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Abstract

Background: Perinatal mood disorders affect up to 20% of women in the United States. Little is known about
how disorders in maternal mood may affect rates of breastfeeding.
Objective: To determine the impact of prenatal depressive symptoms and high pregnancy-related anxiety on (1)
prenatal intention to breastfeed and (2) breastfeeding initiation.
Methods: We prospectively followed 1436 pregnant women enrolled in the cohort study Project Viva. The main
outcome measures were (1) mother’s second trimester self-report of intention to use all or mostly formula in the
first week of life and (2) failure to initiate breastfeeding. We defined prenatal depressive symptoms as a second
trimester Edinburgh Postpartum Depression Scale (EPDS) score of �13 and high pregnancy-related anxiety as a
‘‘very much’’ response to three or more questions on a first trimester pregnancy anxiety scale.
Results: Of the 1436 participants, 9% (n¼ 125) had prenatal depressive symptoms indicative of depression, and
10% (n¼ 141) reported high pregnancy-related anxiety; 11% (n¼ 159) intended to give mostly or only formula in
the first week of life, and 86% (n¼ 1242) initiated breastfeeding. In multivariate analyses, women with prenatal
depressive symptoms (OR 1.92, 95% CI 1.11, 3.33) and high pregnancy-related anxiety (OR 1.99, 95% CI 1.12,
3.54) were roughly two times more likely than women without these mood disorders to plan to formula feed.
However, neither prenatal depressive symptoms (OR 1.06, 95% CI 0.61, 1.84) nor high pregnancy-related anxiety
(OR 1.28, 95% CI 0.74, 2.20) was associated with failure to initiate breastfeeding.
Conclusions: In a healthcare setting highly supportive of breastfeeding, women with prenatal depressive
symptoms and possibly those with high pregnancy-related anxiety were less likely to plan prenatally to
breastfeed, although this tendency did not translate into lower breastfeeding initiation rates.

Introduction

Perinatal mood and anxiety disorders affect an esti-
mated 20% of women during pregnancy1 or in the post-

partum period2 and include prenatal depression3–6 (7%–11%),
postpartum depression2,3,7 (11%–14%), postpartum psycho-
sis8 (0.1%–0.2%), and anxiety disorders7,9,10 (6.6%–16.8%).
Some experts also include high levels of pregnancy-related
anxiety—maternal fears and anxiety related to the outcome of
the pregnancy, the experience of labor, and the health and
well-being of the fetus11,12—within the spectrum of perinatal

mood and anxiety disorders.13–17 Perinatal mood and anxiety
disorders are associated with many aspects of maternal
health, including breastfeeding.18–23 However, the few stud-
ies that have examined the association between perinatal
mood disorders and breastfeeding have been cross-sectional
studies of postpartum depression rates among breastfeeding
vs. nonbreastfeeding women, often reporting lower rates
of depression or better mood among women who breast-
feed.21–23 Studies have shown decreased breastfeeding dura-
tion in women with postpartum depression,18–20 although
few of these studies attempted to distinguish new-onset
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postpartum depression from persistent perinatal depres-
sion beginning prior to delivery. Two separate studies have
shown that prenatal depression was not associated with de-
creased prenatal intention to breastfeed after controlling for
maternal socioeconomic factors or behavioral characteris-
tics.24,25 No study has specifically examined the effect of pre-
natal depression on breastfeeding initiation, although a study
by Chung et al.26 in Philadelphia showed that persistent
perinatal (i.e., prenatal and postpartum) depression had no
effect on continuation of breastfeeding for 1 month or less. To
our knowledge, no studies have examined links between
prenatal maternal anxiety disorders or pregnancy-related
anxiety and breastfeeding, although one study showed a
positive association between postnatal maternal anxiety and
infant formula supplementation during the postpartum hos-
pital stay.27

The studies of postpartum mood and breastfeeding do not
take into account the process by which women choose to
breastfeed. Breastfeeding behavior is a two-step process: (1)
decision to breastfeed, which is shaped by sociodemographic,
clinician, and psychosocial factors,20,28–31 and (2) initiation of
breastfeeding, which is dependent on the same factors as well
as hospital maternity practices, mode of delivery, and peri-
natal complications.32–38 Studies estimate that 82%–97% of
women make their decision about breast or formula feeding
prior to delivery.39–42 The vast majority (75%–97%) of women
who indicate during pregnancy that they plan to breastfeed
do initiate breastfeeding.39–41 Prenatal mood disorders may
affect a woman’s plans to breastfeed and may be early risk
factors for failure to breastfeed.

The aims of this study were to examine the associations of
prenatal depressive symptoms and of high pregnancy-related
anxiety with (1) prenatal intention to breastfeed and (2) ini-
tiation of breastfeeding.

Materials and Methods

We used data collected as part of Project Viva, a prospec-
tive cohort study of the determinants of pregnancy outcomes
and offspring health.43 Pregnant members of eight selected
obstetric offices of Harvard Vanguard Medical Associates, a
large, multispecialty urban=suburban group practice in east-
ern Massachusetts, were enrolled in the study at their first
prenatal visit and followed through delivery and postpartum.
Human subjects committees of Harvard Pilgrim Health Care,
Brigham and Women’s Hospital, and Beth Israel Deaconess
Medical Center approved the study protocols. At the first
study visit, directly after the initial clinical prenatal visit, a
trained research assistant approached the potential partici-
pant, described the study, obtained informed consent,
administered a brief interview, and provided a take-home
self-administered questionnaire. Research assistants were not
associated with any of the clinical offices or hospitals involved
in the participants’ care; they informed participants at the
initial screening visit that participation in the project would
have no effect on routine care and that this information would
not be communicated to their healthcare providers. Subjects
were blinded to the specific hypotheses, and there were no
specific hypotheses about lactation at the time of recruitment.
Breastfeeding was not specifically mentioned during recruit-
ment, and none of the recruiters were associated with
breastfeeding promotion.

Exclusion criteria were multiple gestation, inability to an-
swer questions in English, plans to move out of the area before
delivery, and gestational age >22 completed weeks at initial
prenatal clinical appointment. We enrolled 2670 pregnant
women (64% of those eligible) between April 22, 1999, and
July 31, 2002. Of the 2670 participants, 329 subsequently be-
came ineligible because of multiple gestation (n¼ 19), trans-
ferring obstetric care to a nonstudy site (n¼ 115), or because
they were no longer pregnant (n¼ 195). Of the 2341 remaining
participants, 195 (8%) withdrew and 18 (<1%) were lost to
follow-up, leaving 2128 who delivered a live infant. We ex-
cluded women from this analysis who did not complete all
items on the anxiety questionnaire (n¼ 187) and who did not
return (n¼ 366) or who did not complete one or more ques-
tions of the second trimester Edinburgh Postpartum Depres-
sion Scale (EPDS) (n¼ 44). We also excluded women who did
not respond to the question regarding previous history of
depression (n¼ 3), which we defined as self-reported de-
pressive symptoms and either a (1) prepregnancy diagnosis of
depression by a health professional or (2) prior use of pre-
scription antidepressants. Finally, we excluded women
whose postdelivery breastfeeding status could not be de-
termined (n¼ 20) or who were uncertain what they would
feed their baby in the first week of life (n¼ 72). Thus, we based
these analyses on 1436 women.

Study representatives enrolled women immediately after
the initial clinical prenatal appointment, usually during the
first trimester of pregnancy. Study representatives then con-
ducted a brief interview, and women were asked to complete
a short questionnaire that included 7 items on pregnancy-
related anxiety of the 10 previously used by Rini et al.44 The
questionnaire included such items as concern about how the
baby is growing and developing and concern about having a
hard or difficult labor and delivery. For each item, the possible
responses were very much, moderately, somewhat, and not at
all.44–46 The mean gestational age at the time the woman
completed the anxiety questionnaire was 10.4 weeks.

The second trimester study visit occurred in late second
trimester, typically at 26–28 weeks. At that time, participants
completed a questionnaire on history of depressive symp-
toms, previous diagnosis of depression by a medical pro-
fessional, and previous use of antidepressant medication.
Participants also completed the 10-item Edinburgh EPDS.47

We have described the study procedures in more detail else-
where.48 The EPDS has been validated for use in prenatal
patients and is 86% sensitive and 78% specific for diagnosis of
prenatal depression.49

At the same second trimester visit, we determined each
subject’s intention to breastfeed with written questions asking
if she planned to feed her infant breast milk only, mostly
breast milk, some formula, mostly formula, some breast milk,
or formula only during the first week of infant life or if she was
uncertain about what she planned to feed her infant in the first
week. Women who planned mostly or exclusively to bottle
feed during the first week of life (n¼ 159) were categorized as
‘‘planned to formula feed.’’ Women who indicated that they
would only or mostly breastfeed during the first week of life
were categorized as ‘‘planned to breastfeed.’’

Information on initiation of breastfeeding was collected at
postdelivery interviews. Participants were asked: ‘‘Have you
breastfed your baby? By breastfeeding, we mean that you
have put your baby to your breast whether or not your baby
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actually received breast milk, or that you have fed your baby
your breast milk?’’ to report whether or not they had initiated
breastfeeding. We defined failure to initiate breastfeeding as a
response of No to this question.

We attempted to minimize bias due to self-report of
breastfeeding behaviors in many ways. First, Project Viva
research assistants who conducted the delivery interview
typically had not met with participants prior to the delivery
interview, which included the breastfeeding behavior ques-
tions. None of the research assistants involved in Project Viva
were involved in breastfeeding promotion or education, and
none were clinical care providers in any of the hospital or
clinic sites associated with Project Viva. Participants were
reminded during each of the in-person interviews that their
answers were confidential and that their answers would
not affect the healthcare provided to them. Research assistants

also underwent a lengthy training process on interviewing
and were observed several times prior to being allowed to
interview participants independently. The script used for the
delivery interview was written and piloted to be value neutral
to attempt to encourage accurate self-report. Specifically, the
research assistant’s delivery interview dialogue reads: ‘‘This
next section is about feeding your baby. I’d like to begin by
stressing that there are no right or wrong answers. Please just
answer as best you can.’’

We estimated odds ratios (ORs) of prenatal intention to
formula feed and failure to initiate breastfeeding from logistic
regression models fit using SAS version 8.02 software (SAS
Institute, Cary, NC). We categorized prenatal depressive
symptoms into two groups based on the second trimester
EPDS score. We considered women with scores of<13 to have
no complaint of prenatal depressive symptoms, and we

Table 1. Maternal Characteristics and Associated Prevalence of Prenatal Depressive Symptoms

and High Pregnancy-Related Anxiety: Data from 1436 Participants in Project Viva

Maternal characteristic n (%) of total

n (%) of category
with prenatal depressive

symptoms

n (%) of category
with high pregnancy-

related anxiety

Total 1436 125 (9%) 141 (10%)
Age, years
<25 86 (6%) 17 (20%) 17 (20%)
25–29 300 (21%) 26 (9%) 28 (9%)
30–39 993 (69%) 79 (8%) 87 (9%)
40þ 57 (4%) 3 (5%) 9 (16%)

Parity
No previous live births 706 (49%) 58 (8%) 96 (14%)
1 or more previous live births 730 (51%) 67 (9%) 45 (6%)

Race=ethnicity
White 1051 (74%) 75 (7%) 86 (8%)
Black 163 (11%) 22 (14%) 17 (10%)
Asian 85 (6%) 10 (12%) 19 (22%)
Hispanic 75 (5%) 12 (10%) 12 (16%)
Other=multiracial 56 (4%) 6 (11%) 6 (11%)

Country of origin
United States 1136 (79%) 89 (8%) 102 (9%)
Non-United States 280 (20%) 35 (13%) 37 (13%)

Educational Attainment
Less than high school 24 (2%) 2 (9%) 3 (13%)
High school diploma 87 (6%) 18 (21%) 16 (18%)
Some college 279 (20%) 27 (10%) 27 (10%)
4-year college degree 557 (39%) 41 (7%) 45 (8%)
Graduate degree 483 (34%) 37 (8%) 49 (10%)

Partner status
Partnered 1342 (94%) 103 (8%) 121 (9%)
Unpartnered 87 (6%) 22 (26%) 18 (21%)

Household income
�$40,000 143 (10%) 23 (17%) 19 (13%)
$40,001–70,000 312 (23%) 30 (10%) 32 (10%)
>$70,000 889 (64%) 55 (6%) 76 (9%)

Prepregnancy history of depression 164 (11%) 40 (24%) 27 (17%)
Gestational age delivered
<37 weeks 92 (6%) 7 (8%) 12 (13%)
�37 weeks 1344 (94%) 118 (9%) 129 (10%)

Body mass index (BMI)
<25 937 (65%) 72 (8%) 93 (10%)
25–29 305 (21%) 34 (11%) 24 (8%)
�30 189 (13%) 19 (10%) 23 (12%)

Prenatal depressive symptoms þ
high pregnancy-related anxiety

30 (2.1%) – –
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designated these women as the reference group. We classified
women with scores of �13 on a 0–30 scale as having prenatal
depressive symptoms, in keeping with studies validating the
EPDS as a measure of major and minor depression in English-
speaking populations.47,49,50 We categorized pregnancy anx-
iety into two groups based on the number of times a woman
chose the response very much to any of the anxiety questions.
We have previously used this categorical measure of anxiety
because it does not require an assumption of equidistance
between response levels of somewhat, moderately, and very
much. We classified women with three or more very much
responses as the high anxiety group. We categorized all other
women as having low-moderate levels of pregnancy-related
anxiety.

We considered the following variables as possible con-
founders or effect modifiers: maternal age, race=ethnicity,
maternal country of origin, gestational age, mode of delivery,
partner status, household income, and maternal educational
attainment.

Results

Table 1 shows the distribution of study characteristics and
the percent of women reporting prenatal depressive symp-
toms and high pregnancy-related anxiety. The study popu-
lation was largely white, well educated, and married. The
average age of the participants was 32.4 years, and 51% had a
previous live birth. Nonwhite women more frequently re-
ported prenatal depressive symptoms and high pregnancy-
related anxiety, as did women in the lowest category of
household income. In a previous analysis, we showed that the
higher prevalence of prenatal depressive symptoms in mi-
nority women was largely explained by lower socioeconomic
position.48 High pregnancy anxiety was more prevalent
among younger women (20% of women under 25) and
among women with prenatal depressive symptoms (24% of
women with depressive symptoms compared with 8% of
women without prenatal depressive symptoms).

Table 2 shows breastfeeding intention and initiation in our
study population. Overall, 89% of subjects planned prenatally
to breastfeed; 81% of women with prenatal depressive
symptoms and 86% of women with high pregnancy-related
anxiety reported plans to breastfeed in the first week of life.
With respect to breastfeeding initiation, 86% of subjects ini-
tiated breastfeeding, including 86% of women with prenatal
depressive symptoms and 84% of women with high
pregnancy-related anxiety.

In Figure 1, we present the flow of participants from in-
tention to initiation and the relationship to prenatal de-

pressive symptoms and high pregnancy-related anxiety in
our study population. Overall, prenatal intention to breast-
feed predicted initiation; 91%–96% of women who intended
to breastfeed initiated breastfeeding. Among women with
prenatal depressive symptoms, 81% intended to breastfeed,
and very few of those (4%) failed to initiate breastfeeding; of
the 19% of depressed women who intended to formula feed,
one third (33%) chose to initiate breastfeeding. Similar pat-
terns were seen for women with high pregnancy-related
anxiety. In contrast, whereas 90% of women without depres-
sive symptoms or high pregnancy-related anxiety intended
to breastfeed, a lower proportion (8%) of women who inten-
ded to formula-feed converted to initiate breastfeeding.

Prenatal intention

In Tables 3 and 4, we present the results of logistic regres-
sion modeling of the associations of prenatal depressive
symptoms and high pregnancy-related anxiety on prenatal
plans to formula feed. Compared with women with a EPDS
score of <13, women whose scored �13 were more likely to
have prenatal plans to formula feed, with an OR of 2.08 (95%
CI 1.28, 3.38). Once adjusted for parity, country of origin,
household income, maternal educational attainment, and
prepregnancy body mass index (BMI, kg=m2), the OR fell to
1.92 (95% CI 1.11, 3.33). As shown in Table 4, the OR fell again
to 1.81 (95% CI 1.04, 3.34) after adjusting further for high
pregnancy-related anxiety. In unadjusted analyses, women
with high pregnancy-related anxiety were somewhat more
likely to plan to formula feed prenatally (OR 1.40, 95% CI 0.84,
2.33), although this association was not statistically signifi-
cant. Adjustment for education, household income, and pre-
pregnancy BMI increased the effect estimate (OR 1.99, 95% CI
1.12, 3.54). In Table 4, however, we show that further ad-
justment for prenatal depressive symptoms lowered this ef-
fect estimate slightly, to 1.87 (95% CI 1.04, 3.34).

Initiation

The associations of prenatal depressive symptoms and
high pregnancy-related anxiety with initiation of breastfeed-
ing are shown in Tables 4 and 5. We saw little evidence of an
association between prenatal depressive symptoms and fail-
ure to initiate breastfeeding (age-adjusted OR 1.16, 95% CI
0.69, 1.93). In Table 4, we show that adjustment for parity,
origin, household income, maternal educational attainment,
prepregnancy BMI, gestational length, and high pregnancy-
related anxiety decreased the effect estimate slightly (OR 1.03,
95% CI 0.59, 1.80). After adjustment for multiple covariates
(Table 4), women with high pregnancy-related anxiety did

Table 2. Infant Feeding Plans Reported in Second Trimester and Actual Initiation of Breastfeeding

by Prenatal Depressive Symptoms and High Pregnancy-Related Anxiety: Data from 1436 Women in Project Viva

Prenatal infant feeding intention Initiation of breastfeeding

Maternal mood Total
Breastfeed

only
Mostly

breastfeed
Mostly
formula

Formula
feed only Initiated Did not initiate

No prenatal depressive symptoms 1311 1032 (79%) 144 (10%) 25 (2%) 110 (8%) 1137 (87%) 174 (13%)
Prenatal depressive symptoms 125 79 (63%) 22 (18%) 7 (6%) 17 (13%) 105 (84%) 20 (16%)
Low–moderate pregnancy-related anxiety 1295 1007 (78%) 149 (12%) 23 (2%) 116 (9%) 1123 (87%) 172 (13%)
High pregnancy-related anxiety 141 104 (74%) 17 (12%) 9 (6%) 11 (8%) 119 (84%) 22 (16%)
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FIG. 1. Maternal prenatal breastfeeding intention and relationship to initiation of breastfeeding in women with (A) and
without (B) prenatal depressive symptoms and high pregnancy-related anxiety. Data from 1436 participants in Project Viva.
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not appear appreciably more likely to initiate breastfeeding
(OR 1.27, 95% CI 0.74, 2.20) than did women with low to
moderate pregnancy-related anxiety.

Women with pregnancy-related anxiety or prenatal de-
pressive symptoms may have been prescribed psychiatric
medication prior to or during pregnancy, and this may have
potentially influenced their prenatal intention to breastfeed.
We examined this by conducting stratified analyses to deter-
mine if the effects of depression on breastfeeding behaviors
were significantly different in women who had or had not

been prescribed medicine for depression prior to or during
pregnancy. Our stratified analyses showed consistency be-
tween the two subgroups. No significant interactions were
detected between preconception use of medication for de-
pression and prenatal depressive symptoms in predicting ei-
ther intention ( p¼ 0.77 for prepregnancy and p¼ 0.96 for
prenatal prescription) or initiation ( p¼ 0.66 for prepregnancy
and p¼ 0.43 for prenatal prescription). We also detected no
significant interactions between high pregnancy-related anx-
iety and use of psychiatric medications during pregnancy
(intention, p¼ 0.30; initiation, p¼ 0.36).

Discussion

These results indicate that women reporting prenatal de-
pressive symptoms were nearly twice as likely to plan to
formula feed prenatally. Neither prenatal symptoms of de-
pression nor high pregnancy-related anxiety, however, was a
strong predictor of actual initiation of breastfeeding in the
hospital. This seeming contradiction appeared to be due to
changes in breastfeeding intention in depressed and anxious
women and did not appear to be influenced by the use of
psychiatric medications either prior to or during pregnancy,
neither of which predicted intention to formula feed or failure

Table 4. Odds Ratios (95% Confidence Intervals) for Multivariate Models of Associations of Prenatal

Depressive Symptoms and High Pregnancy-Related Anxiety with Prenatal Intention to Formula Feed

and Failure to Initiate Breastfeeding

Maternal characteristic Prenatal intention to formula feed Failure to initiate breastfeeding

Prenatal depressive symptoms
EDPS< 13 1.0 1.0
EDPS� 13 1.81 (1.04, 3.34) 1.03 (0.59, 1.80)

High pregnancy-related anxiety
Low–moderate 1.0 1.0
High 1.87 (1.04, 3.34) 1.27 (0.74, 2.20)

Age, years
<25 0.29 (0.12, 0.70) 0.89 (0.45, 1.77)
25–29 1.36 (0.86, 2.14) 0.98 (0.64, 1.50)
30–39 1.0 1.0
40þ 0.61 (0.20, 1.88) 0.64 (0.24, 1.70)

Parity
Nulliparous 1.0 1.0
Parous 3.32 (2.14, 5.13) 1.99 (1.38, 2.86)

Origin
United States 1.0 1.0
Non-United States 0.27 (0.14, 0.50) 0.29 (0.16, 0.50)

Education
Less than high school 15.02 (4.08, 55.31) 6.58 (2.17, 19.92)
High school graduate 7.85 (3.50, 17.58) 5.17 (2.58, 10.34)
Some college 7.35 (3.82, 14.14) 4.50 (2.65, 7.63)
College degree 3.29 (1.75, 6.19) 2.15 (1.31, 3.53)
Graduate degree 1.0 1.0

Household income
�$40,000 2.79 (1.57, 4.96) 1.74 (1.01, 3.07)
$40,001–$70,000 1.68 (1.07, 2.63) 1.50 (1.00, 2.24)
$70,000þ 1.0 1.0

Prepregnancy BMI (kg=m2)
<25 1.0 1.0
25–29 1.43 (0.92, 2.22) 1.33 (0.89, 1.99)
30þ 1.15 (0.71, 1.86) 1.57 (1.02, 2.40)

Gestational age
<37 weeks – 3.33 (1.92, 5.76)
37þweeks – 1.0

Table 3. Odds Ratios (95% Confidence Intervals)

for Associations of (1) Prenatal Depressive Symptoms

and (2) High Pregnancy-Related Anxiety

with Prenatal Intention to Formula-Feed

Models
Prenatal depressive

symptoms
High pregnancy-
related anxiety

Age-adjusted 2.08 (1.28, 3.38) 1.40 (0.84, 2.33)
Multivariate, adjusteda 1.92 (1.11, 3.33) 1.99 (1.12, 3.54)

aAdjusted for parity, country of origin, household income,
maternal educational attainment, and prepregnancy BMI.
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to initiate breastfeeding. Whereas intention to breastfeed
predicted breastfeeding initiation in nondepressed and non-
anxious women, women with prenatal depressive symptoms
and high pregnancy-related anxiety more often chose to ini-
tiate breastfeeding despite their prenatal intention to formula
feed. (The fact that prenatal depression did not affect initiation
but did affect intent, a known predictor of initiation in this
population and others, suggests that clinical care or other
factors during pregnancy and at the delivery hospital may
have either changed intention in late pregnancy or convinced
women who had not intended to breastfeed to try breast-
feeding, especially women with pregnancy-related anxiety
and prenatal depressive symptoms). It may be that breast-
feeding promotion services in the third trimester or prenatal
care and at the delivery hospital were able to assuage some of
the fears or lack of breastfeeding confidence that might have
been carried by mothers with anxiety or depressive symp-
toms. The unusually high breastfeeding initiation rate in this
population (86%) suggests that these services were particu-
larly effective. Alternatively, the high pregnancy-related
anxiety and depressive symptoms measured in early and
midpregnancy, respectively, may have been resolved by the
time of delivery.

This is the first study to examine the association of
pregnancy-related anxiety with infant feeding intention. Our
finding that highly anxious women more often planned to
formula feed suggests that anxious patients might benefit
from breastfeeding counseling. Two previous studies repor-
ted that a complaint of prenatal depressive symptoms was
unassociated with infant feeding plans,26,51 but patients with
symptoms of prenatal depression in Project Viva were more
likely to plan to formula feed. To our knowledge, our study is
also the first to examine whether prenatal depressive symp-
toms and pregnancy-related anxiety predict breastfeeding
initiation. The lack of association between these prenatal
mood disorders and breastfeeding initiation was surprising,
as both prenatal depressive symptoms and anxiety were as-
sociated with prenatal infant feeding intentions. Given the
impact of breastfeeding on child health and the potentially
modifiable impact of mood disorders on breastfeeding in-
tentions and behavior, it is important to replicate these find-
ings in other populations.

We were able to examine how prenatal mood disorders af-
fect two stages in the process of establishing breastfeeding:
prenatal intention to breastfeed and initiation of breastfeeding.
Other studies, which have been cross-sectional or retrospective
or have not measured maternal feeding behaviors as precisely,
are unable to document the impact of maternal mood on these
critical early steps in the breastfeeding process.18–23,51–55

The Project Viva population is largely Caucasian and well
educated and received care within a prenatal outpatient sys-
tem with strong breastfeeding support practices. There was
an unusually high prevalence of breastfeeding initiation
within our cohort.56 It is difficult to determine if prenatal
depressive symptoms or pregnancy-related anxiety would
have the same effect in a population with low breastfeeding
rates and less clinician support for breastfeeding.51

We recognize several limitations in these analyses. First,
our study had a follow-up rate of 67% from the first prenatal
visit to 6 months postpartum, mostly because women became
ineligible for the study as a result of change in pregnancy or
care status or withdrawal from the study. This study relied on
cross-sectional data to examine associations of maternal mood
with prenatal intention to breastfeed in the second trimester of
pregnancy. In doing so, we were unable to assess if a partic-
ipant’s intention to breastfeed changed throughout her
pregnancy, which seems the most likely explanation for the
lack of association between mood disorder and actual initia-
tion of breastfeeding. Finally, the outcome measure for initi-
ation of breastfeeding does not necessarily provide verifiable
proof of actual transfer of milk from mother to infant. How-
ever, maternal behaviors related to breastfeeding, not the
success of such behaviors, were the objective measures in
which we were interested, given the potential influence of
maternal prenatal mood on behavior and motivation.

We acknowledge potential bias due to self-report in these
analyses. However, we took care to minimize potential bias:
trained interviewers who were associated neither with
breastfeeding promotion nor with the subjects’ healthcare
providers conducted the interviews, and questions related to
breastfeeding were phrased in a neutral manner to promote
accurate self-report. Despite these provisions, it is still possi-
ble that some mothers misrepresented their breastfeeding
status either intentionally or unintentionally. The proportion
of mothers who self-reported breastfeeding at delivery in our
study (86%) agrees with the proportion who self-reported
having ever breastfed at our 6-month follow-up visit (88%),
however, giving some measure of internal reliability. Ad-
ditionally, of those who self-reported initiation of breast-
feeding at delivery, only 0.6% denied that they had ever
breastfed at the 6-month follow-up visit.

Our findings suggest a role for more fine-honed studies
designed to examine mood and intention as they change
throughout the entire prenatal and perinatal period. The most
logical solution to our paradoxical findings seems to be that
either mood or intention changed during pregnancy; if we
had measured mood in the first weeks after delivery, we
might have found that mood disorders at that time were as-
sociated with initiation. The support groups, lactation con-
sultant services, and prenatal teaching on lactation offered by
clinics and hospitals serving our study participants were
particularly strong and may have contributed to a conversion
between intent and initiation among women with mood dis-
orders. This interpretation is supported by the data given in
Figure 1, which shows that women with high prenatal anxiety
or prenatal depressive symptoms whose prenatal intention
was not to breastfeed more frequently changed their intention
and initiated breastfeeding.

The success of the prenatal and perinatal breastfeeding
promotion programs is indicated by the high proportion of
women who breastfed in our cohort. Thus, we would suggest

Table 5. Odds Ratios (95% Confidence Intervals)

for Associations of (1) Prenatal Depressive Symptoms

and (2) High Pregnancy-Related Anxiety with

Failure to Initiate Breastfeeding

Models
Prenatal depressive

symptoms
High pregnancy-
related anxiety

Age-adjusted 1.16 (0.69, 1.93) 1.15 (0.71, 1.88)
Multivariate, adjusteda 1.06 (0.61, 1.84) 1.28 (0.74, 2.20)

aAdjusted for parity, country of origin, household income, mater-
nal educational attainment, prepregnancy BMI, and gestational age.
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that mothers with prenatal mood disturbances may benefit
from enhanced prenatal education and perinatal support for
breastfeeding, coupled with mental health interventions if
necessary. Given the relatively few infant contraindications
for breastfeeding (there are few psychiatric medications con-
traindicated for use in lactating mothers, typically antipsy-
chotics, which are used by only a small fraction of the adult
mental health population) and the potential health benefits to
mother and child, we think that this enhanced support and
education may help women with prenatal mood disturbances
to learn and become facile with maternal behaviors and skills.
This enhanced support may be particularly helpful for
women with prenatal mood disturbances whose socio-
demographic characteristics (e.g., high BMI, low socioeco-
nomic status) have already increased their risk to fail to
initiate breastfeeding.

It would be useful to examine whether state or trait anxiety
is associated with breastfeeding intention and behavior, as
well as the more specific pregnancy-related anxiety that we
examined in this study. Previous studies have determined
that the prenatal period is a critical window during which
breastfeeding intention is set.39–41 The association of prenatal
depressive symptoms and high pregnancy-related anxiety
with breastfeeding intention further reinforces the importance
of the prenatal period to breastfeeding success. Although our
data do not prove that women with prenatal depressive
symptoms or high pregnancy-related anxiety can change their
prenatal feeding intention, our results may suggest that these
are potential modifiable risks for failure to initiate breast-
feeding. Recognizing these exposures may be helpful in de-
signing public health interventions to target women at high
risk of failing to breastfeed and its associated negative effects
on maternal-child health.
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