the same risk factors exist for exposed nursing infants, the
manufacturer does not recommend breast-feeding while taking lamotri-
gine (123). Although no adverse effects have been noted thus far, it is
still advised to monitor for the outbreak of any new rash (4,159). One
report found that oral contraceptive pills reduced lamotrigine plasma
levels by 41–64% (mean 49%). Therefore, caution is advised in women
who are concurrently taking oral contraceptives (160).

8.3. Antipsychotics
8.3.1. LACTATION SAFETY

8.3.1.1. First-Generation Antipsychotic Agents (i.e., Haloperidol,
Chlorpromazine). There are at least 10 reports in which 28 infants were
exposed to this class of drugs. In the majority of these cases, there was
no evidence of adverse effects (16,161).

8.3.1.2. Atypical Antipsychotics. Available evidence regarding the
safety of atypical antipsychotics in lactation is minimal (65). Presently,
this class of drugs does not demonstrate any class advantages over typi-
cal antipsychotics (65,162) when used in lactating women. The manu-
facturers recommend that women receiving olanzapine, clozapine,
risperidone, quetiapine, ziprasidone and aripiprazole should not breast-
feed until more information is known (18,142,144,144,163–165).

8.3.2. SIDE EFFECTS

Data are reported here on any observation to our knowledge that exists
in the literature on the impact of an antipsychotic on a breast-fed infant.

8.3.2.1. Haloperidol. Haloperidol has been associated with lower
developmental scores in nursing infants in one study (112). However,
this particular study was of children of schizophrenic mothers with no
controls who might have had lower developmental scores owing to the
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course of their psychotic illness even without haloperidol exposure. In
another study that examined the effects of five breast-feeding infants
exposed to haloperidol, there was no evidence of any acute or delayed
adverse effects (166). In the same study, three other breast-fed infants
exposed to both haloperidol and chlorpromazine showed a decline in
their developmental scores at 12–18 mo.

8.3.2.2. Olanzapine. Two retrospectively reported cases of infants
exposed during lactation suggest no harm to one infant and no relation-
ship of olanzapine to another infant’s problems (60). Of 20 reports of
breast-fed infants exposed to olanzapine, 4 noted adverse events, includ-
ing (a) jaundice, sedation, cardiomegaly, and a heart murmur; (b) shak-
ing, poor sucking, and lethargy; (c) protruding tongue; and (d) rash,
diarrhea, and sleeping disorder. However, no definitive conclusions were
made regarding the role of olanzapine in contributing to these events
(144). In another study, no adverse events were reported in two retro-
spectively ascertained cases of lactation exposure (60).

8.3.2.3. Clozapine. This medication has been associated with seda-
tion, decreased suckling, restlessness or irritability, seizures, and cardio-
vascular instability in nursing infants (154). Unlike in older patients, the
theoretical risks of leukopenia and agranulocytosis have not been dem-
onstrated in neonates exposed to clozapine via breast milk (144).

8.4. Antidepressants
Some investigators recommend treatment with antidepressants in

conjunction with a mood stabilizer after delivery to reduce the risk of
developing PPD in women with recurrent depressive disorder (5,7,110).
Postpartum prophylaxis with an antidepressant agent immediately after
delivery has been noted to reduce depression rates dramatically in women
with recurrent depression, with a 6.2% rate in women receiving the
medication vs 62% in women not on prophylaxis treatment. It is not
known whether this finding also applies to women with bipolar disorder
(7,110). The use of antidepressants in lactation is reviewed in Chapter 3,
thus it is not reviewed here.

Antidepressants may precipitate mania or rapid cycling in women
who suffer from PPD or postpartum psychosis with prominent depres-
sive features (112,117,167). If an antidepressant is used in managing
postpartum psychosis, it should, of course, be used only in conjunction
with a mood stabilizer (168,169).

Further details on the use of antidepressants in nursing are reviewed
in Chapter 3.
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8.5. Benzodiazepines
The AAP categorizes benzodiazepines as “drugs for which the effect

on nursing infants is unknown, but may be of concern” (162). There are
no controlled studies in breast-feeding women; however, the risk of
untoward effects to the breast-fed infant is possible (162). No described
complications have been observed with lorazepam and clonazepam (6).
However, alprazolam, clonazepam, diazepam, and lorazepam fall under
the “moderately safe” lactation risk category: there has been at least one
case report associated with diazepam causing sedation in neonates (170).
Other studies show that diazepam during lactation is not recommended
because of potential for sedation, lethargy, and weight loss in nursing
infants (162,171).

No adverse effects have been reported with use of lorazepam during
lactation (162,171).

Short-acting benzodiazepines (alprazolam, lorazepam) may be safer
for use during lactation as long as their use is short term, intermittent, low
dose, or occurs after the first week postpartum (162).

The available literature suggests that in order to minimize the risks of
benzodiazepine therapy among nursing infants, it is advised that lactat-
ing women use drugs that have established safety profiles at the lowest
effective dose for the shortest possible duration (171).

As for the use of newer benzodiazepine-like agents (zolpidem and
zaleplon), there are no studies on the use of zolpidem, but one study exam-
ined five lactating women who were administered a therapeutic dose of
zaleplon (10 mg): very small quantities were transferred through breast milk
to the nursing infant, which are unlikely to be clinically important (172).

9. ECT

There are no rigorously controlled studies on the use of ECT in the
treatment of postpartum psychosis. However, it is recommended as an
alternative, especially in refractory or rapidly progressing cases of bipolar
illness or postpartum psychosis (117,173). Women with postpartum psy-
chosis require aggressive treatment and careful supervision in an inpatient
setting owing to the associated high risk of suicide and infanticide (110).
Immediate treatment with a mood stabilizer and antipsychotic agent or
ECT is required for management of postpartum psychosis (5).

10. PSYCHOTHERAPY

There are no published controlled studies on the role of psychotherapy in
the management of bipolar disorder in women during the postpartum period.
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11. TREATMENT GUIDELINES

In treatment planning, it also helps to conceptualize pregnancy and
the postpartum period as two distinct risk periods because the use of
medications may have a specific set of treatment implications, depend-
ing on whether the patient is pregnant, postpartum, or nursing (17).
Additionally, the treatment approach should be guided by severity of
symptoms and the degree of impairment (110).

Pregnant women and their families and acquaintances expect the
postpartum period to be a cheerful time, characterized by the happy
arrival of the newborn. Unfortunately, for women with bipolar disorder
this is not always the case. Because the risk of a psychotic episode or the
recurrence of a depressive or manic episode in the postpartum period is
undisputedly high for women with bipolar illness, prophylaxis with
mood stabilizers should be discussed with all such patients and recom-
mended for maximum protection against relapse. Decisions regarding
restarting medications in the third trimester or soon after delivery can be
made during pregnancy in women who discontinued medication before
or during pregnancy and remained stable off medication (117).

No consensus exists regarding the most suitable time to reintroduce
prophylaxis (117,119). The most prudent plan is to use medication(s) to
which the individual woman has previously responded well and to pre-
pare a plan for rapid augmentation if breakthrough episodes of hypoma-
nia or depression or mixed eipsodes occur during the immediate
postpartum period (115). It is well known that women with bipolar dis-
order who discontinue lithium prior to pregnancy and have remained
well during the pregnancy are at significantly increased risk of relapse,
which may take the form of manic psychosis or a major depressive
episode, within the first month postpartum (174). Although some authors
suggest reinstituting mood stabilizers in the second or third trimester of
pregnancy when the teratogenic risk is lower, many patients may prefer
to defer prophylaxis until immediately after delivery (117). Particularly
vulnerable women may require treatment throughout their pregnancies.

Women who are breast-feeding and are on medications must be made
aware that all psychotropics, including antidepressants as well as mood
stabilizers and benzodiazepines, are secreted in the breast milk at vary-
ing concentrations (116). Although consideration of the mood stabilizer
may be based on the patient’s clinical status and past response, regard-
less of breast-feeding status, it is important to consider the effect to
exposed infants if lactation is a concern (144). Both valproate and car-
bamazepine are considered “compatible with breast-feeding” by the
AAP, although in general the recommendations made by the AAP and
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other sources are based on very limited information, and there are reports
of adverse events, particularly in infants exposed to carbamazepine
(142). During lactation, lithium should be used with caution. The newer
anticonvulsants and atypical antipsychotics have not been studied suf-
ficiently for any definitive recommendations to be made at present. The
most conservative approach is thus to avoid breast-feeding while using
these medications until more information is known (142).

The risks and benefits of breast-feeding, of not taking medications, and
of nursing while taking medications should be discussed with all new
mothers (144). Breast-feeding mothers should be informed about the signs
and symptoms of drug toxicity, and formula supplements should be used
during any periods of infant illness or dehydration. Polypharmacy should
be avoided if possible, and the lowest effective doses should be used (174).

The most important clinical factors that influence treatment planning
during pregnancy are illness history and the reproductive risks of medi-
cations. This includes prior response to various medications, illness
severity, duration of euthymia while taking and not taking medications,
time to relapse after medication discontinuation, and time to recovery
with the reintroduction of pharmacotherapy.

Issues relating to the course of bipolar illness during the pregnancy
and postpartum periods are surrounded by myths and stereotypes, caus-
ing concern to both patients and physicians alike. Therefore, adequate
clinical knowledge about the course of bipolar disorder during the repro-
ductive period is important to ensure that the right treatment decisions
are made and that the patient is informed about periods of increased risk.
Informed choices coupled with close psychiatric follow-up and coordi-
nated care with the obstetrician are the elements of an optimal model for
the management of psychiatric disorders during pregnancy (175).
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6 Schizophrenia During Pregnancy
and the Postpartum Period

Mary V. Seeman

Summary
The aim of this chapter is to outline the reproductive care needs of women

suffering from schizophrenia. After a brief introduction about the illness and
the medications used to treat it, the chapter reviews antenatal needs, course of
illness during pregnancy, risks to mother and fetus when illness goes untreated,
the outcomes of pregnancy for women with schizophrenia, the postpartum
course, later outcomes for offspring, the benefits and risks of antipsychotic
medication during pregnancy and breast-feeding, and the general services that
these women require. Optimal intervention during pregnancy and the postpar-
tum period helps prevent psychiatric disability in the next generation.

Key Words: Schizophrenia; women; pregnancy; breast-feeding; postpartum.

1. INTRODUCTION

Schizophrenia is a complex brain disorder with similar prevalence
across races, social strata, cultures, and environments. Worldwide, 1%
of individuals are affected. It is a disorder of high heritability (1) with
symptoms first emerging in men in late adolescence and somewhat later
in women (2). The symptoms can be debilitating: profound social with-
drawal, mental disorganization, misinterpretation of reality, and
misperceptions such as hallucinatory voices. Symptoms that exceed
normal experience (e.g., seeing things that others cannot see) are called
“positive” symptoms. Diminished experience (e.g., apathy, loss of
motivation) is referred to as a “negative” symptom. Also present in
schizophrenia are cognitive symptoms—difficulty in focusing attention,
difficulty with abstract thinking, memory problems, problems maintain-
ing a meaningful conversation—as well as affective symptoms—
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behavioral symptoms, and interpersonal symptoms (Table 1). Schizo-
phrenia, untreated, interferes with most activities of everyday life.

On neuropsychological testing, patients with schizophrenia show a
pattern of widespread dysfunction. Imaging studies reveal reductions in
the size of many brain structures when compared with age and sex controls
(3). Schizophrenia is considered to be a genetically determined neuro-
developmental disorder made more severe by environmental factors such
as prenatal infections, birth complications, and brain injury. It is very
likely that what we currently call schizophrenia will turn out to be a cluster
of etiologically different illnesses with overlapping symptoms.

Interpersonal difficulties and the tendency toward isolation mean that
individuals with schizophrenia rarely establish committed long-term
relationships with the opposite sex. Women with schizophrenia, how-
ever, function better than men in the social domain; they do have roman-
tic partners and they do become mothers. Currently, in Europe and North
America, approx 60% of women with schizophrenia are mothers (4).

Although pharmacotherapy is only one part of a comprehensive
biopsychosocial treatment plan for each individual patient, it is, never-
theless, an essential part. First-generation antipsychotics had many
asociated side effects, including extrapyramidal symptoms (EPS) and
tardive dyskinesia. In addition, they frequently led to sedation, cognitive
impairment, weight gain, diabetes, hyperprolactinemia (associated with
sexual and fertility problems), cardiac conduction problems, seizures,
postural hypotension, and antimuscarinic effects such as dry mouth,
constipation, and urinary retention (5). Second-generation antipsychotic
agents, the “atypical” drugs, offer potentially broader symptom control
and most clinical guidelines now recommend them as first-line treat-
ments. Claims have been made that they control not only the positive

Table 1
Schizophrenia Symptoms

• Hallucinations
• Delusions
• Motor and thought disorganization
• Social withdrawal, loss of interest and energy
• Mood instability
• Impaired attention (inability to focus/sustain attention)
• Impaired executive function (poor problem solving, reduced ability to

learn from mistakes or feedback, reduced capacity to form new concepts)
• Impaired memory (encoding, consolidation, retrieval, and recognition)
• Impaired language processing
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symptoms but also the negative, cognitive, and affective symptoms. Their
use brings with it fewer side effects such as EPS (see Table 2) and tardive
dyskinesia. However, these newer agents have their own unwanted effects:
insulin and leptin effects lead to obesity and an increased risk of diabetes
(Table 3) (6).

2. ANTENATAL NEEDS OF WOMEN
WITH SCHIZOPHRENIA

Fertility is lower among women with schizophrenia than in the gen-
eral population, but this may change with the widespread use of the
newer antipsychotics that do not raise prolactin levels and, thus, do not
interfere with conception (7). In a recent publication from Finland that
looked at fertility rates of 870,093 individuals born in that country in the
1950s, 1.3% was reported to be patients with schizophrenia. These indi-
viduals would still have been treated with first-generation drugs. The
mean number of offspring among the patients was 0.83 for women and
0.44 for men, compared with 1.83 and 1.65 among women and men in
the general population (8).

Table 3
Atypical Antipsychotic Drugs Used in Schizophrenia

•  Risperidone
•  Olanzapine
•  Quetiapine
•  Ziprasidone
•  Aripiprazole
•  Clozapine

Table 2
Advantages of Second-Generation Over First-Generation Antipsychotic Drugs

• Improved therapeutic effect in some treatment-resistant patients
• Improved therapeutic effect on negative symptoms and neurocognitive

deficits
• Reduced potential to cause acute EPS (akathisia, dystonia, parkinsonism)
• Reduced potential to cause longer-term EPS (e.g., tardive dystonia,

tardive dyskinesia, tardive akathisia)
• For some of the newer drugs, reduced potential to elevate prolactin levels

EPS, extrapyramidal symptoms.
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In preparation for a healthy pregnancy and optimal mothering, women
of childbearing age with a severe, ongoing illness such as schizophrenia
require more than standard psychiatric care. They need support and
training in many important areas often lacking in even the most compre-
hensive rehabilitation programs, such as health promotion, family plan-
ning, relationship issues, safety issues, and preparation for pregnancy
(9,10).

Health promotion includes teaching nutrition and fitness, as well as
provision of smoking- and substance-cessation programs. Self-care can
be poor in schizophrenia. A pregnant mother needs to consume 2000–
2800 calories a day and eat a well-balanced diet that includes vitamins
and minerals. Would-be mothers should be prescribed folic acid supple-
ments prior to getting pregnant. Women with schizophrenia have high
rates of smoking and alcohol use (11), contributing to increased risks for
neonates. Obesity is a major problem in schizophrenia, not only because
of the drugs but also because of a relatively sedentary lifestyle and a lack
of energy (12). Fast food diets, a result of poverty and lack of motivation
and culinary skills, add to the problem. As a consequence, eclampsia and
gestational diabetes are added risks of pregnancy (13).

For family planning to be effective in this population, one must
take into consideration the cognitive impairments inherent in this
illness as well as the vulnerability to uninvited sexual contact and the
relative lack of assertiveness (14). Safety counseling is important
because women with schizophrenia may be living on the street or in
shelters or in unsafe neighborhoods and are consequently easy prey
to sexual assault, injury, the transmission of disease, and unwanted
pregnancy. Relationship counseling is equally important. Many
women report a lack of voice in their relationships and have little
experience in maintaining relationships or in ending relationships
when they prove unsatisfactory.

Preparation for pregnancy classes or support groups for women with
schizophrenia of childbearing age (15) require a focus on the importance
of prenatal care should pregnancy occur, available options when the
pregnancy is unwanted, education about child development, pre-
pregnancy folate supplementation, explanation about the mandate and
authority of child welfare agencies, information about obtaining appro-
priate family housing, and help with budgeting in preparation for the
financial obligations of single parenting.

About half of pregnancies in women with schizophrenia are unplanned
(4,16). This implies that these fetuses may well be exposed to nicotine,
substances of abuse, and potentially high doses of medications during
the first critical trimester of pregnancy.
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3. COURSE OF ILLNESS IN PREGNANCY

Most pregnant women with schizophrenia are single and live in pov-
erty, often in poor housing, often estranged from their immediate and
extended families (16). Severity of illness over the course of pregnancy
varies. It is not known whether changes associated with pregnancy and
lactation significantly alter the course of schizophrenia symptoms. For
women with chronic severe psychiatric illness across diagnoses, there is
a slight but significant reduction in rates of contact with psychiatric
services and admissions during pregnancy compared with periods before
and after childbirth (17). Although many women experience a lessening
of symptoms, some become more delusional, deny the pregnancy, and
may try to harm the fetus (18). About 25% of pregnancies are electively
terminated in this population (4).

4. RISKS OF UNTREATED ILLNESS
TO MOTHER AND FETUS

Becoming a mother is important to most women with schizophrenia
(19), and this may paradoxically lead to an abrupt discontinuation of
medication, motivated by the wish to not harm the fetus. Subsequent
exacerbation of illness may lead to poor self-care and a failure to stay
involved with health care providers and family members.

Women with schizophrenia face the stigma associated with their
diagnosis—their families, their caregivers, and their communities do not
approve of them bearing children. Denial of pregnancy (18) may be a
way for psychotic women to deal with that perception—a self-defeating
strategy that deprives the pregnant woman of much-needed prenatal
care.

5. PREGNANCY OUTCOMES

The available literature points to an increased risk of obstetrical com-
plications in this population (20). A recent study examined nonoptimal
pregnancy outcome in schizophrenia. The study sample was comprised
of 2096 births by 1438 mothers diagnosed with schizophrenia and
1,555,975 births in the general population. Significantly increased
risks for stillbirth, infant death, preterm delivery, low birthweight
(LBW), and small-for-gestational-age were found among the offspring
of women with schizophrenia. Women with an episode of schizophrenia
during pregnancy had a fourfold increased risk of LBW and stillbirth.
Controlling for a high incidence of smoking during pregnancy among
these women (51 vs 24% in the general population) and other maternal
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factors (single motherhood, maternal age, parity, maternal education,
mother’s country of birth, and pregnancy-induced hypertensive diseases)
in a multiple regression model reduced the risk estimates markedly.
However, the risks for adverse pregnancy outcomes were still doubled
for women with an episode of schizophrenia during pregnancy com-
pared with women in the control group even after adjustments were
made (21).

An important outcome for these mothers is the loss of parental cus-
tody at birth (22). Because of the stigma associated with this diagnosis,
women with schizophrenia are frequently prejudged to be incapable of
caring for their infant, and their children are apprehended at birth, expos-
ing these women to lifelong experiences of loss and mourning.

6. COURSE OF ILLNESS POSTPARTUM

Of women with schizophrenia, 16% are hospitalized with a postpar-
tum psychosis within 6 mo of giving birth (4). The mechanism by which
childbirth precipitates a psychosis may be related to the sudden drop of
sex steroids following labor, but studies remain inconclusive. It has been
suggested that dopaminergic transmission is increased by postpartum
estrogen withdrawal (23). This is an argument for raising the dose of
antipsychotic medication after delivery, but the threat of custody loss
can paradoxically make these women stay away from their health care
providers and stop taking their medications, either because they are
afraid they will not hear their infant crying at night or because they think
medication use precludes breast-feeding. Strategies for the prevention
and clinical management of postpartum exacerbations include early iden-
tification of women at risk; close monitoring throughout pregnancy,
support and child-care assistance, prompt recognition of impending psy-
chosis, and aggressive pharmacotherapy (24).

If a woman develops a postpartum psychosis, she will generally
require admission to the hospital, preferably to a mother and baby unit
where she and the baby can be together. On such a unit, all contact
between the mother and baby is supervised; as mother’s mental health
improves, she is encouraged to look after her infant on her own. Pharma-
cological treatment will depend on the clinical picture and on whether or
not the mother is breast-feeding. Electroconvulsive therapy (ECT) can
be used (25) but is usually reserved for medication resistance. The prog-
nosis for the episode is good, but the effect of even a short acute illness
during this critical time may have deleterious effects on the mother–
child bond and may precipitate child apprehension by child protective
services.
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7. LATER OUTCOMES

Children of mothers with schizophrenia are a high-risk group for
developing later psychopathology (26). In the Swedish High-Risk
Project, the offspring of mothers with schizophrenia (n = 28) showed a
significantly increased frequency of Diagnostic and Statistical Manualof
Mental Disorders, 3rd ed., revised, axis I and axis II disorders compared
with offspring of controls (n = 91). In addition, these children were found
to have poor global functioning, high symptom checklist-90 scores, and
a history of mental health care and psychopharmacological medication
use (27). Some of the early psychopathology of these children may
reflect their genetic predisposition to developing schizophrenia (28).
This is important to underscore because child protective services can
attribute the child’s slow development and psychopathology to bad
mothering and can, on this basis, remove the child from the mother. This
is unfair to a mother who is doing her best with a difficult child under
difficult circumstances. It makes more sense to provide the mother with
extra supports.

8. ANTIPSYCHOTIC MEDICATIONS IN PREGNANCY

An increase in body fat during pregnancy means greater storage of
antipsychotic drugs, all of which are lipophilic (29). Some cytochrome
P-450 (CYP) enzymes such as 3A4, which breaks down quetiapine and
clozapine, and 2D6, which metabolizes risperidone, are thought to be
induced by sex hormones during pregnancy (30–33). This would cause
enhanced clearance and lower plasma levels for the parent compound.
But some drugs, risperidone for example,  have active metabolites.There
is some evidence, on the other hand, that CYP1A2, the main metaboliz-
ing enzyme for olanzapine, is downregulated during pregnancy (34).
This would suggest increased plasma levels of this drug during preg-
nancy. Interindividual variations, however, are so great that results of
studies in this area are often contradictory (35,36). To add to the com-
plexity, the maternal placenta produces CYP enzymes, as does the fetal
liver, very early in fetal life (37,38). This is a built-in safety mechanism
to protect the fetal brain from potentially harmful effects of exogenous
toxins, but it may paradoxically increase fetal levels of active drug
metabolites.

Total protein is reduced during pregnancy, thereby decreasing drug
binding and increasing the protein-free drug fraction that enters the
brain. Glomerular filtration rates increase during pregnancy, speeding
up the rate of clearance. Taken together, higher doses of medication are
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generally required in pregnancy than in the nonpregnant state in order to
achieve therapeutic serum levels. On the other hand, progressively
greater levels of estrogen augment dopamine receptor blockade in the
brain so that, for many women with schizophrenia, actual doses needed
in order to keep symptoms at bay during pregnancy may be lower than
were required in the nonpregnant stage (17).

With respect to side effects, in the second trimester of pregnancy there
is a physiological drop in blood pressure, which may add to the ortho-
static hypotension effects of some antipsychotic drugs (clozapine,
quetiapine). Constipation, which is common in pregnancy, may be
worsened by medications with anticholinergic side effects (olanzapine,
clozapine). The sedation induced by some antipsychotics (olanzapine,
quetiapine, clozapine) must also be taken into consideration, especially
after childbirth (39).

9. ANTIPSYCHOTIC EFFECTS
ON PREGNANCY OUTCOMES

No medication regimen can be considered completely safe during
pregnancy. By the same token, the added risk is often minimal and far
smaller than the risk of the mother going untreated. Women with schizo-
phrenia have been found to be at relatively increased risk for poor obstet-
rical outcomes, including preterm delivery, LBW, and neonates who are
small for their gestational age (40). This may, in part, be the effect of
medications but is, to a large extent, attributable to these women’s rela-
tive lack of prenatal care, poor nutrition, alcohol, nicotine, and drug use,
higher body mass index, poverty, and general lack of self-care.

Teratogens affect those structures that are undergoing rapid change at
the time of exposure. For the central nervous system, that means weeks
2–4 of pregnancy. The greater the dose of the teratogen, the greater is the
effect. Teratogens can affect behavior as well as structure, and this may
not be obvious at birth. The long-term effects of potential behavioral
teratogens depend to a large extent on the quality of the postnatal envi-
ronment and on the genetic makeup of the child. Not all fetuses are
equally affected by identical exposure.

The consensus is that use of low-potency phenothiazines (coventional
antipsychotics) during the first trimester increases the risk of congenital
abnormalities by an additional 4 cases per 1000 (odds ratio = 1.21; p = 0.04)
(39). Not enough is known about the safety of the now more commonly
used atypical drugs, but because of substantial weight gain (41), a theo-
retical risk of neural tube defects has been raised (42). Novartis has data
on 200 cases of clozapine in pregnancy (43). This indicates a 6% rate of
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malformations in infants, but the rate is probably artificially elevated
because it represents only those pregnancy outcomes that were sponta-
neously reported to Novartis. The company recommends monitoring
blood glucose and lipids during pregnancy, especially in women who are
obese, glucose intolerant, or who have a family history of diabetes. The
effect on the course of labor is uncertain; there has been one report of
neonatal convulsions 8 d after birth and one report of floppy infant
syndrome. There is the theoretical possibility of idiosyncratic drug-
induced agranulocytosis in the fetus/neonate and not in the mother. There
have been no reports of developmental delays, but the Company recom-
mends low doses during pregnancy because the plasma concentration of
clozapine is higher in the fetus than in the mother, and it also recom-
mends against breast-feeding.

The Lilly Worldwide Pharmacovigilance Safety Database has out-
comes available from 96 prospectively ascertained and 67 retrospec-
tively ascertained olanzapine-exposed pregnancies. Spontaneous
abortion occurred in 13%, stillbirth in 3%, major malformation in 1%,
and prematurity in 2%—all within the range of normal historical control
rates (44). There are other case reports attesting to the safety of olanzapine
(45,46), of risperidone (47), and of quetiapine in pregnancy (48,49). It
is likely that each drug demonstrates somewhat different pharmacoki-
netics during pregnancy and that the risks, such as they are, are different
for each individual drug. The main message is that it is much safer for
the baby when mothers are treated for their problems. Babies need
healthy mothers.

10. BREAST-FEEDING

Postpartum, the doses of antipsychotics generally need to be raised in
order to prevent postpartum exacerbation of illness. Antipsychotic drugs
are lipid soluble but highly protein-bound, so that plasma:milk ratios are
high. The amount of antipsychotics found in breast milk is usually less
than 30% of that found in maternal plasma. Nonetheless, because infants
have little body fat, reduced protein binding, and lower excretion rates,
the effects of drugs absorbed through breast-feeding can affect the
infant’s central nervous system.

Delayed development at 12–18 mo of age has been reported for three
infants exposed to a combination of the first-generation antipsychotics,
haloperidol and chlorpromazine. Because only one of the three infants
had detectable serum levels of the drug, this finding is hard to interpret
(50). One report indicates a low level of olanzapine in infant plasma
(compared with mother) and a level during breast-feeding that was
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undetectable (51). No adverse effects attributable to olanzapine inges-
tion through breast-feeding were noted in three infants exposed both in
utero and through nursing (44). Ilett and colleagues (51) recently studied
the transfer of risperidone and 9-hydroxyrisperidone into breast milk in
three women. Neither risperidone nor its active metabolite was detected
in the plasma of the breast-fed infants and no adverse effects were noted.
The relative infant dose was substantially lower than the arbitrary 10%
of putative therapeutic dose for an infant of similar size—the accepted
standard for threshold of concern (52). To be safe, breast-feeding moth-
ers are advised to take their daily antipsychotic medication in divided
doses right after breast-feeding at least until the infant matures (6 wk)
(53–55). It is recommended that all breast-fed infants of mothers with
schizophrenia be closely monitored by a pediatrician. Depending on
circumstance, a possible strategy is to alternate breast- and bottle-feeding
in order to minimize infant exposure for the first months of life (mother’s
milk is expressed and discarded to ensure continuing lactation).

11. SERVICES REQUIRED FOR WOMEN WITH
SCHIZOPHRENIA DURING CHILDBEARING YEARS

There is a need for integrated services that can provide antenatal,
pregnancy, and postpartum comprehensive care to women with schizo-
phrenia. When the child is born, these women can benefit from home
visitors who focus on enhancing the mother’s responsiveness to infant
cues (although home visitors are not always welcome) (56). Parent
coaching teaches mothers how to play with their infants and helps them
to respond in a soothing way to an infant in distress. Such interventions
enhance a mother’s feeling of effectiveness and demonstrate good infant
outcomes (57). A multisystemic approach works well with high-risk
families (58). This approach uses a variety of treatments, including fam-
ily therapy, parent coaching, supportive therapy for the mother, social
skills training, and case management and advocacy. The first stage of
intervention includes an assessment of the risk, protective factors, and
identified needs of the family in order to choose the most suitable inter-
ventions. Ongoing monitoring and assessment is necessary to determine
whether any adjustments to the standard intervention are necessary for
a particular mother–infant dyad. Linkages with mother’s mental health
providers and other community services are essential.

To help improve services for parents with psychotic disorders, a sur-
vey was conducted in three Australian treatment agencies. Of the 342
individuals who participated in the study, 124 were parents. Forty-eight
parents in the study had children under the age of 16, and 20 of these
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parents (42%) had children living with them. Most parents in this study
relied on relatives or friends for assistance with child care. Barriers to
child-care services identified by the parents were inability to pay, lack
of local services, and fear of losing custody (59). Some important char-
acteristics of needed services were identified as (a) a family-centered
service in an easily accessible location that includes multiple supports,
such as daycare, bus/cab fares, and case managers for parents and chil-
dren and (b) a well-advertised single point of entry to mental health
services that include psychoeducation, parent workshops and support
groups, and shared care programs (liaison with family doctors, obstetri-
cians, pediatricians). Therapeutic daycare programs for the infants are
ideal to ensure proper nutrition, sensitive interactions, and safety.

12. CONCLUSION

Women with schizophrenia are a group for whom family education,
pregnancy, and parenting services have not traditionally been regarded
as necessary. As these women become integrated into community living,
it is important to anticipate pregnancy and to provide the necessary
education, support, and services to ensure successful parenting. In this
way, the children of these disadvantaged mothers will not themselves
become disadvantaged. Prevention of psychiatric disability is difficult
because much of the toll is a result of inherited factors and chance occur-
rence. The most profitable area for prevention is early on, during the
pregnancy of mentally ill mothers. The children born to these mothers
are at high genetic risk and at high parenting risk. Knowledgeable inter-
vention at the time of pregnancy is the most effective strategy available
in the prevention of second-generation psychiatric disorder.
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Summary
Knowledge of substance use disorders is essential for health care providers

treating pregnant women. Early intervention is vital to improve the health and
welfare of both the mother and child. This chapter provides an overview of the
consequences and treatments of maternal substance use disorders during preg-
nancy and breast-feeding. Effective techniques for assessment and interven-
tion are reviewed, as well as psychosocial problems that often accompany
maternal substance abuse. Information about various illicit drugs is presented
along with strategies for managing withdrawal symptoms. This chapter also
outlines potential short- and long-term effects on the child from drug exposure
during pregnancy and breast-feeding. Reporting and legal issues are addressed
for cases of drug- and/or alcohol-dependent women who present late in preg-
nancy or who do not respond to available treatments before delivery.

Key Words: Women; substance abuse; pregnancy; breast-feeding.

1. INTRODUCTION

Pregnancy provides an important opportunity for health care provid-
ers to intervene with substance-using women. For some women, the
thought of giving birth provides a powerful motivation to stop using
substances or to seek addiction treatment. Intervention early in preg-
nancy optimizes the chance of a successful outcome.

Substance abuse ranges from occasional use to end-stage dependency.
A woman may inadvertently engage in substance use before realizing
she is pregnant. Women who are able to stop using once they are aware
of their pregnancy may only need information about the possible fetal
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effects of drugs and alcohol. Treating more advanced addictive disease
requires multidisciplinary intervention and care. Key components
include assessment, comprehensive obstetrical care, accessible sub-
stance abuse treatment, and ideally a continuum of follow-up treatment
that supports women in their recovery and assists them with parenting
issues. Substance-dependent pregnant women are best treated in special-
ized residential treatment facilities, when available.

The first part of this chapter provides information on the screening,
assessment, and establishment of rapport with pregnant substance-using
patients. The second part reviews information about the epidemiology of
drug and alcohol use in pregnancy, patterns of use, and the consequences
of maternal, fetal, and neonatal exposure to drugs and alcohol. In addi-
tion, legal aspects that arise in the treatment of the pregnant substance-
dependent woman are addressed. The effects of cigarette smoking are
beyond the scope of this chapter. However, cigarette smoking has been
shown to produce adverse perinatal effects that confound studies of the
maternal effects of drugs and alcohol.

The establishment of a therapeutic relationship with a pregnant sub-
stance user can be challenging for several reasons. Patients with severe
addictive diseases often leave health care providers with a sense of frus-
tration and hopelessness. Furthermore, pregnant addicts use drugs and
alcohol at times with seemingly no regard for the fetus. It is important
for clinicians to keep in mind that most pregnant women want to stop
using drugs and alcohol, but many are unable to do so without the help
of treatment. Addicted pregnant women experience guilt and shame
because of their substance use, but, paradoxically, they sometimes con-
tinue to use substances to escape feelings of worthlessness and failure.
The stigma and potential legal consequences of drug and alcohol use
present an additional obstacle for women considering treatment. Finally,
it is important to remember that many pregnant women with substance
use disorders have been affected by a history of poor parenting and may
be repeating maladaptive coping patterns.

2. ASSESSMENT AND SCREENING FOR SUBSTANCE
ABUSE DURING PREGNANCY

Substance abuse assessment should be a routine part of prenatal care
and is often best addressed while discussing other behavioral issues such
as nutrition and exercise (1). It is important to inquire about the use of
prescription and nonprescription drugs, as well as caffeine, tobacco, and
alcohol. Noting the dosage, frequency, duration of use, and route of
administration is an essential part of the history of illicit drug and alcohol
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use. A clinical assessment using addiction-screening instruments should
be done with every pregnant patient, not just those in whom substance
use is suspected. If possible, the health care provider who will have an
ongoing relationship with the patient should perform the screening.
Screening should continue throughout the pregnancy and may reveal
more information on subsequent visits, as the patient’s trust may increase
with time. Obtaining a good substance use history is frequently depen-
dent on the quality of the relationship the clinician is able to establish
with the patient (1). Inquiring about patterns of alcohol and drug use and
providing education is an important part of routine care, even if the
patient denies use (2). It is critical to inquire about the substance use
history of the woman’s partner and to include the partner in the education
process.

Brief interview-based screening methods are effective for obtaining
patients’ self-reports of substance use. However, a national survey of
856 primary care physicians and psychiatrists found that 32% did not
routinely inquire about alcohol and drug consumption (3). Reasons cited
included the perceived lack of brief, well-validated screening tools for
illicit drugs and alcohol and the lack of evidence of screening benefits.
Many physicians are concerned that patients do not want to be asked
about their drug use, or will not offer such information, despite reports
that patients willingly disclose sensitive information to physicians (3).

In fact, brief screening tools do exist. Examples of brief screening
tools include the Five Ps questionnaire (4) and the Addiction Severity
Index Pregnancy Status questionnaire(22 questions), which can be
ordered from the National Clearinghouse for Alcohol and Drug Informa-
tion (NCADI) (5). The Five Ps questionnaire can be completed without
considerable time expenditure:

1. Do you consider either of your parents to be an alcoholic or addict?
2. Does your partner have a problem with tobacco, alcohol, or other drugs?

(Adding “his temper” to this list can help screen for domestic violence.)
3. What is your prior smoking history?
4. How much alcohol, drugs, or tobacco have you used in your past?
5. How much alcohol, tobacco, or other drugs have you used during this

pregnancy?

Question 5 can be reframed by asking, “In the month before you knew you
were pregnant, how much alcohol, tobacco, or other drugs did you use?”
Physicians found more success when they did this. A response of “yes” to
questions 3, 4, or 5 should be followed with further assessment (4).

In addition to the clinical assessment, the following factors help iden-
tify patients at risk for substance abuse or dependence. These should
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alert the clinician to request further information. Although most of the
following are not exclusive to substance abuse, they are likely to be
present in serious psychiatric disorders, including addiction (6):

• History of previous or current substance use by pregnant woman and/or
significant other

• Physical evidence (e.g., track marks, dilated pupils, poor weight gain,
strange behavior)

• Noncompliance with prenatal care
• Symptoms of drug or alcohol withdrawal in the mother
• History of hepatitis B or C, HIV infection, or sexually transmitted disease
• Previous or current history of placental abruption or unexplained vagi-

nal bleeding
• Previous child with fetal alcohol syndrome (FAS) or fetal alcohol

effects (FAE)
• Preterm labor
• Intrauterine growth retardation (IUGR)
• History of significant mental illness
• Homelessness
• Domestic violence
• Child protective services involvement

In addition to clinical signs and symptoms, lab tests, such as drug-of-
abuse screens, are helpful in making an objective diagnosis of addiction.
However, such tests cannot distinguish between dependent and occa-
sional users. Patients who dispute the results of an initial drug-of-abuse
screen should be given the opportunity to have a test repeated as soon as
possible. The sensitivity for detecting substance use depends on when
the drug was last used. Marijuana can be detected in urine even after
14–30 d in daily users, but detection of cocaine, opiates, amphetamines,
and barbiturates is possible only 2–4 d after use. Clinicians should be
aware that drug users who wish to avoid drug detection may employ
various techniques, including diluting or adulterating the sample, diuretic
use, or the use of other substances to interfere with drug testing. A more
detailed review of information about drug assessment during pregnancy
is available on the Columbia University website (7).

3. EPIDEMIOLOGY OF SUBSTANCE ABUSE
AND PREGNANCY

In 2002, the National Survey on Drug Use and Health (NSDUH)
reported that pregnant women aged 15–25 yr were more likely to use
illicit drugs and/or alcohol than pregnant women aged 26–44 (8). For
example, the rate of past-month binge alcohol use among the younger
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group was 5% as compared with 2% in the older group. Drug use also
varied by ethnic group, with approx 6% of black women, 4% of white
women, and 2% of Hispanic women reporting using illicit drugs in the past
month. The data were drawn from self-report surveys, which provide only
a limited view of the extent of drug and alcohol use in pregnancy.

Treatment programs provide an additional source of epidemiologi-
cal data. In the 2002 Drug and Alcohol Services Information System
report, 4% of the 363,000 women of childbearing age (15–44 yr) who
entered treatment were known to be pregnant at the time of admission
(9). Compared with their nonpregnant counterparts, pregnant women
15–44 yr of age were more likely to report cocaine/crack (22 vs 17%),
amphetamines/methamphetamines (21 vs 13%), and marijuana (17 vs
13%) as their primary substance of abuse and less likely to report
alcohol (18 vs 31%) (9).

Although maternal substance abuse crosses all socioeconomic groups,
many pregnant addicts encounter multiple socioenvironmental risk fac-
tors. Unstable home environments, exposure to violence, and the pres-
ence of co-occurring psychiatric disorders are not uncommon. Major
risk factors for substance abuse in women include a history of childhood
sexual or physical abuse, and/or a spouse or partner who abuses sub-
stances (10,11). Another important risk factor is domestic violence;
victims of violence are significantly more likely to abuse substances
during pregnancy (12,13).

4. MATERNAL ALCOHOL USE

4.1 Epidemiology of Fetal Alcohol Exposure
The 2001–2002 National Epidemiologic Survey on Alcohol and

Related Conditions showed that the number of American adults who
abuse alcohol increased from 13.8 million (7.41%) in 1991–1992 to 17.6
million (8.46%) in 2001–2002 (National Institute on Alcohol Abuse and
Alcoholism) (14). The accessibility of alcohol and its status as a legal
substance is cause for concern because women who are unaware of their
pregnancy may continue drinking. According to a cross-sectional study
of 13,417 women, 45% reported consuming alcohol during the 3 mo
before finding out they were pregnant, whereas 5% reported consuming
six or more drinks per week (15). Risk factors for frequent drinking
during the periconceptional period included being one or more of the
following: unmarried, a smoker, white non-Hispanic, 25 yr of age or
older, or college-educated (15). A role of health care providers is to
educate women of childbearing age to consider the effects of drinking in
cases of unknown pregnancy.
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Efforts to decrease the level of alcohol consumption among pregnant
women have included media campaigns and beverage warning labels. In
the United States, Congress passed the Alcoholic Beverage Warning
Label Act in 1988, requiring that warning labels be attached to all con-
tainers of alcoholic beverages. Several studies with select populations
have determined that the media attention given to the hazardous effects
of alcohol consumption on the fetus during pregnancy appear to have
had a beneficial impact in both increasing awareness about the dangers
and decreasing alcohol consumption during pregnancy (16,17).

Despite the beverage warning labels, prenatal exposure to alcohol
far exceeds exposure to illicit drugs. By one recent estimate, women
give birth to more than 2.6 million infants exposed to alcohol each year
(18). Disorders associated with prenatal alcohol exposure include FAS,
FAE, alcohol-related birth defects (ARBDs), and alcohol-related
neurodevelopmental disorder. FAS is the most severe condition that
affects the fetus when a woman drinks during pregnancy. It is a life-
long, physically and mentally disabling condition. FAS is the most
common cause of preventable mental retardation and birth defects
(19,20). FAS affects between 1.3 and 2.2 children per 1000 live births
annually in North America (18). Researchers estimate that cases of
alcohol-related birth defects (ARBDs) exceed those of FAS by a ratio
of 2:1 to 3:1 (21).

4.2. FAS/FAE
The pattern of teratogenic malformations first observed by Jones et al.

in 1973, linking “maternal alcoholism and aberrant morphogeneses in
the offspring,” was termed “fetal alcohol syndrome” (20). The Fetal
Alcohol Study Group of the Research Society on Alcoholism suggested
that the diagnosis be made when there are visible markers in each of three
categories (22):

1. IUGR
2. Central nervous system (CNS) abnormality (neurological and intellec-

tual impairments: retardation or intellectual delay)
3. At least two of the following craniofacial dysmorphologies:

 a. microcephaly
 b. micro-ophthalmia and/or short palpebral fissures
 c. poorly developed philtrum, thin upper lip, or flattening of the max-

illary area

Other abnormalities associated with FAS include organ deformities
such as heart defects, heart murmurs, genital malformations, and kidney
and urinary defects. Skeletal deformities include deformed ribs and ster-
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num, curved spine, and hip dislocations. Bent, fused, webbed, or missing
fingers or toes have also been described.

High blood alcohol levels are believed to increase the risk for FAS.
Alcohol can have detrimental effects on the fetus throughout gestation,
but the greatest risks occur in the first trimester during the embryonic
stage. Alcohol passes through the placenta to the fetus when a woman
drinks. Even intermittent binge drinking can be dangerous to the fetus.
Factors believed to be associated with the development of FAS include
the following (23):

1. Frequency and quantity of maternal alcohol consumption during
pregnancy

2. Timing of alcohol intake during gestation
3. Stage of development of the fetus at the time of its exposure to alcohol
4. Nutritional status of the mother and her intake of other drugs
5. Genetic background of the mother
6. Mother’s overall state of health

FAS includes somatic and behavioral manifestations. Malformations
of the head and face are the most common (20,23,24). In one study, the
craniofacial characteristics found in children of heavy drinkers included
bulged forehead, deep nasal bridge, upturned nose, indistinct cupid bow,
thin upper lip, and retrognathia or recessed jaw (25). Behavioral effects
commonly seen in FAS neonates include hyperactivity, hyperrespon-
siveness, hyperacusis, hypotonia, and tremulousness (26).

The effects of alcohol on a fetus fall on a continuum, and there is no
precise distinction between FAS and FAE. Fetal alcohol effects describe
a less severe pattern of damage that primarily affects behavior (27). The
incidence rate of FAE is difficult to determine because the symptoms are
not as specific as FAS. However, FAE is believed to occur more fre-
quently than FAS (21).

4.3. Effects of Prenatal Exposure to Alcohol Throughout Life
The effects of FAS/FAE continue throughout the child’s lifespan.

Adolescents and adults diagnosed with FAS have lower than average
intellectual functioning and are significantly more likely to need supple-
mental help in school (28). Arithmetic deficits appear to be one of the
most characteristic academic disabilities of FAS (28).

 Attention deficits, problems with judgment and comprehension, and
conduct disorders are common characteristics of persons with FAS/
FAE. People with FAS/FAE often have problems with memory func-
tioning, making it difficult to fulfill obligations at school or work (29).
Most children diagnosed with fetal alcohol-related problems are not
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identified at birth. They are identified when they reach school age and
are referred to a counselor as a result of a learning disability or an attention
deficit disorder. If clinicians can identify alcohol-related effects early,
interventions can minimize their potential impact (30).

4.4. Treatment for Alcohol Withdrawal Symptoms
Alcohol-dependent women who suddenly cease drinking may expe-

rience withdrawal symptoms that could be threatening to the mother,
particularly if she has a history of withdrawal delirium or seizures. An
additional concern is that alcohol withdrawal may also cause fetal dis-
tress. If a woman is experiencing alcohol withdrawal symptoms, inpa-
tient detoxification is recommended. Most programs treat alcohol
withdrawal in pregnant women with benzodiazepines. Benzodiazepines
were previously thought to increase birth defects; however, recent stud-
ies have not supported this claim. Pooled data from cohort studies show
no association between brief fetal exposure to benzodiazepines and the
risk of major malformations or oral cleft (31,32). However, benzodiaz-
epines can cause neonatal hypotonia, hypothermia, and mild neonatal
respiratory distress when taken in late pregnancy or around the time of
delivery (33).

4.5. Alcohol and Breast-Feeding
The effects on young children of exposure to moderate amounts of

alcohol (about one standard drink or less a day ) through breast milk are
not clear. One study reported adverse effects on infants’ sleep and gross
motor development (35), whereas another study did not identify motor
deficits in exposed toddlers (36). Nevertheless, women with substance
and alcohol use disorders should be advised not to consume alcohol if
nursing. An additional negative effect of maternal alcohol consumption
is that it may slightly reduce milk production.

The concentration in breast milk parallels the mother’s blood alcohol
level (34). A lactating woman who drinks can limit her infant’s exposure
to alcohol by refraining from nursing for several hours after drinking so
the body can eliminate the alcohol (36).

5. MATERNAL MARIJUANA USE

Most clinicians are familiar with marijuana, a leafy plant, also known
by the following names: cannabis, pot, dope, weed, chronic, bud, ganja,
and hashish. Marijuana may be either smoked or ingested. A “blunt” is
the name for marijuana packed in cigar paper. A relatively new route of
administration is the use of the cannabis “vaporizer,” which is designed
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to let users inhale active cannabinoids by heating marijuana to a tem-
perature just below the point of combustion where smoke is produced
(37). Vaporizer users may mistakenly believe that, because little or none
of the carcinogenic tars and noxious gases found in marijuana smoke are
emitted, it is therefore safe for use during pregnancy. Although the use
of vaporizers may decrease some of the pulmonary toxicity, there is no
evidence that their use is safe during pregnancy.

In recent years, the concentration of the major psychopharmaco-
logically active component of cannabis, tetrahydrocannabinol (THC),
has increased, as have reports of adverse effects. The increase in THC is
a result of plant selection and cultivation changes (38). Short-term ad-
verse effects of marijuana use include memory and learning problems,
distorted perception, and difficulty with problem solving. Psychiatric
symptoms associated with marijuana use include anxiety, depression,
paranoia, and psychosis (39,40).

5.1. Epidemiology of Marijuana Use
Marijuana is the most frequently used illicit drug in the United States.

Of the 6.8 million persons who are classified with either dependence or
abuse of illicit drugs, 4.2 million are dependent on or abusing marijuana.
This represents 1.8% of the total population 12 yr or older and 61.4% of
all those classified with illicit drug dependence or abuse (8). There is a
strong association between the use of licit and illicit drugs among preg-
nant women. A 1992 survey conducted by the National Institute of Drug
Abuse examined licit and illicit drug use in 2613 pregnant women and
found that among women who drank alcohol and smoked cigarettes,
20.4% also used marijuana. Conversely, of those women who said they
had not used cigarettes or alcohol, only 0.2% smoked marijuana (42).

5.2. Fetal Effects of Marijuana
Endogenous cannabinoids appear to be involved in the regulation of

human fertility and pregnancy. The first brain-derived endogenous can-
nabinoid identified was an arachidonylethanolamide, which was given
the name anandamide. Cannabinoid receptors have been found in high
abundance in the brain, the immune system, and the human uterine
smooth muscle during pregnancy. Anandamide may have a role in the
uterine tubes in delaying embryo development until the uterus is ready
to receive the implanting blastocyst (43). Anandamide is believed to also
have a role in sustaining the embryo once it has been implanted (43).
Future studies of the cannabinoid system will most likely reveal details
of its importance in reproduction and shed light on the effects of exog-
enous prenatal cannabinoid exposure.



162 Miotto et al.

Marijuana use during pregnancy can significantly affect the size of
the neonate at birth. In the Avon Longitudinal Study of Pregnancy and
Childhood, 12,000 pregnant women at 18–20 wk of gestation completed
a questionnaire regarding their use of cannabis before and during preg-
nancy (44). Although prenatal marijuana use was unrelated to the risk of
perinatal death or the need for special neonatal care, babies of women
who used marijuana at least once a week throughout pregnancy were
216 g lighter than those of nonusers. Furthermore, these infants had
significantly shorter birth lengths and smaller head circumferences (44).
To date, studies with long-term follow-up have not found evidence of
growth deficits or somatic teratogenicity as a result of prenatal mari-
juana exposure (45–48).  There are conflicting data suggesting that pre-
natal marijuana exposure is associated with adverse behavioral or
cognitive effects beginning in the neonatal period. One small Jamaican
study compared 20 neonates prenatally exposed to marijuana to 20 unex-
posed infants and found that the marijuana-exposed group displayed
altered responses to visual stimuli, increased tremulousness, and a high-
pitched cry (49). However, another Jamaican study did not identify
deficits or altered behaviors in prenatally exposed neonates at 3 d or 1 mo
(50). The Maternal Health Practices and Child Development Project, a
longitudinal study of 580 children and their mothers, reported that pre-
natal exposure to marijuana negatively affected sleep and measures of
intellectual development and behavior at older ages (51). It is important
to keep in mind, however, that multiple environmental factors influence
children’s development, including the quality of caregiver–child inter-
actions. The impact of prenatal drug exposure on child development is
therefore difficult to establish definitively.

5.3. Marijuana and Breast-Feeding
Little is known about the effects of postnatal marijuana exposure on

the developing infant. When a nursing mother uses marijuana, THC is
passed to the baby through her breast milk (52). THC in the mother’s
milk appears in higher concentrations than in her blood (52). A study
involving 136 breast-fed infants reported that introducing the neonate to
marijuana via the mother’s milk was associated with a decrease in infant
motor development at 1 yr of age (52).

6. MATERNAL COCAINE USE

Cocaine is produced from the leaves of the coca plant. It may be taken
intranasally or by injection, or it can be smoked. Cocaine’s half-life is
approx 1 h, and the drug’s euphoria lasts 20– 30 min (53). Common street
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names include coke, snow, flake, blow, and crack. Crack refers to a
smokeable form of cocaine made by processing cocaine hydrochloride
with sodium bicarbonate and water, which is then heated to free the
cocaine alkaloid (base) from the salt. This process allows the drug to
burn efficiently. Smoking crack provides a rapid onset of effects com-
parable to intravenous administration. Cocaine is rapidly metabolized
by pseudocholinesterases to benzoylecgonine, which is detected in a
urine drug-of-abuse screen for cocaine. Cocaine usually makes the user
feel euphoric and energetic. The rewarding effects of cocaine are medi-
ated through the dopaminergic system. The adrenergic effects of cocaine
are associated with an increase in heart rate and pulse. Common signs of
use include rapid speech, fidgeting, and clenching of the jaw. Intranasal
users may present with nasal ulcers or complaints of a frequent bloody
nose. Intravenous users who share needles are at risk for hepatitis and
HIV. Sexually transmitted diseases are common in women who engage
in prostitution to support their drug habit. The physical effects of cocaine
include dry mouth, sweating, loss of appetite, and insomnia. Frequent or
heavy use can lead to psychotic symptoms, including agitation, delu-
sions, bizarre behavior, and paranoia. These effects subside as the drug
is eliminated from the body. Other major health risks include palpita-
tions, heart attacks, respiratory failure, strokes, and seizures (54).

6.1. Epidemiology of Cocaine Use
In 2002, the NSDUH estimated that 1.5 million Americans were

dependent on or abusing cocaine, a decline from 5.7 million users in
1985 (8). However, the rate of cocaine use among pregnant women in
urban areas continues to be high (55). In 2002, the Treatment Episode
Data Set recorded more than 400,000 admissions of women 15–44 yr old
to substance abuse treatment facilities and found that cocaine was the
primary substance of abuse for 17% of admissions among pregnant
women (9).

6.2. Fetal Effects of Cocaine
It is difficult to isolate the fetal effects of cocaine from other con-

founding factors associated with pregnant substance use such as malnu-
trition, poor prenatal care, and multiple substance use. Furthermore, the
dose and pattern of administration of cocaine varies among users. Some
studies rely on maternal self-reported drug use or urine drug-of-abuse
screens. Despite the limitations of these studies of maternal drug use,
news media popularized the idea of “crack babies” born during the
cocaine epidemic of the 1980s. These stories suggested that the babies
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were “born addicted” and would suffer lifelong problems. Unfortunately,
such negative labels affected the way people perceived these infants and
thereby shaped their expectations of the children’s future. Some of the
negative outcomes observed in children of cocaine users resulted from
the poor quality of care provided during infancy, rather than from the
direct effects of cocaine in utero.

Nonetheless, cocaine diffuses across the placenta and affects the blood
supply to the fetus. Cocaine increases maternal and fetal blood pressure.
Maternal hypertension may affect blood flow to the placenta, which can
decrease oxygen to the fetus. Adverse fetal outcomes may result from
cycles of relative ischemia, rebound vasodilation, and hyperperfusion
that may develop from vasoconstrictive effects within the placenta (55).
Vasoconstriction is presumed to cause disruption of placental adherence
to the uterine wall and thereby increases the risk of placental abruption.
A meta-analysis of 33 epidemiological studies found that the risks of
placental abruption and premature rupture of membranes were signifi-
cantly associated with cocaine use (56). In this analysis, the rates of
major malformations, low birthweight (LBW), and prematurity among
children of mothers who used cocaine prenatally were not higher than
among children exposed prenatally to other drugs of abuse. However,
the cocaine-exposed children were at significantly higher risk for major
malformations than children of drug-free women (56). Furthermore, in
a prospective dose–response study, cocaine-exposed infants were at
greater risk for IUGR and small head circumference (57). Another study
found that the duration of cocaine exposure during pregnancy correlated
with a decrease in birthweight (58).

Most studies have not identified a specific neonatal abstinence syn-
drome (NAS) associated with prenatal cocaine exposure. Hypertonicity
and tremors in the neonatal period are more likely a manifestation of fetal
cocaine exposure than signs of withdrawal. Neonates prenatally exposed
to cocaine exhibit more irritability, insomnia, and crying than unexposed
infants (59). For the mothers, the signs and symptoms of cocaine with-
drawal can include depression, insomnia or hypersomnia, increased
appetite, and psychomotor agitation or retardation. There are no well-
controlled studies using drugs to medically treat pregnant, cocaine-using
women in withdrawal. In general, the pharmacological treatment for
cocaine withdrawal is to treat significant symptoms such as agitation or
insomnia. Inpatient treatment is ideal because of the high risk of relapse
during early abstinence. Medical monitoring during withdrawal is ide-
ally followed by a referral to ongoing drug treatment and relapse-
prevention services.
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Beyond the neonatal period, the effects of prenatal cocaine exposure
are difficult to determine. Some studies report that infants exposed to
prenatal cocaine use have exhibited depressed motor and interactive
abilities as well as poor attentiveness as infants and toddlers. Many of
these behaviors appear to diminish over time and can be treated with
behavioral interventions (60). A longitudinal study could not demon-
strate a direct effect of prenatal cocaine exposure on preschool develop-
ment (61).

6.3. Cocaine and Breast-Feeding
Women using cocaine should be advised not to breast-feed because

of the risk of passive intoxication of the infant, and ideally these infants
should be cared for outside of the home until the mother is able to obtain
treatment. Seizures can result from infant cocaine intoxication. How-
ever, maternal cocaine use is generally not reported, so that cocaine
intoxication is usually unsuspected when an infant is brought in for a
medical evaluation of a seizure. Another danger is if the mother smokes
crack cocaine, neonates and infants in the area are at risk of intoxication
because of passive inhalation  (59).

7. MATERNAL METHAMPHETAMINE USE

Methamphetamine is a derivative of amphetamine. It can be ingested,
snorted, smoked, or used intravenously. Because its duration of action
lasts 6–8 h, users tend to use it once or twice a day (62). Common street
names include speed, meth, tweek, chalk, ice, crystal, and glass. Meth-
amphetamine is a potent stimulant, and its effects include increased
confidence, wakefulness, and physical activity, as well as euphoria and
decreased appetite. Other signs of use include pupil dilation, constant
talking, tooth grinding, sweating, and irritability. Chronic, long-term
use can cause insomnia, increased blood pressure, paranoia, psychosis,
aggression, and mood lability. The toxic effects of methamphetamine
include seizures, heart attacks, and strokes (63). Health care providers
should be aware that methamphetamine-dependent individuals report a
high incidence of domestic and interpersonal violence, which may impact
the welfare of the mother and the child (64).

7.1. Epidemiology of Methamphetamine
The ease with which methamphetamine can be manufactured is a

major factor contributing to its increased use across the country. The
highest rates of usage occur among men and women between the ages of
18 and 23. According to the 2000 National Household Survey on Drug
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Abuse, an estimated 8.8 million people (4% of the population) have tried
methamphetamine at some time in their lives (65). The recent rise in
methamphetamine use across the nation has, of course, led to an increase
in the number of pregnant women using methamphetamine. Unplanned
pregnancy is a significant concern for this population. A study of female
methamphetamine users found high levels of sexual risk behavior,
including multiple partners, anonymous sex partners, and high rates of
unprotected sex (66). Women of childbearing age may be attracted to
methamphetamine because of its appetite-suppressing effects.

7.2. Fetal Effects of Methamphetamine
There is a paucity of research on the fetal effects of maternal metham-

phetamine use. The available information associates prenatal metham-
phetamine use with an increased incidence of placental hemorrhages and
premature deliveries. Methamphetamine-exposed infants are at greater
risk for IUGR (67) and decreased head circumference (68).  Similar to
cocaine, withdrawal from methamphetamine is not medically dangerous
to the mother or the fetus. Nonetheless, nonspecific neonatal withdrawal
symptoms requiring pharmacological interventions have been identified
in a very small number of neonates (67). Withdrawal symptoms in non-
pregnant methamphetamine users include moderate levels of depres-
sion, anhedonia, irritability, sleep disturbance, and poor concentration,
which resolve quickly for most individuals (69).

Unusual behaviors, such as abnormal reflexes and excessive irritabil-
ity, have been identified in methamphetamine-exposed neonates (68). It
is unclear if prenatal methamphetamine exposure is neurotoxic to the
developing brain and to what extent a good psychosocial environment
after birth can compensate for methamphetamine-associated deficits. A
pilot study of 13 methamphetamine-exposed children indicated lower
scores on measures of visual motor integration, attention, verbal memory,
and long-term spatial memory and smaller subcortical volumes on mag-
netic resonance imaging (70). As with cocaine, methamphetamine
dependence in pregnant women is best managed in an inpatient treat-
ment setting with follow-up substance abuse treatment.

7.3. Methamphetamine and Breast-Feeding
Methamphetamine passes into breast milk and may affect a nursing

baby. One study of the therapeutic use of amphetamines found that the
concentration of amphetamine was higher in breast milk than in mater-
nal blood and small amounts of amphetamine were detected in the
infant’s urine sample (71). Further studies are needed to assess the effects
of postnatal exposure to methamphetamine.
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8. MATERNAL OPIOID USE

Heroin is processed from morphine, a naturally occurring opiate
extracted from poppy plants. It is sold illegally, often tied in the ends of
small balloons. Common street names for heroin include smack, dope,
“H,” China white, black tar, and junk. Heroin can be smoked, sniffed, or
injected intravenously or intramuscularly. After an injection, the user
experiences euphoria, relaxation, warmth, and an absence of anxiety.
Because the duration of action is 4–6 h (72), users tend to use it two to
three times a day. The signs of heroin use include drowsiness, itching,
pinpoint pupils, loss of appetite, slowed breathing, and constipation.
Death in chronic intravenous heroin users is often the result of overdose.
Heroin users are also at risk for developing collapsed veins, endocardi-
tis, abscesses, cellulitis, HIV, AIDS, and hepatitis (73).

The hallmarks of opiate dependence are tolerance and withdrawal
upon cessation. Some women use heroin in combination with prescrip-
tion opioid medications to avoid symptoms of withdrawal. Other women
use only prescription opioids. Assessment for pain disorders can give the
health care professional additional information about potential substance
abuse. Sources of prescription opiates include family members or friends,
diverted sources purchased on the street, or “doctor shopping” to obtain
the drug. Withdrawal symptoms from prescription opiates are the same
as those from heroin. The onset and duration of the symptoms vary with
the half-life of the drug. The addicted woman experiences medically
distressing signs and symptoms such as severe anxiety, vomiting, chills,
sweating, stomach cramps, body aches, runny nose, increased respira-
tion rate, depression, and irritability (73).

8.1. Epidemiology of Opioid Use
In 2002, the Drug Enforcement Administration reported that approx

1.2% of the population in the United States reported heroin use at least
once in their lifetime. Heroin is among the four most frequently mentioned
drugs reported in drug-related death cases in 2002 (74). There is limited
information available on maternal prescription opioid use, although pre-
scription opiate use is increasing across the United States (75).

8.2. Fetal Effects of Opioid Use
Maternal heroin use can cause significant perinatal complications.

These can be compounded by the presence of bloodborne infections,
which are not uncommon in intravenous users. Heroin-associated com-
plications in pregnancy include toxemia, IUGR, miscarriage, premature
rupture of membranes, infections, breech presentation, and preterm
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labor. Adverse outcomes reported in the neonates include LBW, prema-
turity, neonatal abstinence syndrome, stillbirth, and sudden infant death
syndrome (6).

8.3. Methadone Treatment
Methadone maintenance has been the primary treatment for opioid

dependence in pregnancy for the past 30 yr, and evidence exists that
treatment with methadone, combined with comprehensive prenatal care,
can significantly reduce the incidence of obstetric and fetal complica-
tions and neonatal morbidity and mortality.

The Center for Substance Abuse and Treatment TIP 2 guidelines
indicate that methadone maintenance provides many advantages for
pregnant opioid-dependent women (76). Methadone prevents the onset
of opioid withdrawal for 24 h, reduces drug craving, and blocks the
euphoric effects when additional opioids are taken. Methadone mainte-
nance therapy also prevents erratic maternal opioid levels and protects
the fetus from repeated episodes of withdrawal that may cause signs of
fetal distress. Studies of methadone-maintained pregnant women show
an improvement in maternal nutrition and neonatal weights. Methadone
maintenance decreases the woman’s risk of HIV infection, hepatitis, and
sexually transmitted diseases and reduces behaviors often associated
with drug-seeking such as prostitution. In combination with psychoso-
cial treatment, it improves the woman’s ability to participate in prenatal
care, prepare for the birth of the infant, and provide a stable home (6).
Methadone is a synthetic opioid that cannot be prescribed by a physician
for the treatment of opioid addiction, but rather is dispensed from li-
censed clinics that are generally located in urban areas (77).

As pregnancy progresses, some methadone-maintained women
require elevations of the dose to maintain the same plasma level. Higher
doses of methadone in the third trimester have been associated with
improved fetal growth and longer duration of gestation; therefore, more
liberal methadone dosing in pregnancy may improve initial and long-
term neonatal outcome. Of opiate-exposed infants, 60–90% develop
NAS. Generally, methadone-exposed infants are reported to have a
higher incidence of abstinence and more prolonged duration of absti-
nence than those whose mothers used heroin. However, maternal dosage
does not appear to correlate with neonatal withdrawal, and maternal
benefits of effective methadone dosing are not offset by neonatal harm
(78). Therefore, it is not necessary to lower the methadone doses during
pregnancy. Doing so may promote illicit drug use and increase the risk
to the fetus (79).
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NAS is characterized by CNS, gastrointestinal, and respiratory dys-
function. If pharmacological treatment is indicated, neonatal abstinence
syndrome is treated with tapering doses of diluted opium or morphine
solutions. Signs and symptoms of NAS include muscle spasms, irritabil-
ity, high-pitched crying, diarrhea, disturbed sleep and feeding, vomit-
ing, hiccups, stuffy nose, sneezing, and breathing problems. The duration
of these symptoms is typically 1–2 wk. NAS associated with methadone
typically lasts longer than heroin-associated NAS. NAS can be treated
safely in the hospital after birth (78).

8.4. Methadone and Breast-Feeding
Mothers who are treated with methadone and are abstinent from sub-

stance use should not be discouraged from breast-feeding. Negligible
amounts of methadone appear to be transmitted in breast milk (80), and
recent guidelines have maintained that, regardless of the mother’s dose,
nursing is unlikely to adversely affect the infant. The amount of metha-
done transmitted to an infant from breast milk is not enough to prevent
NAS. Breast-feeding fosters maternal attachment and is valuable for
both the mother and infant. However, mothers may become discouraged
as they try to nurse an infant undergoing NAS because the infant’s symp-
toms may interfere with nursing. These problems can be addressed by a
lactation consultant working with the substance abuse and medical treat-
ment staff (80).

8.5. Buprenorphine Treatment
In 2002, the US Food and Drug Administration approved the use of

buprenorphine as an alternative to methadone for opioid addiction treat-
ment. Buprenorphine is a partial μ-opioid agonist with a good safety
profile. As indicated, methadone is only available from licensed clinics
and this limits the availability of treatment. Buprenorphine has a greater
geographical reach because primary care physicians can prescribe it
from their offices (81). The safety of buprenorphine in pregnancy has not
been established towing to the lack of adequately controlled prospective
studies. However, recent studies of pregnant women have shown posi-
tive results. Overall, buprenorphine treatment during pregnancy has had
effects comparable to methadone but, notably, has been associated with
lower incidences of NAS (82–84). In one study, infants of mothers treated
with buprenorphine required no pharmacological treatment for NAS
(83). Buprenorphine treatment may provide a promising alternative to
improve maternal and infant outcomes. At present there are no clinical
data on the safety of buprenorphine during breast-feeding, so its use is
not recommended in nursing mothers (85).
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8.6. Behavioral Effects of Heroin Use on the Child
Little is known about lifetime cognitive and behavioral effects on

children of women using heroin during pregnancy. The studies that iden-
tify deficits cannot rule out the contribution of psychosocial factors such
as impaired parenting. Some authors have reported that prenatal heroin
exposure is associated with adjustment problems and psycholinguistic
and other deficits through 6 yr of age (86). To date, research into long-
term effects of heroin has been inconclusive, suggesting that if there are
long-term effects, they may be subtle or may take years to appear. Pre-
natal drug exposure may lead to sensitization, resulting in a greater
vulnerability to substance use disorders in later life. Isolating the neuro-
biological vulnerabilities from the genetic and environmental risk fac-
tors is a challenge for research in this area.

9. LEGAL ISSUES SURROUNDING PREGNANT
SUBSTANCE-ABUSING WOMEN

It is important for health care providers caring for pregnant substance-
dependent women to know about the regulations and laws regarding
child welfare. These change periodically and vary considerably from
state to state in their scope and approach to maternal substance use. An
excellent review of this subject indicates that longstanding decisions of
the Supreme Court have prohibited criminalizing of an illness, and no
state except South Carolina has adopted specific legislation criminalizing
pregnant women who abuse substances (86). However, many states have
modified their civil child protection laws by mandating reports to child
welfare authorities or defining child neglect to encompass cases in which
a newborn is physically dependent, tests positive for, or has been harmed
by substances of abuse. In some states, a positive toxicology screen for
alcohol or drugs of abuse at the time of delivery is automatic grounds for
removal of the child from the home (87).

Twenty-five states have adopted a less punitive approach, with the
goal of encouraging, not deterring, prenatal health care. In these states,
cases of maternal drug or alcohol use are referred to the hospital social
worker, who evaluates and determines whether it is safe for the child to
be taken home (88,89). If the mother’s drug use provides an unsafe home
environment for her child, the social worker will file a suspected child
abuse report. Following the report, an assessment is made whether to
remove the child from the home. Identifying and reporting newborns
exposed to maternal substance abuse can lead to positive changes in the
care of the infant and successful rehabilitation opportunities for the
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mothers (90). Ideally, a mother will be referred to a residential treatment
facility that provides care for the mother and her child. However, such
resources are not often available.

The best outcome for a mother with an addictive disorder is to have
integrated substance treatment and psychosocial services, for example,
when child protective services is involved. The National Center on Sub-
stance Abuse and Child Welfare (NCSACW) was formed to implement
collaboration among substance abuse, child welfare, and family judicial
systems (91). NCSACW recognizes the detrimental effects of criminal-
izing substance-using women and is providing education, assistance, and
resources to destigmatize addiction and implement treatment. The impact
of maternal substance use on the foster care system is enormous. Studies
by the Child Welfare League of America found that, in most states, child
maltreatment and neglect as a result of parental substance abuse was one
of the most common reasons for foster care placement (92). Research
shows that 80% of children in foster care are at risk for an array of physical
and developmental problems because of prenatal exposure to maternal
substance abuse (93). As during the cocaine epidemic in the 1980s, there
is now an increasing rate of foster care placements resulting from the
increase in methamphetamine addiction. For many mothers whose infants
are placed in foster care, the goal of reunification becomes a powerful
motivation to participate in substance abuse treatment.

10. CONCLUSION

Health care providers play a pivotal role in identifying substance
abuse during pregnancy by recognizing the signs and symptoms and
administering routine assessments and drug-of-abuse screening. Sub-
stance abuse in pregnant women is a condition that requires immediate
medical attention. Prenatal exposure to legal and illicit substances has
been shown to have negative effects on the developing fetus, as well as
on the growing child. The stigma associated with substance use in preg-
nancy and the threat of criminalization deter many women from seeking
prenatal care and substance abuse treatment and from revealing their
substance use history to physicians. Establishing rapport with substance-
using pregnant women is vital for intervention.

Despite limited data on the extent of substance abuse in pregnant
women, available information indicates that use spans all socioeconomic
and racial backgrounds. Reports indicate that Caucasian women are
more likely to consume alcohol, whereas minority women are more
frequently reported to use illicit drugs during pregnancy. Women who
smoke are more likely to use licit and illicit substances during pregnancy.
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In addition, pregnant substance-using women often have a history of
multiple psychosocial disadvantages.

Clinical data on the effects of maternal alcohol consumption on the
fetus are the most widely researched and understood compared to other
substances of abuse. In utero exposure to alcohol is associated with a
range of disorders from physical malformation to cognitive deficits.
Prevention efforts begin with health care providers advising women to
take appropriate measures to avoid unintentional pregnancy if they are
consuming alcohol.

 The teratogenic effects of maternal use of illicit drugs are not as clear
as the effects of alcohol. However, several studies suggest that, among
other risks, an adverse outcome associated with marijuana and heroin is
LBW, whereas stimulant use has been associated with placental
abruption and hemorrhage. The effects of maternal drug use are difficult
to assess because of confounding psychosocial factors that obscure the
understanding of causal relationships. Deficits associated with maternal
drug use can be compounded in unstable environments and ameliorated
in nurturing ones.

Ideally, pregnant women withdrawing from drugs and alcohol can be
treated in an in-patient or residential facility because of the high risk of
relapse in early abstinence. Severe symptoms of withdrawal from alco-
hol warrant treatment with benzodiazepines. Opiate-dependent patients
should be referred to methadone treatment programs, whereas stimulant
withdrawal generally does not require pharmacological treatment. The
distressing symptoms of withdrawal provide a window of opportunity to
engage the patient in substance abuse treatment. Matching the severity
of the problem with the appropriate level of care is necessary to help
women begin the process of abstinence and recovery. It is important to
maintain a list of local resources and provide women with options. Stud-
ies have shown that people who are given choices are more successful
in treatment. Treatment resources include maternity support services,
county substance abuse services, hospital treatment programs, residen-
tial treatment programs, outpatient treatment programs, mental health
clinics, and 12-step and other self-help programs

Addiction is a treatable but chronic relapsing illness. Pregnancy may
provide an important window of opportunity to engage women in sub-
stance abuse treatment. In some cases, a woman may be in denial about
her illness, and the severity of her addiction may endanger the child. For
the best interest of the child and mother, child protective services
involvement may be necessary. The loss of a child to foster care and the
goal of reunification may motivate a woman to seek treatment. In recent
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years substance abuse research has focused on women and gender dif-
ferences in drug and alcohol use. An understanding of gender differ-
ences may help to prevent initiation of substance use and better
understand the antecedents and consequences of drug and alcohol use in
women. Studies are also needed to better understand the impact of drug
use on pregnancy and maternal functioning, as well as the effects on the
newborn and the behavioral, cognitive, and social development of chil-
dren prenatally exposed to drugs and alcohol.
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Summary
Eating disorders are most often diagnosed during the childbearing years.

Pregnancy and postpartum issues for women with eating disorders are dis-
cussed with regard to symptoms, complications, course of pregnancy, deliv-
ery, breast-feeding, and postpartum depression (PPD). Research findings
indicate that women with eating disorders during pregnancy may be at risk for
a variety of pregnancy and obstetric complications. Moreover, there appears to
be an association between eating-disorder symptoms and low birthweight as
well as premature delivery. PPD is higher in women with eating disorders, and
feeding issues have been documented. Assessment and treatment guidelines
are presented to assist health care providers in caring for pregnant patients
with eating disorders.

Key Words: Pregnancy; eating disorders; complications; maternal weight
gain; low birthweight; premature delivery; breast-feeding; postpartum depression.

1. INTRODUCTION

Eating disorders primarily affect women in the childbearing years. As
such, many women with past or current eating disorders will experience
pregnancy. Clinicians and researchers have explored the interactions
between pregnancy and eating disorders in both office practice settings
and empirical studies. This chapter summarizes the empirical literature
and offers research-informed assessment and treatment strategies for
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addressing the clinical needs of pregnant women with a past or current
eating disorder.

2. EATING DISORDERS: DEFINITIONS

Two eating disorders are recognized by the American Psychiatric
Association in the Diagnostic and Statistical Manual of Mental Disor-
ders (1). Anorexia nervosa (AN) is characterized by (a) refusal to main-
tain a normal body weight and weight that is 85% or lower than expected
for age and height; (b) intense fear of gaining weight or becoming fat,
even when underweight; (c) disturbance in the way in which one’s body
weight or shape is experienced, extreme influence of body weight or
shape on self-evaluation, or denial of the seriousness of the current low
body weight; and (d) loss of menses for 3 mo or never getting menses.
AN has two subtypes—restricting type and binge-eating/purging type—
defined by the absence or presence of binge eating and compensatory
purging behaviors, such as vomiting or laxative use. Bulimia nervosa
(BN) is defined by (a) recurrent episodes of binge eating twice weekly
for 3 mo with loss of control, (b) recurrent inappropriate compensatory
behavior (e.g., vomiting, excessively exercising) in order to prevent
weight gain, and (c) self-evaluation that is influenced too much by body
shape and weight. BN also occurs in one of two subtypes: the purging
subtype is characterized by the use of vomiting, laxatives, or diuretics to
compensate for binge eating; the nonpurging subtype refers to the use of
excessive exercise or fasting to deal with caloric intake.

Because the symptom picture of each of these disorders involves
behaviors and attitudes related to food and weight, it is not surprising that
pregnancy, with increased caloric needs and body weight, might be prob-
lematic for women diagnosed with eating disorders. Eating disorders are
associated with nutritional, metabolic, endocrine, and psychological
changes that have the potential to have negative effects on fetal devel-
opment (2). Early case histories supported this contention (3), with
reports of miscarriage, fetal abnormalities, and low birthweights (LBW;
4,5). In the past decade, a number of larger scale studies have confirmed
the findings of these earlier case reports.

Although a relatively small literature exists detailing the effects of
eating disorders on pregnancy, the available evidence suggests that there
are potentially detrimental consequences for both mother and fetus when
a pregnant woman has an eating disorder. The goals of this chapter are
to (a) highlight relevant literature on the potential interactions between
pregnancy and eating disorders, (b) alert professionals to warning signs
of an eating disorder and offer suggestions for accurate and straightfor-
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ward assessment strategies, (c) provide treatment guidelines for health
care professionals working with a pregnant woman with an eating dis-
order, and (d) address important issues in the postpartum.

3. IMPACT OF PREGNANCY ON
EATING-DISORDER SYMPTOMS

Several studies have examined the effect of pregnancy on eating-
disorder symptoms. In one of the few prospective studies to examine the
impact and outcome of pregnancy, Blais et al. (6) interviewed 54 eating-
disordered women before, during, and after pregnancy. Although preg-
nancy outcome was not related to any clinical variables, the live birth rate
was 10% lower than the expected population rate. Eating-disorder symp-
toms were found to decrease from 3 mo prepregnancy to conception and
from prepregnancy to 3 mo postpartum for both anorexic and bulimic
patients (6). However, for women diagnosed with AN, symptom levels
returned to prepregnancy levels within 6 mo following delivery. For
women with a previous history of BN who were not symptomatic at concep-
tion, there was no return of bulimic symptoms through 9 mo postpartum.
Morgan and colleagues (7) reported similar findings in a study of 94 women
diagnosed with BN who, overall, improved throughout pregnancy. After
delivery, however, 57% had worse symptoms than prior to conception,
although 34% were symptom-free. Relapse to bulimic symptoms was pre-
dicted by the severity and duration of BN, a history of gestational diabetes,
and a pregnancy that was unplanned. These two studies, as well as several
others (8–10), appear to suggest that improvement in symptoms may be
limited to the pregnancy period and perhaps for a brief time postpartum, but
that a significant portion of women return to eating-disorder symptoms after
giving birth. It should be noted that some women remain symptomatic
throughout the 9 mo of pregnancy as well. Unfortunately, there is no way to
predict whether symptoms will remit or continue during pregnancy. In light
of this, several authors (6,7,13) have suggested that women with eating
disorders consider gaining symptom control before becoming pregnant in
order to increase the likelihood of a positive pregnancy.

4. IMPACT OF EATING DISORDERS ON
PREGNANCY COURSE AND OUTCOME

The empirical literature summarizing the effects of anorexic and
bulimic symptoms during pregnancy is somewhat limited because many
published studies are primarily retrospective and have been conducted
with relatively small sample sizes. The most often cited complications
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of pregnancy in anorexic and bulimic women include inadequate or
excessive weight gain, miscarriage, and hyperemesis (11,12). There have
also been case reports of vaginal bleeding, hypertension, and postepisi-
otomy suture damage in pregnant women with eating disorders (13). The
most frequently described obstetric and delivery complications include
premature delivery, LBW, and low Apgar scores (14). Reports detailing
prenatal mortality, fetal abnormalities, stillbirth, breech delivery, and cleft
palate have also been recorded in women with eating disorders (15,16).

Several well-documented obstetric and fetal complications are of par-
ticular concern, including miscarriage, hyperemesis, premature delivery,
LBW, and delivery by cesarean section. The information available on each
is now briefly reviewed.

The rate of miscarriage has been found to be higher in women with eating
disorders than in normal healthy control women (12,17). Abraham (17)
reported that 10 of 43 patients had suffered at least one miscarriage, com-
pared with 15% in the community sample. In a controlled study, Bulik and
colleagues (12) reported that significantly more women with AN had mis-
carriages (38%) than in the age-matched control group (16%). However, in
a study of 82 pregnancies in eating-disordered women, 11 (13%) ended in
miscarriage, a proportion close to the national average (6). The reasons for
this apparent discrepancy across studies are not known; however, most
authors suggest that compromised health status and/or nutritional deficits
may account for miscarriages when they occur. The general conclusion in
the literature is that women with eating disorders may be at greater risk than
non-eating-disordered women for a pregnancy to end in miscarriage.

Hyperemesis gravidarum (HG) has been found to be more common
in women with eating disorders than in control women. Abraham (17)
reported that although the community prevalence of HG is 1 in 1000
pregnant women, nearly 10% of 25 actively bulimic women had expe-
rienced this symptom during their pregnancy. This finding was consis-
tent with Stewart (18), who reported that HG occurred more frequently
in eating-disordered women (relative to controls) who had ovulation
induced in response to infertility. It is possible that the greater frequency
of HG in women with BN may be related to fear of weight gain and may
provide “permission” for bulimic symptoms. Because women with BN
regularly use self-induced vomiting as a means of weight control and
caloric compensation, the pregnant bulimic woman may see HG as an
acceptable way to manage weight during pregnancy. In a sense, HG
might allow her to continue her symptomatic behavior by hiding it under
the pretense of a medical consequence of pregnancy.

The well-documented and important relationship between pregnancy
weight gain and birthweight (19) poses a challenge in pregnant eating-
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disordered patients. It has been reported that such patients gain less
weight, have smaller babies than healthy women, and may have a higher
risk of premature delivery (11,12,17). In the largest prospective study to
date (20), women with a history of hospitalization for an eating disorder
prior to pregnancy (n = 302) were twice as likely to have LBW infants
relative to controls (n = 900). Furthermore, women with eating disorders
were 70% more likely to have a premature delivery and 80% more likely
to have a small-for-gestational-age baby than control mothers. The authors
speculate that weight-controlling behaviors (e.g., dieting, vomiting) and
compromised maternal blood flow of nutrients to the fetus may have
contributed to impaired fetal growth. Moreover, undernourishment and/
or the use of laxatives and appetite suppressants may also have nega-
tively affected birthweight, size, and timing of delivery.

It should be noted that even women with problematic eating behaviors
(short of clinical eating disorders) appear to be at some risk. In a study with
an innovative design, Conti et al. (21) investigated the association between
pregnancy outcome and eating behaviors in 88 women who delivered
LBW babies. The group was divided into 34 mothers who delivered small-
for-gestational-age infants at term and 54 mothers who delivered prema-
ture infants (<37 wk). Women who delivered small babies at term reported
more disturbed eating behaviors before and during pregnancy as well as
postdelivery. In this study, the unique predictors of having a small-for-
gestational-age infant included low prepregnancy weight, smoking, low
maternal weekly weight gain, and an elevated score on a self-report
bulimia screening questionnaire. Factors that predicted a premature birth
were lower occupational status, vomiting during pregnancy, and lower
dietary restraint. The authors concluded that growth retardation in the
small-for-gestational-age infant could be partly determined by maternal
eating behaviors and patterns of disturbed eating before and during
pregnancy.

Two studies suggest that delivery by cesarean section may occur more
frequently in women with eating disorders than in controls. Bulik et al.
(12) reported a rate of 16% in anorexic women (compared with 3% in
controls), whereas Franko and colleagues (22) found a rate of 24% in
both anorexic and bulimic women. It is possible that women with eating
disorders are viewed as higher risk by the obstetrician, which may
increase the possibility of cesarean section. Alternatively, the symptom-
atic behaviors of anorexic and bulimic women may lead to complica-
tions in labor and delivery, which may result in a nonvaginal delivery.
The available data do not provide information that clarifies why cesar-
ean sections appear to be more common in this population, but a high
frequency of cesarean section was found in two relatively large samples
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(66 and 54 women) of eating-disordered women, suggests that they are
at risk for nonvaginal deliveries.

It is of note, however, that one prospective study of 54 pregnancies in
women with eating disorders (22) reported relatively positive results. Spe-
cifically, the majority of eating-disordered women in this sample had
average-length pregnancies that resulted in normal-birthweight babies with
good Apgar scores (22). Although 8% of the sample reported birth defects,
by and large there were minimal obstetric or fetal complications. However,
as noted earlier, the rate of birth by cesarean section (24%) was higher than
expected. Moreover, a number of clinically significant differences was
found between women who were symptomatic at the time of pregnancy
compared with those who were not. Symptomatic women reported more
obstetric and fetal complications, a higher rate of complicated deliveries,
and more postpartum depression (PPD) than the nonsymptomatic group.

Taken together, the studies published to date indicate that both a
history of an eating disorder as well as current symptomatology pose
substantial risks to pregnancy course and outcome. As such, it is impor-
tant for health providers to become aware of the risks and potential
consequences as well as assessment and treatment strategies for preg-
nant women with eating disorders.

5. DETECTION AND ASSESSMENT
OF EATING DISORDERS

There is evidence that women with AN or BN are reluctant to reveal
their symptoms and behaviors to health care professionals. In fact, eating
disorders are frequently undisclosed to clinicians and may be undetected
in clinical settings up to 50% of the time (23,24). An early study by
Martin and Wollitzer (25) conducted in a family practice clinic found
that 21% of female patients had a confirmed history of purging, and of
these 58% had never told anyone about their purging and only 2% had
discussed it with a family physician. Available data suggest that sub-
optimal recognition may be attributed to a variety of factors, including
a lack of patient disclosure of symptoms (26), a low index of clinical
suspicion for these disorders (23), and the clinical stereotyping of eating
disorders as primarily affecting non-Hispanic, white girls and women
(27). Only two studies have examined disclosure patterns in reproduc-
tive health settings. In a small case study, women were found to be
reluctant to volunteer their eating disorder history information during
their pregnancies (28), and in a series of 66 consecutive women present-
ing for infertility, 17% were diagnosed with an eating disorder, none of
whom disclosed the eating disorder to the health care providers (24).
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 These studies suggest that it is unlikely that a woman with either a
current or past eating disorder will disclose this information spontane-
ously to a health care provider. As such, it is incumbent on providers to
be familiar with warning signs and assessment strategies for eating dis-
orders in order to diagnose accurately and quickly, particularly when a
woman is suspected to be or planning to become pregnant.

Because every patient does not require a full assessment for an eating
disorder, three warning signs have been proposed for detecting the need
for further assessment of an eating disorder in a pregnant woman (29).
They are (a) positive history of an eating disorder, (b) lack of weight gain
in two consecutive visits in the second trimester, and (c) HG. These
warning signs have been discussed (13), with an additional suggestion
that a woman who reports the use of any weight-loss medication (e.g.,
diet pills) should be further assessed for an eating disorder.

Brinch and colleagues (11) reported that simply having a history of an
eating disorder can pose significant risk for pregnancy outcome, based on
findings that although 36 of the 50 mothers in their study had recovered from
AN prior to conception, the data still indicated significantly elevated rates
of both infant mortality and LBW for this group. Inadequate weight gain,
particularly in the second trimester, is a clear indication that something is
amiss and should be investigated thoroughly from both the medical and
psychological perspectives. Finally, several authors have suggested that the
presence of an eating disorder should be considered whenever hyperemesis
is present, and there are data that support this relationship (30).

If an eating disorder is suspected, careful and thorough questioning is
indicated to determine the type and severity of symptoms. If confirmed,
it is essential that the patient be referred to a mental health and nutrition
professional experienced in working with eating disorders or, at the very
least, that the patient’s clinician obtain a consultation from an expert.
The focus here is on how to assess patients whom a provider suspects
may have an eating disorder.

6. ASSESSING THE SUSPECTED PRESENCE
OF AN EATING DISORDER

Because there are no reliable laboratory indicators for the signs of
eating disorders, detection depends on careful questioning and vigilance
on the part of the provider. High levels of shame and secrecy are common
in eating disorders, making it important that questions are asked in an
open-ended and nonjudgmental manner in order to maximize the chance
of honest responses. Particular questions may be more likely to yield
disclosure. For example, Freund et al. (31), in a primary care setting, found
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that the two questions “Do you ever eat in secret?” and “Are you satisfied
with your eating patterns?” had high sensitivity and specificity in identi-
fying patients with BN. It has recently been suggested that questions asked
sensitively at the time of weight taking, such as “How are you feeling about
the weight you’ve gained so far?,” might encourage additional discussion
about eating issues (13). Questions that specifically inquire about weight
history, satisfaction with weight and body image, dieting history, and
lowest and highest postadolescent weight may provide an entrée into dis-
cussion about past or present disordered eating behaviors.

In addition, a number of screening tools are available that assess
eating-disorder symptomatology. The most reliable and valid instru-
ments include the Questionnaire for Eating Disorder Diagnoses (Q-EDD)
(32) and the Eating Disorder Examination questionnaire (33). Both are
relatively short and provide diagnoses of AN and BN. Studies have
found that both have good discriminant validity, internal consistency,
and concurrent validity (for a review of the reliability and validity stud-
ies for these tools, see refs. 32 and 34).

The Q-EDD (32) is a reliable and valid measure used to determine
eating-disorder status. The Q-EDD is a 50-item self-report question-
naire, which takes 5–10 min to complete. Psychometric data support the
use of the Q-EDD to differentiate between (a) eating-disordered and
non-eating-disordered individuals, (b) eating-disordered, at-risk, and
asymptomatic individuals, and (c) between anorexic and bulimic indi-
viduals. The Eating Disorder Examination questionnaire (33) includes
four subscales (restraint, shape concern, weight concern, and eating
concern), as well as frequency ratings of the key behaviors comprising
the diagnostic criteria such as binge eating, vomiting, laxative abuse, and
excessive exercise. Each of the four subscales consists of very specific
questions assessing behaviors and beliefs that are associated with eating
disorders, but are not required for diagnosis. Because the items are so
specific, they are often a good “backdoor” assessment strategy when a
patient is denying the more overt symptoms (29).

The use of either of these brief questionnaires may be helpful in con-
firming a suspected diagnosis or providing a venue by which a patient can
“tell” a health care provider about a past or current eating disorder. Careful
follow-up discussion should be carried out with compassion and concern
if the questionnaire responses indicate eating-disorder pathology.

7. TREATMENT GUIDELINES

Treatment for eating disorders is most effective with a multi-
disciplinary team approach that includes medical, mental health, and
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nutrition professionals (35). When an eating-disordered patient is preg-
nant, the importance of communication among the obstetrician, mental
health professionals, and dietitian cannot be overemphasized, and the
patient’s agreement with this collaboration must be sought. The mental
health clinician coordinates the treatment team and makes appropriate
additional referrals. The most important role of the obstetrician is to
support the patient and to encourage her to remain in treatment with the
team. Several authors (8,15) have reported positive results with an ac-
tively bulimic patient who was treated by a multidisciplinary team
throughout her pregnancy.

Although the medical staff will not be the provider of psychological
treatment for the eating-disordered patient, it may be useful for physi-
cians, nurses, and midwives to have the following general treatment
guidelines in mind to increase the likelihood of positive pregnancy out-
come. Obstetrical staff should be aware of the tactics that may be used
by patients with eating disorders to undermine treatment. Because such
patients generally have significant fears about weight gain, at each visit
the identified eating-disorder patient should be weighed in a hospital
gown or scant clothing, as it is known that anorexic patients may try to
conceal their true weight by adding articles of clothing or heavy objects
in their pockets. It is appropriate to ask the patient whether or not she
wants to know her weight. A patient with an eating disorder may prefer
not to know her weight, a request that should be respected unless the
patient is not gaining adequately. If this is the case, she should be told in
a concerned and noncritical manner about the need for weight gain,
without the use of scare tactics. An explanation of the size, anatomical
development, and gestational age of the fetus can provide information to
the patient that may help her to eat “for the baby,” with less focus on her
own increasing weight. Information provided by the dietician concern-
ing the importance of healthy nutrition for fetal growth and good preg-
nancy outcome is recommended.

Ongoing communication among members of the patient’s treatment
team is essential in the overall care of the pregnant patient with an eating
disorder. In some cases, patients with eating disorders may try to “split”
the treatment team, by misrepresenting what others have said or
by telling important information to one, but not all team members. If the
team communicates on a regular basis, this potential problem can most
often be avoided. It is also common that patients with eating disorders
can express very positive feelings toward one of their health care provid-
ers and disparage the rest of the team, often in an attempt to undermine
the treatment. Agreement among team members on important issues



188 Franko

such as how much weight the patient needs to gain each month (or each
week in the last month of pregnancy) will help the patient to achieve her
goals. Clear explanations as to the potential consequences of inadequate
weight gain should be communicated to the patient in an atmosphere of
care and concern. Patients may need to be seen more frequently than
non-eating-disordered patients by the treatment team or may need to be
hospitalized in order to ensure appropriate weight gain. Eating disorders
can represent a chronic condition that require ongoing psychological,
nutritional, and, in some cases, pharmacological treatment (35).

8. COURSE OF PREGNANCY FOR
WOMEN WITH EATING DISORDERS

There are no studies investigating the course of pregnancy in women
with eating disorders. Based on clinical accounts (28), several issues
appear to be relevant with regard to the course of pregnancy in a woman
with an eating disorder. These include issues specific to the three trimes-
ters and center around weight gain, eating-disorder symptom change
throughout and beyond pregnancy, and preparation for parenthood. The
goals of the clinician (whether mental health or medical) are to help and
support the patient to eat adequately throughout pregnancy; decrease or
eliminate anorexic or bulimic behaviors; and explore feelings about
pregnancy, childbirth, and parenting in a caring and empathic way. These
issues surface in various ways over the course of pregnancy.

8.1. First Trimester
The first trimester is quite difficult for a number of reasons. Weight

gain often begins to occur before the patient has made her pregnancy
known to others; she is likely to experience anxiety that her weight gain
will be attributed by others to being out of control and getting fat.
Consider that many women with eating disorders have spent a substan-
tial part of their adolescent and young adult lives trying to control their
weight and now, early on in pregnancy, weight is increasing at a sub-
stantial rate. In addition, controlling one’s appetite is often a primary
goal for women with eating disorders (36), and in pregnancy it is nor-
mative and essential for a woman’s appetite to be greater than usual.
Furthermore, there is a substantial increase in fatigue during the first
3 mo of pregnancy. For the eating-disordered woman who often ignores
or denies her own needs, this increase in hunger and fatigue can be
terrifying and lead to feelings of being out of control. These negative
affective states can trigger eating-disorder behavior such as restrictive
dieting or binge eating. Both mental health and obstetric providers can
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help the patient by encouraging her to talk about these feelings rather
than acting on them.

Two related issues figure prominently during the first 3 mo, although
they are likely to be of concern throughout the pregnancy as well. The
first is a fear of harming the baby as a result of eating-disorder behaviors,
and the second is the experience of loss of control. The patient’s fears
must be explored as completely as possible, and this is best done in
psychotherapy. Therapy is often the only place that a patient feels free
to talk about the fears related to her symptoms vis-à-vis her pregnancy.
The patient may be afraid that the baby is not being properly nourished
and thus may not grow adequately. The patient may also worry that
behaviors such as purging may actually be harming the baby in some
way, particularly in light of medical complications that she herself may
have experienced or feared over the years.

Loss of control is a major theme that is likely to be a focus from
conception all the way through the early parenting years. Routines,
schedules, rituals, and diets are typical for patients with eating disorders
and are undertaken in an effort to fight an inner sense of chaos. They
often serve as an attempt to gain control over appetites, needs, and life
circumstances, particularly during times when the patient feels she is not
in control. It is normative to experience pregnancy as a time when one’s
body is out of control, growing enormously in a relatively short period
of time. The woman loses the ability to control the shape and size of her
body, particularly her breasts and abdomen. Issues related to intimacy,
sexuality, and closeness, particularly in the context of a larger body, can
be extremely anxiety provoking for a woman with an eating disorder
(37). These changes in body shape and size, as well as a more “sexual”
body, can be terrifying for the anorexic or bulimic patient who has often
struggled much of her life to keep her body thin and fit and for whom
sexuality may be highly conflictual.

8.2. Second Trimester
The second trimester is one of relative calm, and women generally

report this as the easiest 3 mo of the pregnancy. If the eating-disordered
patient continues in psychotherapy, which is recommended, this period
can serve as a time to examine a number of psychological issues that may
emerge when the pregnant patient is feeling more energetic and capable
of doing some exploratory work in therapy.

Looking back on one’s own experience of being parented in anticipa-
tion of becoming a parent is a common theme. The patient may grapple
with feelings of anger, sadness, and disappointment over the parenting
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she received as a child, which may have been experienced as inadequate
or conflict-ridden. In this context, the patient with an eating disorder may
struggle to determine how not to replicate that experience with her own
child. This can be a time of tremendous growth and learning and offers
a psychotherapist and other providers the opportunity for modeling and
teaching of appropriate and warm parenting behaviors.

Becoming a parent may stimulate issues of separation, autonomy, and
maintaining appropriate boundaries. Helping the patient to learn to sepa-
rate her own needs from the needs of first the fetus and then the child is
an important issue to explore during this time. Meeting both her own and
her child’s needs has implications in terms of the physical and the psy-
chological well being of mother and child.

Issues related to identity are often prominent for the eating-disordered
patient and may emerge during this period of pregnancy. It is during this
trimester that the pregnancy often becomes very real for the patient, with
the first movement of the fetus and beginning to “show” the pregnancy.
During this period, the mother-to-be often begins to see herself in this
parental context. As such, questions about new roles and responsibilities
surface as the woman begins to think about taking on the care of another.
For the patient whose identity may have been defined by outward ap-
pearance, external achievements, and pleasing others, the shift to caring
for someone else may present challenges that can be talked through with
professionals.

8.3. Third Trimester
The third trimester can be a very trying time for the pregnant patient.

She has gained weight and may be anticipating how to lose it quickly
after delivery. The last month of pregnancy often involves a substantial
increase in appetite at a time when the patient is likely already feeling
overwhelmed with her pregnancy weight gain. She may experience the
increased appetite as further evidence of loss of control and may resort
to using purgatives or restricting her intake as a means to compensate,
at a time when healthy nutrition is so vital.

Body image issues, although present throughout pregnancy, tend to
be especially problematic during this time. The eating-disordered patient
is generally not able to accurately estimate her body size, even when she
is thin or of normal weight. Her perception of her pregnant body is likely
to be even more distorted. In seeing herself as bigger than she really is,
her tendency may be to revert to minimizing her intake to keep herself
from getting larger. The patient’s increased weight in pregnancy may
bring back memories of her pubescent weight gain, which may have
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been when her eating disorder started. Feelings of self-loathing, fears of
spiraling out of control, and memories of being teased may all be brought
up as painful reminders of an earlier time. The patient’s response may be
to gain control in the only way she has learned how, by restricting or
compensating for whatever food she takes into her body.

9. HELPFUL STRATEGIES

Together with exploring or supporting these issues with the patient,
there are several more pragmatic strategies that the clinician can use to
help the patient through this often difficult 9 mo. Involvement with the
spouse or partner is very important. It is well known that many women
will choose not to tell their spouse about the eating disorder (37). During
pregnancy, however, it is perhaps more important than ever before that
the woman with an eating disorder makes her partner aware of her
struggles with food and that the partner be enlisted for support. This may
be the time for couples therapy, either with the woman’s primary thera-
pist or with someone new who is knowledgeable about eating disorders.
Support will be needed not only during pregnancy, but also thereafter,
in dealing with postpartum issues and caring for a newborn. In one of the
prospective studies discussed earlier, the factor most strongly associated
with positive pregnancy outcome was marital status (6). The authors
speculated that the presence of a marital partner would likely mean the
availability of social, financial, and emotional support. Encouraging the
pregnant eating-disordered woman to confide in and obtain support from
her partner is an important role for the health care team.

In order to help the pregnant eating-disordered patient take care of
herself (and thereby take care of the baby), it is critical to make the fetus
as real as possible throughout the pregnancy. A discussion of the impor-
tance of nutrition for the developing fetus might offer the woman an incen-
tive to eat. Encouraging the patient to read materials that connect her
nutritional intake with the growth of the fetus can be very useful (38). An
explanation of the size, anatomical development, and gestational age of
the fetus can provide information to the woman that might help her eat “for
the baby” with less focus on her own increasing weight. This can be done
early in the pregnancy through the use of visual materials such as the book
A Child Is Born (39), as well as throughout the pregnancy. It is helpful to
sensitively inform the patient of the potential harmful effects that eating-
disorder behaviors can have on the fetus, but to do so cautiously so as not
to add to the burden of guilt the patient is likely to already bear.

Although the recommendations put forth here are based on the avail-
able research, it is important to note that only two prospective longitudinal
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studies of pregnancy and eating disorders have been published to date
(20,22). However, given the accumulating evidence of serious potential
risk in patients with a history of or a current eating disorder, health care
professionals should consider these proposed guidelines for adequate
assessment and care when treating a pregnant patient with an eating
disorder.

10. POSTPARTUM ISSUES

The period after delivery is most often experienced as stressful as well
as joyful for most new mothers. For the patient with an eating disorder,
the added stresses of her symptoms, pregnancy weight gain, and new
feeding demands may pose particular challenges in the postpartum
period.

One issue of great concern is PPD (40). The prevalence of clinical
depression in the postpartum period in the general population is esti-
mated to be approx 12% (41). Franko et al. (22) reported more than three
times that rate (35%), an elevation that is consistent with the findings of
earlier studies (7,17). In this prospective study a higher frequency of
PPD was found in the group of women who were symptomatic with
eating-disorder symptoms during pregnancy (22). Nearly half of the
symptomatic group reported PPD, which may have been a function of
previous affective disorder and/or the physiological and psychological
stresses of having an active eating disorder during pregnancy. Similarly,
Morgan et al. (7) found one-third of a sample of 94 bulimic women to
have PPD. It is noteworthy that in the bulimic women with a history of
AN, two-thirds were diagnosed with PPD. Abraham (17) reported that
9 of 26 women with BN were treated for PPD, with 7 of those 9 having
had eating-disorder symptoms during pregnancy. More recently,
Abraham et al. (42) reported on 181 women who were assessed for PPD
and anxiety in the week after delivery. Of these, 19 had a restricting
eating disorder and 10 had a binge–purge eating disorder. Higher dis-
tress during the postpartum period was associated with fear of weight
gain before and during pregnancy as well as frequency of vomiting
during the first 3–4 mo of pregnancy. Women who binged and purged
showed more distress than women who restricted.

We can speculate that patients with eating disorders have stresses that
may not be present in healthy women, such as body image issues, extreme
weight concerns, anxiety, and symptomatic behaviors, which may make
them more vulnerable to depression in the postpartum period. In addi-
tion, approx 40% of women with eating disorders have a history of
affective disorder (43), which also puts them at risk for PPD (44). Fur-
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thermore, the vulnerability to PPD may be increased by the medical
complications of eating disorders (e.g., dehydration and electrolyte insta-
bility), as well as by environmental factors such as poor social support
(42). It is extremely important to assess for depression in the postpartum
period and provide appropriate psychological and, if necessary, pharma-
cological treatment.

10.1. Weight Loss in the Postpartum Period
Weight loss is another area of concern in the postpartum period. The

risk of resuming eating-disordered behaviors during this time should be
considered to be quite high, as patients are generally anxious to return to
prepregnancy weights. Data supports this contention, as several studies
have found substantial return of symptoms after delivery (6,7). Working
with a registered dietician who can suggest appropriate weight loss strat-
egies may be helpful in the first few postpartum months. Similarly,
encouraging the patient to join a once-weekly exercise class for new
mothers can aid in both losing weight sensibly and decreasing social
isolation. Monitoring the rate of weight loss is very important because
too rapid a loss may serve as a trigger for the return of binge eating and
purging.

10.2. Breast-Feeding and Feeding Issues
As the new mother struggles in her efforts to lose weight, she may also

have difficulties in feeding her baby. To date, there are seven studies of
four samples of eating-disordered mothers and their offspring (45–51).
In summary, these studies find that, compared with controls, the children
of women with eating disorders weigh less at infancy and at 1 yr, have
more difficulty with breast-feeding and bottle-weaning, and have more
emotional difficulties and eating behavior disturbances (inhibited, secre-
tive, or overeating). During mealtime, interactions are characterized by
more conflict in eating-disorder dyads, and mothers were found to make
fewer positive comments during mealtimes. One study (49) found that
20% of the variance in weight at 1 yr was accounted for by conflict
during mealtime. The eating-disordered mothers reported more negative
affectivity in their children and more concern for their daughter’s weight
and preferred thinner babies. A recent review of this literature concluded
that “children of mothers with eating disorders are themselves at
increased risk of disturbance in a variety of domains” (52).

These data suggest that encouraging the new mother to talk to her
pediatrician and nurse practitioner about appropriate feeding schedules
and infant weight gain will be useful. It may also be helpful to include
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the pediatrician in the treatment team. Therapeutic issues that arise may
include the patient’s struggle to nourish both herself and her baby, to
separate and meet both sets of physical and psychological needs, and to
work to not recreate the conflicts around food in her new family.

11. CONCLUSION

Consistent with the recommendations of others (7,12,17), close obser-
vation throughout pregnancy by obstetric and mental health providers is
vital for patients with active eating disorders. Given the accumulating
evidence of serious potential risk in patients with a history of or a current
eating disorder, it is suggested that health care professionals routinely
screen and assess for eating disorders in women and inquire carefully
when a pregnant woman has a history of an eating disorder. The pro-
posed treatment guidelines may provide assistance to both mental health
and obstetric health care providers in optimizing maternal and fetal
outcome.
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9 Children of Parents
With Mental Illness
Outcomes and Interventions

Mary F. Brunette and Teresa Jacobsen

Summary
Many psychiatrically ill women bear and raise children. An extensive lit-

erature has documented the potential effects on children resulting from expo-
sure to parental mental illness. Negative outcomes may also result from
children’s genetic vulnerabilities, exposure to environmental stressors, and
maladaptive parenting styles. Parents’ psychiatric symptoms can affect their
parenting behavior and interfere with their awareness of their children’s needs.
This chapter reviews the effects of parental mental illness on children and dis-
cusses various interventions that can help minimize adverse outcomes. It also
addresses ethical and legal issues that arise when working with mentally ill
parents.

Key Words: Parenting; children; infants; mental illness; development.

1. INTRODUCTION

Approximately half of the 12 million Americans with major mood or
psychotic disorders (1) are parents (2). Mental illnesses often develop
during the years of childbearing and childrearing, although adults often
have children before any mental illness becomes prominent (2,3). Addi-
tionally, women who have already developed a mental illness are just as
likely to give birth and to parent children as women who have not devel-
oped a mental illness. Although clinicians often presume the contrary,
even women with severe mental illnesses are usually sexually active
(4–6). Furthermore, women with mental illness, more often than men,
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end up raising their children (70% of women vs 30% of men) (3). Given
that parenting is a central part of the lives of most women who have a
mental illness, it is important for physicians and other health care pro-
viders to understand the effects of maternal mental illness on both
parenting and children.

 This chapter focuses on the outcomes of children of parents with
mental illness. It begins by reviewing a model for understanding the
impact of parental mental illness on child outcomes. Next, the literature
on the different factors that impact child outcomes in families with
parental mental illness—the parents, the environment, and the child—
are reviewed. Case examples of how children at different phases of
development may respond to maternal mental illness are then presented,
followed by a discussion of interventions to improve parenting and the
family environment for high-risk families. The final section of the chap-
ter addresses ethical and legal issues relevant to clinicians working with
high-risk families.

 Much of the research on parents with mental illness has focused on
parents with depression, probably because depression is a common
mental illness. Less research has been completed related to parents with
other mental illnesses, including anxiety, psychotic, and bipolar disor-
ders. Research in this area is also hampered by methodological short-
comings, including small numbers, lack of or inadequate comparison
groups, measurement problems, inadequate attention to confounding
factors, inattention to issues of co-morbidity, and overlap between defi-
nitions of parental illness symptoms and parenting behaviors. Studies
with fewer shortcomings are highlighted.

 Most of the studies that have assessed parenting have focused on
mothers rather than fathers, despite the reality that fathers may impact
children as much as or more than mothers. For this reason, we use “she”
to refer to the parent, and we specify when research focused on fathers.
We use the term “mental illness” to refer to a large group of mental
illnesses, including schizophrenia, major depression, bipolar disorder,
and other illnesses, each of which may present very differently and have
different impacts on any particular parent. When possible, we refer to
specific mental illnesses rather than use the general term.

2. DETERMINANTS OF CHILD OUTCOMES

Figure 1 presents a model, modified from models previously pre-
sented in the literature, of the major determinants of child outcomes
(7–11). The factors determining outcomes include parental influences,
including genetic risk and parenting behavior; environmental factors;
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and child factors, such as temperament and child cognitive functioning.
Environmental and parent factors impact children directly as well as
indirectly via their influence on parenting behavior, and categories of
factors may interact with each other. Children with one type of tempera-
ment, for instance, may respond differently to mood changes in a mother
than do children with other types of temperaments, thereby eliciting
particular parenting behaviors (12,13). In the next sections, the research
related to each set of factors—parent, environment, and child—are
reviewed.

2.1. Parent Factors Impacting Child Outcomes
2.1.1. HERITABILITY OF MENTAL ILLNESS

A developing body of research points to the importance of genetic
factors in a child’s liability to develop psychiatric disorders over his or

Fig 1. Factors affecting child outcomes.
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her lifetime (14). Environmental context is also important in the etiology
of psychiatric disorders, and the expression of a child’s genetic liability
appears to be impacted by and interact with the environmental context
(15,16). The stress–vulnerability model, for instance, proposes that
vulnerability, determined by a combination of genetic and early environ-
mental events, interacts with later environmental stress to either precipi-
tate the onset of a psychiatric disorder or to trigger a relapse of illness
symptoms. For example, loss of an important relationship in a vulner-
able child can constitute a stress that may precipitate or exacerbate a
major depressive episode.

Genetic, twin, and family studies indicate that children born to parents
with major mental illnesses are at higher risk to develop the same and
other psychiatric illnesses than children whose parents do not have the
illness. Table 1 shows the risks for children of parents with schizophre-
nia, major depression, and bipolar disorder. The heritability of schizo-
phrenia is high, between 60 and 81%, and multiple genetic loci are
thought to be involved (16–18). The heritability for major depression is
estimated to be in the 10– 45% range (19,20). The genetic heritability of
bipolar disorders (with mania and depression) is higher than for unipolar
depression (21). When a psychiatric disorder is present in both parents
or in a parent and a grandparent, children may be more likely to develop
the disorder than if only one parent expresses the disorder (22,23).

Even mental illnesses that appear to have a biological basis may
develop in children in the absence of overt parental mental illness. One
study, for instance, reported that 13% of adolescents with no family
history of depression developed a depressive disorder (22). In such cases,
the susceptibility to behavioral disorders may be conferred in part via

Table 1
Heritability of Major Mental Illnesses: Child’s Lifetime Risk of Becoming Ill

General Risk for
population Risk if Risk if other Risk for

rates if one two monozygotic dizygotic
neither parent parents twin if twin if
parent is ill are ill one twin one twin

is ill (%) (%) (%) is ill (%) is ill (%)

Schizophrenia 1.5 10 40 18–60 15
Major depression 10 20–25 30–50 50–60 20
Bipolar disorder 1 5–10 — 40–70 10–20
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environmental stresses, such as exposure to neonatal or childhood injury
or toxins (e.g., lead), situational adversities or trauma (e.g., loss of a
parent), or maladaptive parenting practices. In fact, the liability for con-
duct disorder and antisocial personality disorder, common externalizing
disorders, appears to be heavily influenced by harsh parenting style (15).
For concerned women with a personal or family history of mental illness
who are considering pregnancy, referral to genetic counseling to obtain
information about the potential risk to their children for inheriting major
mental illness can be helpful.

2.1.2. MENTAL ILLNESS SYMPTOMS AND PARENTING

Parental mental illness symptoms can influence child outcomes, with
more severe or persistent symptoms generally being more problematic
than milder or transient symptoms (24,25). Symptoms may affect
parenting behavior (e.g., psychosis may lead to misinterpretation of cues
and inappropriate behavior or mania may lead to intrusiveness or
overinvolvement). Mental illness symptoms of all types may interfere
with a parent’s understanding of a child’s emotional and physical needs.
In addition, mental illness symptoms can distract a parent from being
able to attend to and respond to a child (26–28).

Research suggests that parental psychiatric symptoms can be associ-
ated with child abuse or neglect, and in some cases mental illness symp-
toms may lead to safety concerns (29–34). Women with psychotic
symptoms, for instance, may experience delusions about their children,
accompanied by thoughts or impulses to harm their children or them-
selves (25). Impulses to harm that are based on delusions may lead to
violence toward children, which has been reported in several studies to
occur in 1–12.8% of severely ill women (30,31). On the other hand,
impulses to harm that are experienced as obsessive, intrusive, and incon-
gruent with reality, such as those that may occur in women with postpar-
tum depression, might lead to checking or avoidance behaviors (e.g.,
repetitive checking to ensure that the child is safe) rather than harmful
behaviors (35). Symptoms and related impulses to harm are usually
time-limited and responsive to treatment, however, and therefore not
indicative of overall parenting abilities (32). Parents with good insight
into their mental illness appear to be at less risk for harming their chil-
dren than parents who lack insight into their illness (36).

2.1.3. PARENTING STYLES

A large literature has documented that parenting styles affect child
behavior and mental health. Problematic parenting styles in parents with
mental illness (e.g., hostility or criticism toward a child) can increase the
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child’s risk for problems, while adequate parenting styles (e.g., warmth,
acceptance, and consistent limit-setting) appear to confer some protec-
tion to at-risk children (11,37,38). Parenting styles are believed to result
from genetically influenced parental temperament, from attitudes and
behaviors that the parent learned from her past and current environment,
and from interactions with children (12). Large population-based stud-
ies have found that young parent age, poverty, and marital status (e.g.,
low social support) were associated with maladaptive parenting styles
(39–42).  Many parents who have a mental illness were poorly parented
or experienced abuse or neglect themselves as children (43,44). Although
these experiences may contribute to the development of early attach-
ment problems and later psychiatric disorders, research is mixed as to
whether a parent’s history of being poorly parented will lead to later
maladaptive parenting in adult–child relationships (45–48). Some
research suggests that roughly one-third of these parents may exhibit
maladaptive parenting attitudes and behaviors when raising their own
children, thus repeating their own abuse history (39,41,42,49). How-
ever, many parents purposefully “try to do it differently” and work toward
parenting their own children in a healthier way (50). Most studies of
parenting behavior in parents with mental illness do not control for the
parent’s history of abuse or neglect.

Similar to women in the general population, women with mental ill-
ness exhibit a wide variety of parenting styles and skills. Studies utiliz-
ing direct observations comparing parents with mental illness and their
children with matched controls have reported mixed findings regarding
parenting. Some of these studies found no differences or very few dif-
ferences between groups of women with mental illness and matched
controls (51–54). Most published studies, however, suggest that women
with mental illness are more likely than women without mental illness to
exhibit problematic parenting behaviors, such as lower levels of attentive-
ness or higher levels of tension, intrusiveness, or criticism (6,55–63).
Lovejoy and colleagues (64) conducted a review and meta-analysis of
studies of parenting behavior in women with depressive disorders. They
found that between one-fourth and one-half of studies reported a small
to moderate effect in the expected direction for increased negative and
disengaged maternal behaviors as well as reduced positive maternal
behaviors with children. The effects were larger in mothers of infants
than in mothers of preschoolers and school-aged children.

Although most research on parenting skills and mental illness has
been conducted among women with depressive disorders (for reviews,
see refs. 8,64–66), similar findings have been documented in mothers
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with other mood disorders, psychotic disorders (6,52,56,59,62), and
eating disorders (see ref. 67 for a review). Other research suggests that
when a mother’s illness is severe and chronic, parenting may be more
seriously impaired than when the illness is less severe or responds rap-
idly to treatment (68,69) and can result in relinquishment or loss of child
custody either temporarily or permanently (70,71). Some mothers who
give up or lose custody are still able to provide intermittent parenting
over the course of their children’s development (72), although frequent
changes in custody arrangements can in some cases be disruptive to child
development (63,73).

Of considerable importance, research suggests that maladaptive
parenting styles, rather than parental psychiatric disorders, may be a
particularly important pathway to poor child outcomes (74–79). For
example, Johnson and colleagues conducted a longitudinal study of 593
families in which parental psychiatric disorders appeared to increase
their children’s risk for psychiatric disorders (75). However, the magni-
tude of the association between parent’s and children’s psychiatric dis-
orders was significantly reduced (from 0.41 to 0.23) when analyses
controlled for parenting styles (75). Furthermore, rates of psychiatric
disorders were higher in children of parents with maladaptive parenting
styles regardless of whether or not the parent had a mental illness. In
other words, the children’s risk for psychiatric disorder was related to
their parents’ maladaptive parenting. Findings from studies of smaller
groups of families also have suggested that parenting style mediates the
relationship between parental mental illness and negative child out-
comes, including psychiatric disorders. For example, maternal hostility
(77,78), criticism (80,81), and lack of responsiveness (82) have been
found to contribute in part to the relationship between maternal depres-
sion or anxiety and negative child outcomes.

3. ENVIRONMENTAL FACTORS
IMPACTING CHILD OUTCOMES

Low maternal socioeconomic status (SES; 9,83–86), low social sup-
port (39,83,84,87), parental conflict (52,89–95), and trauma (94,95–97)
are important environmental risk factors that have been associated with
poor child outcomes. Some of these factors may be related to negative
outcomes because of their association with ineffective parenting styles,
increased exposure to violence and poor role models, and reduced oppor-
tunities for support (7,39,85,98) or via their association with other risk
factors, such as poor prenatal care and exposure to poor nutrition or
environmental toxins (88).
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The other parent figure and the relationship between parent figures
can also affect child outcomes. The other parent may provide support to
the mother, parent the child, and also pass on some level of biological
risk to the child (see ref. 99 for a review and meta-analysis of the asso-
ciation between paternal and maternal psychopathology and child out-
comes). When the parenting provided by the other parent figure (usually
the father) is positive (100), outcomes may be good (38). Likewise, other
parenting figures such as grandparents or child-care providers can pro-
vide positive parenting and potentially improve children’s outcomes,
although little research has thus far tested the logical hypothesis that
healthy relationships with other caregivers can protect children who are
at risk due to other factors (38). Research has consistently shown that
early childhood intervention in the form of preschool is associated with
improved childhood outcomes (e.g., refs. 101 and 102). In contrast,
additional risk may be conferred on a child when the other parent or
caregiver has a mental illness or a maladaptive parenting style (103).

Discord between parental figures has been associated with ineffective
parenting styles (53,61,93) and with poor child outcomes in families
with mental illness (52,89–93). Marital problems have been found to
mediate the relationship between maternal depression and toddler’s
behavior problems (104) and between maternal depression and children’s
internalizing symptoms (90).

 Other negative events or traumatic experiences in a child’s environ-
ment have been associated with adverse outcomes in children (105),
including the development of internalizing and externalizing symptoms,
psychiatric disorders, cognitive problems, and interpersonal problems
(see ref. 97 for a review). Of note, separation from a parent or parent
figure, even one with symptoms or parenting deficits, may be experi-
enced as traumatic (106). Children react to trauma with great variability,
and factors other than trauma may mediate and moderate children’s
reactions to trauma (96). Notably, although exposure to trauma may
increase the risk for the development of problematic outcomes, most
traumatized children do not appear to develop overt psychiatric disor-
ders in childhood. Adversity may interact with maternal mental illness
to negatively impact children, although some research suggests that
negative life events are less likely to account for symptoms or problems
in children of mothers with psychiatric problems than in children of
parents who do not have psychiatric problems (93,105).

Recent studies have shown that demographic and environmental risk fac-
tors may interact with parental mental illness to predict or account for mal-
adaptive parenting behaviors or poor child outcomes (24,89,92,107–110).
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For example, low SES or single parenthood has been associated with low
birthweight (LBW) and slower development in infants of parents with
psychosis or depression (24,110). Moreover, the effects of maternal
mental illness on child outcome have been found to be different depend-
ing on the mother’s SES and background. Research on high-risk
depressed women (e.g., low SES, education, and support) has generally
found that maternal mental illness was associated with more parenting
problems and poor child outcomes (e.g., refs. 57 and 111), whereas
studies of low-risk depressed women (e.g., middle income, educated,
married women) did not confirm these associations (e.g., refs. 53 and
54). In a meta-analysis of 46 observational studies of maternal depres-
sion and parenting, the effect sizes for parenting behavior among socio-
economically disadvantaged women were moderate, whereas the effect
sizes were not different from zero among women who were not disad-
vantaged (64), indicating that socioeconomic hardship by itself or in
conjunction with other factors may be an important predictor of mal-
adaptive parenting.

4. CHILD FACTORS ASSOCIATED
WITH POOR CHILD OUTCOMES

Early on, LBW, prematurity, and other perinatal complications may
lead to delays or deficits in a child’s cognitive and motor development
(110,112,113). Very LBW, in particular, is associated with increased
risk for cognitive and behavioral problems, such as attention deficit
disorder, as well as other medical problems (for review, see ref. 114).
Children who are premature or who have lower cognitive capacities
appear to be at higher risk for being exposed to maladaptive parenting
(45,115,116), whereas high intelligence may be a protective factor (117).

A child’s temperament is another important factor impacting out-
comes. Children with easygoing and outgoing temperaments may do
better than children who are temperamentally more sensitive, shy, or
difficult, perhaps because difficult children may be more likely to
elicit insensitive or harsh caregiving from adults (37,118–122), which
may contribute to the development of problems over time. For
example, children’s reactive styles to their parents were studied in a
large, population-based sample in Finland. The 12-yr-old children
who reported high levels of psychiatric symptoms tended to respond
to parental low mood with the most negative emotional reactions and
in turn reported that they had experienced less effective parenting
(13). Children who reacted with other styles (such as ignoring) had
lower levels of psychiatric symptoms. This study suggests that child
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characteristics may interact with parental mental illness to influence
parenting quality.

 Children of parents with mental illness may inherit a similar mental
illness (see Section 2.2.1.), which can manifest itself with mood or
behavior changes and skill deficits in infancy or childhood (105).
Whether these are caused by exposure to parental symptoms and/or
maladaptive parenting, by inherited biological and temperamental pro-
pensities, or by both is unclear. Certainly, the cognitive and social skills
deficits in vulnerable children can create more challenging parenting
situations (13). Supporting the notion of interactions between child and
parent characteristics, population-based research has found that children
with disabilities, including behavioral disorders, or with challenging
temperaments were more likely to have experienced maltreatment by
their caregivers (86,95).

5. WHAT CAN HAPPEN TO CHILDREN
OF PARENTS WITH MENTAL ILLNESS?

Overall, research suggests that the presence of maternal mental illness
is associated with higher risk for problematic outcomes in their children,
including the children’s capacity for relationships or attachment, motor
and cognitive growth and development, and behavioral problems and
psychiatric disorders. As noted previously, research in this area is ham-
pered by many methodological shortcomings and should be interpreted
cautiously. Although many studies have found results in the expected
direction (e.g., maternal mental illness is associated with worse child
outcomes), the findings tend to be small and present for some but not all
of the measures in each study. Furthermore, the statistical significance
of the findings is often borderline.

5.1. Effects on Attachment Relationships
Infants born to mothers with serious mental disorders may be at height-

ened risk for developing insecure or disorganized attachment relation-
ships (49,57,58,61,92,123,124) and for interpersonal difficulties
(125,126). Infants who have developed attachment problems may then
be more likely than infants without attachment problems to go on to
exhibit behavior problems and psychiatric disorders later in childhood
(79,116,127,128).

5.2. Effects on Motor and Cognitive Development
Maternal mental illness can exert a negative impact on infant growth,

development, and cognition, especially if a mother is withdrawn or
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unavailable to provide the infant with stimulation (82). The research on
cognitive outcomes of children of depressed mothers (see ref. 66 for a
review) and children of mothers with psychotic disorders (129) is mixed,
and most of the studies are small or have other methodological difficul-
ties. Smaller studies have nonetheless found that approx 20% of infants
of mothers with mental illness exhibited cognitive or motor delays on
some measures (111,130,131) and that maternal mental illness was asso-
ciated with delays in child development (126,132). In contrast, a large
population-based study that controlled for maternal education, SES, and
gender found no differences in cognitive development between babies
of depressed mothers compared to babies of nondepressed mothers (109).
Another study found that the severity and chronicity of maternal depres-
sion was related to slower child vocabulary development (103), but this
study and others have found that the child’s male gender, low parental
SES, low parental education, and low parental intelligence accounted for
most of the variation in children’s cognitive development (109,110,133).
These demographic factors may be associated with parenting character-
istics that impair cognitive development. For example, Milgrom and
colleagues demonstrated that lower maternal responsiveness and stimu-
lation explained the lower IQ found in young children of depressed
mothers (82).

5.3. Effects on Behavior and Mental Health
Children of parents with mental illness may be more likely to exhibit

behavioral problems or psychiatric disorders than children of parents
who do not have a psychiatric disorder (22,76,93,126,134–139),
although the majority of these children do not develop problems or dis-
orders. Research suggests that exposure to maternal mental illness or
associated ineffective parenting in the early years of development may
be more detrimental than exposure in later years (64).

Some research suggests that, like children whose parents do not have
mental illness (140), children who begin to exhibit problems early con-
tinue to demonstrate problems over time (141). For example, preschoolers
who had disturbed attachment as infants or who showed aggressive behav-
ior as toddlers showed ongoing behavior problems at age 5 (79). Murray
and colleagues (142) found striking continuity between the behavior of
children of depressed mothers at both 5 and 10 yr old.

The few existing longitudinal studies of children of mothers with major
mental illness provide mixed findings on children’s long-term outcomes.
Bagedahl-Strindlund et al. (143) followed children of psychiatrically
ill mothers over 22 yr and found that their development, academic
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achievement, and family situation was not different from those of
matched controls. The authors linked the positive outcomes in part to the
high level of social support provided for these families in Sweden. Other
studies have found that, as they develop, children of mothers with major
mental illness continue to be at increased risk for interpersonal difficul-
ties (105,144) and psychopathology (145). Rutter and Quinton (146)
found that roughly one-third of the offspring of parents with psychiatric
illness exhibited a persistent disorder themselves in adolescence, one-
third show transient psychiatric difficulties, and one-third show no
emotional or behavioral disturbance.

6. RISK IS CUMULATIVE

Research suggests that the impact of risk factors on child outcomes is
cumulative: more risk factors (including risks related to the parents, the
child, and the environment) leads to a higher likelihood of poor child
outcomes (86,96,147,148). For example, Nomura and colleagues found
that children of parents with depression were more likely to develop
mental illness themselves if they experienced abuse or neglect or if they
witnessed conflict between their parents (93). Some research has found
this cumulative effect especially in younger children (86,147). The obser-
vation that risk is cumulative has implications for clinical and public
health interventions in that it suggests that a reduction in the number of
risk factors can help a child and that not all risk factors need to be
removed to improve a child’s trajectory in life.

7. EXAMPLES OF CHILDREN OF MOTHERS
WITH MENTAL ILLNESS

In this section we present vignettes where maternal mental illness has
negatively affected children during infancy, during toddlerhood and the
preschool years, and over the long term to illustrate the range and type
of effects that maternal mental illness may have on a child.

7.1. Infants and Toddlers

Lisa felt slightly overwhelmed with mothering Mae, her healthy, full-
term baby, but she also delighted in Mae’s health and beauty. At 6 wk,
Mae lit up and wriggled vigorously whenever she saw her mother. Her
mother, however, was becoming seriously depressed. She lost interest
in Mae and became easily irritated when she cried, and found herself
speaking harshly to the baby. She was exhausted because, after feed-
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ing Mae in the middle of the night, she lay awake worrying. To Lisa
it seemed that Mae cried all the time and was not easily consoled. Lisa
did not pursue treatment for her depression and continued to sleep
poorly and to be easily irritated and frequently tearful. One year later,
Lisa reported that Mae’s negativity persisted. For instance, when
Mae was angry or upset, she withdrew from her mother and refused
to interact.

Lisa and Mae’s story typifies how severe depression in the postpar-
tum period can impact infant well-being and development. A mother in
this situation may lose interest in her baby, perceive the baby as bother-
some, or misinterpret the infant’s cues. She may then handle the infant
roughly, disengage from the infant, or engage the infant in negative
interactions. Because the mother is often the infant’s primary environ-
ment, her parenting behavior may have a significant impact on the infant,
although the short-term outcome for mothers with postpartum disorders
and their infants can be quite good, especially if a mother responds to
treatment and gets support (149).

If a mother’s psychiatric disorder is more severe, affects her behavior,
persists over time, and is present with other risk factors, it can exert a
negative impact on infant relational, motor, and language development.
Some infants and toddlers growing up with these experiences may
express negative or flat affect with the mother, or they may be difficult
to console (112,150). Others may withdraw from interactions (92). If
these patterns persist, some children may develop an insecure attach-
ment bond to the mother and have difficulties in seeking proximity,
closeness, and comfort when it is needed. Infants who are under-
stimulated are also at risk for delays in cognitive and motor develop-
ment. Unless the problems are addressed and corrected, affected infants
may continue on an unhealthy developmental pathway.

7.2. Preschool Children

Joan experienced her first episode of mania when her child, Lila, was
born 4 yr ago. At that time, the child’s father left the state. Since then,
Joan experienced intermittent, profound depression, during which
time she threatened to kill herself. Joan could not tolerate seeing
sadness in Lila, as it reminded her of her own depression. When Lila
was 2, Joan had difficulty responding to her tantrums and sleep prob-
lems. When Lila was 3, Joan pushed the child to toilet train and
spanked her for accidents. The now 4-yr-old girl was outwardly cheer-
ful, but hyper-alert to her mother’s moods, always ready to obey her
mother’s requests.
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In this example, the increasing severity and chronicity of Joan’s symp-
toms and problematic parenting style was mirrored by the development
of symptoms in her daughter, including sleep problems, tantrums, and
difficulties in toilet training. Recent research also shows this correlation
between severity and chronicity of maternal symptoms with more child
symptoms in the preschool years, even when demographic risk factors
were controlled for (e.g., ref. 133). Preschool-aged children may exhibit
behaviors that mirror the ill parent’s symptoms, including lethargy or
anxiety, which may be expressed as phobias and fears. Additionally, if
the child’s environment (including mother and other caregivers) has not
provided enough cognitive stimulation (57), preschool-aged children
may demonstrate cognitive and motor delays (89,113).

 In terms of their attachment, preschool-aged children of mothers
with psychiatric disorders may begin to show parentified caretaking
behavior (151). Others may show compulsive compliant behavior, a
pattern characterized by hypervigilance, wariness, and overly compliant
behavior toward the parent (152,153). Children who have been removed
from the parent’s care and have experienced multiple caregivers may
exhibit attachment disorders (73).

7.3. School-Aged Children

Elana was diagnosed with schizophrenia when she was 26 and there-
after relied on disability payments. She had a son, Rico, with a man
who was later diagnosed with bipolar disorder and who drank alcohol
and used drugs. The parents lived in neighboring rural towns but
raised their son together with the help of the father’s extended family,
who doted on Rico. Elana was a gentle and concerned parent.
Throughout his schooling, Rico required extra help. He was diag-
nosed with a learning disability and later with mild depression. At age
12, he became embarrassed by his mother’s frequent, lengthy letters
and concerned phone calls to his school as well as by her persistent
belief that she was inhabited by ghosts. At age 15, he began smoking
marijuana regularly with his friends and failed most of his classes. He
did not complete high school. He did not develop schizophrenia or
bipolar disorder, but he smoked marijuana daily throughout his 20s.
He maintained employment at a local manufacturing plant and lived
with his girlfriend and his mother until she died.

As in Rico’s case, older children develop more of an awareness of
their parents’ mental illness and may have a variety of reactions to the
parent. Children may feel unsure or worried about their relationship with
the parent. If a parent has acute symptoms, they may become upset and
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worried about their parent’s well-being and safety. Although many
experience a great deal of emotional pain and inner turmoil, they may
keep their feelings to themselves, viewing outsiders with suspicion or
mistrust (154). Without supports, education, and functional parenting,
older children of moderately to severely ill parents may become involved
in parental symptoms, either by adopting a parent’s depressive or delu-
sional state or by becoming the object of psychotic or depressed behavior
(155,156). More commonly, children may adopt a parent’s coping style.
For example, children of depressed parents exhibit depressive cogni-
tions under situations of stress (78). Children of parents who abuse sub-
stances may start to do the same as teenagers (157).

Many older children worry that they themselves will become ill and
would benefit from concrete information and reassurance. Others may
get involved in taking care of an ill parent. If extreme, “parentification”
of children can have negative consequences for children’s sense of self
and their long-term development (106). Some research, however, sug-
gests that milder forms of helping may be protective. Solantaus-Simula
and colleagues (13) found, for instance, that children who reacted to their
parents’ low moods with empathy had lower levels of symptoms than
children who reacted with negative emotions.

8. INTERVENTIONS TO HELP MOTHERS
WITH MENTAL ILLNESS AND THEIR CHILDREN

Given that children of parents with mental illness are more likely to
develop mental health or behavioral problems than other children (see
previous discussion), their families are important targets for prevention
and treatment interventions. Prior to intervention regarding parenting, a
comprehensive family evaluation should identify specific areas of fam-
ily need that are to be addressed in the intervention (158). To maximize
success, interventions should occur as early as possible and be designed
and delivered with cultural sensitivity (159).

 All mothers with mental illness will require competent treatment of
the mental illness and education regarding its impact on their maternal
role and family life. Partners and family members benefit from this type
of education as well. The American Academy of Child and Adolescent
Psychiatry (AACAP) points out that the following are helpful to children
in these families: simple information about the cause and symptoms of
their parent’s illness, help and support from family members, a stable
home environment, a sense of being loved by the ill parent, a strong
relationship with another healthy adult, and positive peer relationships
(160). The AACAP also notes that children who have interests and
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successes in outside activities, including school, and who are able to
develop good coping strategies and positive self-esteem tend to do well.
If any of these areas are deficient, they can be potential targets for inter-
vention.

Older children with significant mental illness symptoms or behav-
ioral disturbances will need interventions specific to them (e.g., children
with severe withdrawal caused by depression or with bizarre behavior as
a result of psychotic symptoms will need medication and other therapeu-
tic interventions) (161). Many interventions for school-aged children
have been developed and shown to be effective (see ref. 162), but child
interventions are not reviewed here. Some research suggests that inter-
ventions with the parents of older children with problems may be more
effective and longer lasting than child-only interventions (e.g., ref. 163).
Because younger children spend most of their time with and are com-
pletely reliant on their parents, they require interventions that include
their parents and the home environment. Medications or child-only psy-
chotherapies do not change the many powerful influences (including
parenting style) that can impact them. In this section we examine inter-
ventions that focus on the child’s parent and home environment, includ-
ing treatment of the parent’s mental illness, parent training, and family
support interventions.

8.1. Perinatal and Postpartum Treatment
of Maternal Mental Illness

In the first few years after delivery of a child, women are at increased
risk for new or recurrent mental illness (164,165). Overall, women with
mood disorders are at higher risk for postpartum exacerbation than
women with psychotic disorders (see previous chapters) (164). Aggres-
sive treatment of psychiatric illness immediately after delivery, during
the postpartum period, and over the course of childrearing can maximize
maternal functioning and childrearing abilities. Psychosocial treatments,
including cognitive-behavioral therapy, interpersonal therapy, support-
ive therapy, and case management to link parents with appropriate sup-
ports are helpful. Medications are also necessary to help most mothers
with mental illness maintain stability. Effective medications are avail-
able to control the psychiatric symptoms of all the major mental ill-
nesses. Education about the impact of the maternal mental illness on the
mother, her parenting, and family interactions helps families function
better (166) and is an important component of the treatment of the mental
illness. Parents may benefit from assistance in talking with their children
about their illness in an age-appropriate manner.
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8.2. Parent Training and Family Support
With High-Risk Families

Interventions for high-risk families may focus on the parents, or they
may include the parents and child(ren) as well as the environment. For
families with adequate financial, social, and other environmental
resources as well as limited or moderate mental illness symptoms in the
parent and/or the child, parent skills training alone may improve parent
and child functioning (162,167–169). For families with significant
marital distress, interventions with the couple may be warranted (166).
For families with additional environmental risk factors (e.g., low social
support or poverty), a broader intervention, such as maternal–child home
visiting to address the environment, parent, and child (170–175), may be
warranted.   A wide variety of programs have been developed specifi-
cally for parents with serious mental illness (176–180), but only a few
have been studied to establish their effectiveness. These studies that do
exist have been limited by methodological problems, including lack of
comparison group (181,182), nonrandom comparison groups (57), small
numbers (181,183), high dropout rates (184–186), and poor or unspeci-
fied assessment of parenting skills (55).

 Maternal–child home visiting is a widely studied, effective model of
preventive care for high-risk families. Home visiting typically involves
working with new mothers in their homes to assist with postpartum care,
to provide parent education and skills training, and to link families to
other needed services (187). Although the research is mixed (e.g., refs.
188,189), most studies of maternal–child home visitation for mothers
without mental illness have demonstrated improvements in the lives
of participants as well as better child outcomes up to 15 yr later
(170–172,190,191).

 Seven controlled studies have examined the impact of maternal–
child home visitation for at-risk women in the general population who
are similar to women with significant mental illness. The interventions
offered (a) a supportive relationship with a home visitor; (b) education
and training about child development and parenting skills; (c) model-
ing and feedback for parent skills, such as the detailed infant program
shown to be effective by Horowitz and colleagues (192); and (d) link-
age to other services and supports. In three of the studies, mothers who
received the services improved their interactions with their children
compared with mothers who received the control interventions
(183–185). A fourth home visitation program for depressed mothers
prevented deterioration in mother–child interactions compared to
mother–child interactions of those receiving the control intervention
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(186). A fifth showed that the children of treated mothers improved
(57). The more time-limited interventions in two other studies did not
improve parenting behavior in participants more than the control inter-
ventions (193,194). These findings are consistent with studies of home
visitation in the general population (191), which suggest that partici-
pation in longer term interventions was more effective, and other
research showing that positive outcomes were related to the cumula-
tive amount of time spent in home visits (195).

 A promising parent–child home visiting program has been devel-
oped to meet the needs of parents with severe mental illness in commu-
nity mental health treatment settings (181). Preliminary work has
suggested that this adaptation of maternal–child home visiting results in
high rates of engagement into the program and improved parent skills.
The clinicians in this program worked with the multidisciplinary mental
health teams to coordinate and integrate services for the families. They
provided home-based parent training, child support, and linkage to other
community services. The parent skills training was modified to be more
supportive, concrete, and repetitious to accommodate the learning dif-
ficulties of parents in this population. This and other research suggests
that parent skills training in combination with a variety of other family
supports may be an effective way to improve parent skills in mothers
with severe mental illness (55,57,181).

 The availability of parent support programs can vary greatly from
community to community. Community mental health centers may offer
programs that include individual and group therapy for parents, parent
skills training, coordination with and referral to community supports and
services, and daycare. However, most public mental health settings do
not provide services designed to support parents with mental illness
(196). There is thus an urgent need for public mental health, public
health, and child protection administrations to coordinate in order to
develop and fund parent support services to prevent maltreatment and
improve outcomes for high-risk families.

9. ETHICAL AND LEGAL ISSUES

Clinicians may find themselves in the dual roles of monitoring defi-
cient or at-risk parenting while also supporting parents and teaching
them parent skills. When a clinician has evidence that abuse or neglect
has occurred, he or she is required by law to report the problem to child
welfare authorities. State laws vary, and clinicians should review the
laws in their state. Clinicians need to inform parents of this reporting
requirement with a focus on maintaining the therapeutic alliance because
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most parents are afraid of losing custody of their children (159). Because
violence between parents increases the likelihood of violence towards
the children in the family (187), families in which parental violence
occurs should be closely monitored to prevent violence toward children.

 The dual role of helper and reporter can be difficult to navigate (198),
but in most cases making a report to child welfare can be done therapeu-
tically and need not disrupt the clinician’s alliance with the parent (199).
Prior to reporting, the clinician should consult with peers and supervi-
sors about the need to report and the approach to take. The clinician
should then talk with the parent about her concerns and the reporting
requirement. Some parents prefer to make the call themselves with their
clinician present. Others prefer that the clinician make the report while
they listen. The need to report can and should be used as a therapeutic
tool to help patients improve parenting skills and the home environment
for the family.

 Active contacts with child protective service workers, who may be
unfamiliar with mental illness, may smooth the process of reporting
women or helping women who were reported by others for suspected
abuse or neglect of their children (200). Mental health providers, for
instance, can remind child welfare workers that most mental illnesses
have a waxing and waning course. Symptoms that impair parenting
abilities often remit completely with adequate treatment, and thus
parenting deficits may be transient. Other barriers to parenting (e.g.,
housing problems and parenting skills) may also be short lived because
they improve with appropriate interventions. Clinicians can encourage
parents to utilize appropriate family and community supports to help in
caring for their children. In some cases engaging supports that improve
the child’s environment is all that is needed to help a parent maintain
custody.

 Clinicians are required to report potential child abuse or neglect. The
decision to investigate a question of abuse or neglect and whether
removal of the child is necessary is decided by child welfare departments
and the legal system. The AACAP (201) recommends that the legal
assessment of a parent’s capacity to parent should be completed by an
independent evaluator who is not in a therapeutic relationship with the
family. In each family’s situation, a full assessment should investigate
the adequacy of the child’s environment, the parents’ abilities, and all
other resources and supports for the child (202–205). The legal system
will then weigh the risks and benefits: there may be risks in staying with
a psychotic or severely depressed mother, but there are also risks inher-
ent in placing a child in an unknown environment (206,207).
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10. CONCLUSIONS

Most women with mental illness bear and raise children. Pregnancy
and postpartum are times of high risk for illness exacerbation during
which mental illness should be carefully treated. Children of these par-
ents may be at higher risk for negative outcomes than children whose
parents do not have a mental illness because of their biological vulner-
ability to mental illness, the presence of environmental stressors, and
their parent’s style of parenting. Outcomes may be improved by (a)
assertive treatment of maternal mental illness, (b) supports and services
to improve the familial environment and to address the child’s specific
needs, and (c) parent skills training for parents with maladaptive
parenting styles. Interventions should be selected to target the needs of
each individual family. Because adaptive parenting protects vulnerable
children, parent skills training is a critical area of intervention to prevent
problems from developing and persisting in at-risk children.
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beliefs and safety behaviors, 92t
CBT effectiveness, 96–97
pregnancy and postpartum, 88

PPD. See Postpartum depression
Pre-eclampsia, 19
Pregnancy, 23t

agoraphobias, 86
anxiety disorders

presentation, 85–89
treatment, 89–101

classes
schizophrenia, 142

depression, 13–32
clinical course, 16–18
prevalence, 14–16
risk factors, 17–18
treatment, 20–30

eating disorders, 181–184
first trimester, 188–189
second trimester, 189–190
strategies, 191–192
third trimester, 190–191

effect on medication concentrations, 8t
effect on medication metabolism, 5–7
generalized anxiety disorder, 88–89
mental illness routine screening, 42–43
obsessive compulsive disorder, 86–88
panic disorders, 85–86
schizophrenia

antipsychotic medications, 145–146
course of illness, 143
outcomes, 143–144
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social phobias, 89
substance abuse, 153–173

assessment and screening, 154–156
epidemiology, 156–157
legal issues, 170–171

untreated depression, 18–20
Pregnancy-induced hypertension (PIH), 19
Prenatal alcohol exposure, 159–160
Prenatal care

depression, 19–20
Prenatal depression

predicting postpartum depression, 17
Prenatal lithium exposure, 111–112
Preschool children

maternal mental illness, 209–210
Primary Care Evaluation of Mental Disor-

ders Patient Health Questionnaire
(PRIME-MD, PHQ), 15–16

Progesterone
postpartum depression, 49, 50t–51t

Prolixin
FDA use-in-pregnancy ratings, 6t

Propanolol
FDA use-in-pregnancy ratings, 7t

Prozac
breast-feeding, 10, 55–56, 57t–59t, 63
FDA use-in-pregnancy ratings, 6t
newborn effects, 7
postpartum depression

randomized controlled clinical trials,
64–65

safety in pregnancy, 22–25
spontaneous abortions, 30

Psychiatric disorders
lifetime prevalence rates, 2t
12 month prevalence rates, 2t
postpartum

questions probing for, 46t
during pregnancy and following deliv-

ery
treatment, 1–11

Psychiatric medications
during breast-feeding, 9–10
newborn effects, 7
previous discontinuation, 2–3
sedation, 8
sexual functioning, 9

tapering off, 3
weight gain, 9

Psychiatric symptoms
premenstrual relapse, 9

Psychosis
postpartum

characteristics, 44t
treatment, 67, 68

Psychotherapy, 3
PTSD. See Posttraumatic stress disorder

Q

Questionnaire for Eating Disorder Diag-
noses (Q-EDD), 186

Quetiapine
FDA use-in-pregnancy ratings, 7t
impact on offspring, 114
obsessive compulsive disorder, 99–100

R

Relationship counseling
schizophrenia, 142

Relaxation techniques, 3
Remeron

FDA use-in-pregnancy ratings, 6t
pregnancy, 30

Restoril
breast-feeding, 101
FDA use-in-pregnancy ratings, 6t

Risperdal
FDA use-in-pregnancy ratings, 7t
impact on offspring, 114
postpartum psychosis, 67

Risperidone
FDA use-in-pregnancy ratings, 7t
impact on offspring, 114
postpartum psychosis, 67

Ritalin
FDA use-in-pregnancy ratings, 7t

S

Safety counseling
schizophrenia, 142

Sarafem
breast-feeding, 10, 55–56, 57t–59t, 63
FDA use-in-pregnancy ratings, 6t
newborn effects, 7
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postpartum depression
randomized controlled clinical trials,

64–65
safety in pregnancy, 22–25
spontaneous abortions, 30

Schizophrenia, 139–149
antenatal needs, 141–142
atypical antipsychotics, 141t
breast-feeding, 147–148
childbearing years services, 148–149
first-generation antipsychotics, 140
heritability, 200t
later outcomes, 145
obesity risk, 5
obstetrical complications, 143–144
parental custody loss, 144
postpartum course of illness, 144
postpartum psychosis

ECT, 144
pregnancy, 143–144, 146–147
second-generation antipsychotics, 140–

141
symptoms, 140t
total protein, 145–146
untreated risk to mother and fetus,

143
School-age children

maternal mental illness, 210–211
Second-generation antipsychotics

vs first-generation antipsychotics, 141t
Sedatives

FDA use-in-pregnancy ratings, 6t
Selective norepinephrine reuptake inhibi-

tors (SNRI)
anxiety disorders, 98

Selective serotonin reuptake inhibitors
(SSRI)

anxiety disorders, 98
breast-feeding, 55, 56t–62t, 101
neonatal adaptability, 30
newborn effects, 7
panic disorders, 99
postpartum depression, 68
pregnancy, 22–28
safety in pregnancy, 22

Self-care
schizophrenia, 142

Seroquel
FDA use-in-pregnancy ratings, 7t
impact on offspring, 114
obsessive compulsive disorder,

99–100
Sertraline

breast-feeding, 55–56, 56t–57t, 101
FDA use-in-pregnancy ratings, 6t
postpartum depression, 66

nonrandomized interventions,
65–66

pregnancy, 27
Serzone

FDA use-in-pregnancy ratings, 6t
pregnancy, 30

Sinequan
FDA use-in-pregnancy ratings, 6t

Sleep deprivation
postpartum bipolar disorders, 120

Smoking
depression, 19
schizophrenia, 142, 143–144

SNRI. See Selective norepinephrine
reuptake inhibitors

Social anxiety
CBT effectiveness, 96

Social phobias
beliefs and safety behaviors, 92t
pregnancy and postpartum, 89
prevalence rates, 2t

Social support
child outcomes, 203–205

SSRI. See Selective serotonin reuptake
inhibitors

St. John’s wort
effect on hormone supplements, 9
pregnancy, 31

Stelazine
FDA use-in-pregnancy ratings, 7t

Stimulants
FDA use-in-pregnancy ratings, 7t

Street drugs
depression, 19

Substance abuse
cessation

schizophrenia, 142
depression, 19
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pregnancy, 153–173
assessment and screening,

154–156
epidemiology, 156–157
legal issues, 170–171

prevalence rates, 2t
Sumatriptan

FDA use-in-pregnancy ratings, 7t
Support groups

postpartum depression
nonrandomized interventions, 66

T

TCA. See Tricyclic antidepressants
Tegretol

bipolar disorder, 118, 124
breast-feeding, 63, 124
effect on hormone supplements, 9
FDA use-in-pregnancy ratings, 6t
impact on offspring, 112–113, 124
monitoring guidelines, 124
side effects, 124
tapering off, 3

Temazepam
breast-feeding, 101
FDA use-in-pregnancy ratings, 6t

Thyroid dysfunction
vs postpartum depression, 43

Thyroid hormones
postpartum depression, 53t

Tofranil
FDA use-in-pregnancy ratings, 6t
safety in pregnancy, 22

Topiramate
effect on hormone supplements, 9

Trauma
child outcomes, 203–205

Trazodone
FDA use-in-pregnancy ratings, 6t
pregnancy, 30

Tricyclic antidepressants (TCA)
exacerbating constipation, 4
panic disorders, 99
pregnancy, 22, 23t

Trifluoperazine
FDA use-in-pregnancy ratings, 7t

Trihexyphenidyl
FDA use-in-pregnancy ratings, 7t

Trileptal
effect on hormone supplements, 9
FDA use-in-pregnancy ratings, 6t

Tylenol
FDA use-in-pregnancy ratings, 7t

V

Valium
FDA use-in-pregnancy ratings, 6t
newborn effects, 7

Valproate
bipolar disorder, 123–124
breast-feeding, 123
FDA use-in-pregnancy ratings, 6t
impact on offspring, 112, 123–124
monitoring guidelines, 124
side effects, 123–124
tapering off, 3

Valproic acid
breast-feeding, 63

Venlafaxine
breast-feeding, 62t
FDA use-in-pregnancy ratings, 6t
pregnancy, 28
tapering off, 3

W
Weight loss

maternal
depression, 18–19

postpartum
eating disorders, 193

Wellbutrin
breast-feeding, 62t
FDA use-in-pregnancy ratings, 6t
pregnancy, 29
spontaneous abortions, 30

X

Xanax
FDA use-in-pregnancy ratings, 6t

Z

Zaleplon
breast-feeding, 63, 127

Ziprasidone
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FDA use-in-pregnancy ratings, 7t
impact on offspring, 114

Zoloft
breast-feeding, 55–56, 56t–57t,

101
FDA use-in-pregnancy ratings, 6t
postpartum depression, 66

nonrandomized interventions,
65–66

pregnancy, 277

Zolpidem
baby blues, 67
breast-feeding, 63, 127
FDA use-in-pregnancy ratings, 6t

Zyprexa
breast-feeding, 64
FDA use-in-pregnancy ratings, 6t
impact on offspring, 114
postpartum psychosis, 67
side effects, 126
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