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Review

Introduction

Childbirth is a major life event, and the abrupt change in life 
roles and responsibilities in the postpartum period represents a 
time of risk for the development of anxiety.1 Prevalence studies 
of postpartum anxiety (PPA) reveal estimates of its incidence 
ranging from 3% to 43%, with evidence that it may occur inde-
pendently and at a higher rate than postpartum depression 
(PPD).1-4 However, PPA has received limited attention despite 
evidence linking anxiety with a range of adverse infant health 
outcomes.1,2,4 Even at subclinical levels and independent of 
comorbidity of depression, PPA has been linked to insecure 
attachment behaviours,5 delayed cognitive development,6 neg-
ative temperament,7 and low social engagement8—all relevant 
outcomes given their relationship with infant feeding.9-11

Maternal symptoms of PPA have also been independently 
implicated in infant-feeding outcomes. These include low 
self-efficacy in the parenting role,12 diminished maternal 

reactivity/sensitivity, and decreased coping capability.13 
There is strong evidence that low self-efficacy and reduced 
confidence are key variables influencing breastfeeding initi-
ation and duration.14-16 Associations between maternal sensi-
tivity and breastfeeding initiation, duration, and exclusivity 
have also been consistently identified.17-19

The neurobiological literature provides 2 fundamental 
associations between PPA and lactation. First, PPA may neg-
atively influence breastfeeding and the composition of breast 
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milk through physiological stress responses.20-22 General (ie, 
trait) anxiety disrupts the release of oxytocin and prolactin, 
hormones that promote the milk ejection reflex.4,20,21 
Frequent inhibition of this reflex may cause a physiological 
reduction in breast milk production.20,23 Furthermore, acute 
emotional stress (ie, state anxiety) is associated with elevated 
cortisol and glucose levels. These hormones have been 
implicated in delaying breast fullness and decreasing milk 
volume in the immediate postpartum.23 The second position 
provides evidence that lactation results in endocrinological 
alterations that buffer symptoms of anxiety.4 This may sim-
ply be through anxiolytic contact with infants4 or the physi-
cal act of breastfeeding.24 Animal models have shown that 
hormones produced during lactation can moderate environ-
mental stimuli and subsequent stress responses.25,26 Despite 
some unclear results in lactating women,24,25,27,28 it is theo-
rized that similar processes occur in humans.25

Finally, there is evidence linking suboptimal infant-feed-
ing outcomes with other indices of maternal mental health. A 
systematic review examining the relationship between PPD 
and infant-feeding outcomes found that women with depres-
sive symptoms are at an increased risk of experiencing 
reduced breastfeeding initiation, duration, and self-efficacy.29 
A similar review found that women with high levels of pre-
natal anxiety were more likely to express intentions to for-
mula feed and may be less likely to exclusively breastfeed.30 
Given high rates of sequential and concurrent comorbidity 
between PPA and other indices of maternal mental health, 
and a lack of studies controlling for these key confounds,30 it 
is conceivable that PPA may also undermine recommended 
feeding practices via these processes.

Although there is increasingly robust evidence to suggest a 
relationship between PPA and infant-feeding outcomes, no 
such summary of the literature has been completed. As such, 
this research aims to provide a comprehensive systematic 
review of all existing studies that examine the relationship 
between PPA and infant-feeding outcomes. Similar to other 
reviews of this nature,29,30 a narrative synthesis will be applied 
to account for the heterogeneity in methodologies, measures, 
and analyses found in the field. Given the well-established ben-
efits of recommended infant-feeding practices, and the sub-
stantial lack of uptake to these recommendations globally,31-34 
clarifying this relationship is vital for all those working toward 
improving maternal and infant health.

Methods

This systematic review of the literature used a narrative syn-
thesis methodology. Included studies were initially grouped 
according to infant-feeding outcome (subgroup). Each study 
within a subgroup was then described in a commentary 
reporting on study characteristics including design, sample, 
measures, results, and methodological issues. Differences 
and similarities among study results were then synthesized 
to draw conclusions within and between subgroups.

Eligibility Criteria

Published and unpublished studies were eligible if they col-
lected data relating to current or previous infant-feeding atti-
tudes, behavior, or biological sequelae (ie, breast milk 
composition) and examined anxiety in the postpartum. Given 
high variability in breastfeeding definitions, for the purpose 
of this review, breastfeeding behavior was defined as any cur-
rent or previous breastfeeding activity at any intensity (ie, 
exclusive, any). The operational definition of PPA used was 
any subclinical, self-reported symptoms or clinical diagnosis 
of anxiety occurring during the first year postpartum. This 
liberal time interval was allowed to account for varying meth-
odologies in the literature. Studies that examined women with 
anxiety symptoms (subclinical or clinical) identified pre-
pregnancy or during pregnancy were not deemed eligible. 
Other mental health conditions occurring during pregnancy 
or the postpartum (ie, prenatal anxiety, prenatal or postnatal 
depression, postpartum blues, and puerperal psychosis) were 
also ineligible. However, due to recognized high comorbidity 
rates with postnatal depression, research that focused on post-
natal depression was examined if the measures used contain 
an anxiety subscale with analyses for PPA reported separately. 
Prospective designs that examined prenatal anxiety were also 
examined if PPA was subsequently measured. Studies of 
mothers with premature (< 37 weeks) or very low birth weight 
(VLBW; < 1500 g) infants or those in special care baby units 
or neonatal intensive care units at the time of the study were 
not deemed eligible. Psychological distress is common in 
these populations,35-37 and inclusion was expected to con-
found results. Mothers of infants with specific medical prob-
lems known to affect feeding (eg, cerebral palsy, cleft lip or 
palate, gastrointestinal disorders, severe allergies) were also 
excluded due to the high risk of confounding. Table 1 pro-
vides a summary of inclusion/exclusion criteria. No language 
restrictions were placed on eligibility of studies. Two stud-
ies38,39 required translation from international academics. The 
review protocol can be obtained from the authors.

Information Sources

Scoping searches were initially conducted by a perinatal 
researcher and psychology librarian. The search strategy 
involved systematically reviewing both published and 
unpublished articles and theses targeting academic research, 
conference proceedings, and local and central government 
studies. The information sources were broad to ensure that a 
comprehensive range of studies was assessed for their rele-
vance. The initial search strategy was limited to the inception 
year of each database to August 2015. Databases searched 
were MEDLINE (1966-2014), Global Health (1910-2014), 
Cumulative Index to Nursing and Allied Health Literature 
(CINAHL) (1982-2014), PsycInfo (1887-2014), PsycArticles 
(varies by title), Proquest (varies by database), AMED 
(1985-2014), Cochrane Library (varies by database), Scopus 
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(1823-current), and Google Scholar (varies by title). 
Keywords used in various combinations included “postpar-
tum anxiety,” “postnatal anxiety,” “maternal anxiety,” 
“breastfeeding,” “infant feeding,” “formula feeding,” and 
“bottle feeding.” Boolean operators were applied to blend 
the keywords, and truncation was used to retrieve variants of 
each keyword. Controlled vocabulary (MeSH) was applied 
when searching the MEDLINE database. An example of a 
full electronic search strategy can be found in the appendix. 
Tables of contents for key journals were hand searched from 
2012 to 2015. A manual search of reference lists of included 
articles and relevant reviews was undertaken alongside cor-
respondence to experts in the field to identify any data 
sources not yet found via previous methods.

Study Selection

A 3-stage screening protocol was followed. Titles were 
assessed and any articles that were evidently unsuitable were 
excluded at this preliminary stage. Abstracts were then 
screened and excluded where appropriate. Finally, the full 
text of each eligible article was read thoroughly by 2 authors 
(VF and JAH) to determine inclusion in the synthesis.

Data Extraction

Two review authors (VF and JAH) independently extracted 
data from the included studies. Any inconsistencies were 
resolved by discussion or, where necessary, KMB was con-
sulted. For each study, data extracted included study design, 
participants (sample size and characteristics), measures 
taken, results, and pertinent methodological details. Where 
necessary, authors were contacted to identify/confirm any 
missing or ambiguous data. The Newcastle-Ottawa Quality 
Assessment Scale (NOS) was then applied independently  
to each included study by VF and JAH to generate 

methodological discussion within and across studies. The 
NOS is a quality assessment tool that detects risk of bias. It 
is recommended by the Cochrane Collaboration to examine 
the quality of observational studies in a systematic review.40 
A modified version of the NOS, previously applied in health 
research, was used for cross-sectional designs.41

Results

The search strategy identified 102 studies, of which 33 offered 
information specifically related to PPA and infant-feeding 
outcomes (Table 2 and Supplementary Figure, available 
online). Some studies reported multiple outcomes (eg, breast-
feeding initiation and duration) yielding 45 different analy-
ses. Studies included were published between 1959 and 2014 
with sample sizes ranging from 32 to 186 452 (N = 194 402). 
Samples were derived from 11 countries (Australia, Barbados, 
Brazil, Canada, France, Germany, Italy, Japan, Turkey, the 
United States, and the United Kingdom). Similar to other 
reviews in the area,29,30 heterogeneity in measures, methods, 
and timing of outcome assessments meant that a meta-analy-
sis was not statistically feasible. Instead, data were narratively 
synthesized according to infant-feeding outcome: breastfeed-
ing initiation, exclusive breastfeeding, any breastfeeding, 
breastfeeding attitudes, maternal–infant breastfeeding behav-
ior, and breast milk composition. Where multivariate analy-
ses were conducted to adjust for confounds, they were given 
reporting precedence over bivariate analyses.

PPA and Breastfeeding Initiation

Nine studies examined the association between PPA and 
breastfeeding initiation.42-50 Two, using diagnostic criteria, 
found a positive relationship.45,50 In a dated US cross-sectional 
study,45 primiparous (n = 50) and multiparous (n = 54) moth-
ers who initiated breastfeeding were more likely to be 

Table 1. Inclusion and Exclusion Criteria.

Inclusion Criteria

• Published or unpublished literature in any language
• Subclinical, self-reported symptoms or clinical diagnosis of anxiety occurring during the first year postpartum
• Any current or previous infant-feeding attitude, behavior, or biological sequelae (ie, breast milk composition)
• Studies examining postnatal depression that use an anxiety subscale and report analyses for anxiety separately
• Prenatal anxiety if postnatal anxiety was also assessed and analyses were reported separately

Exclusion Criteria

• Historical literature (> 100 years)
• Subclinical or clinical diagnosis of anxiety occurring prepregnancy
• Other mental health conditions (ie, postpartum blues, postpartum psychosis, prenatal depression, prenatal anxiety,a prenatal depression, 

postpartum depressiona) occurring during pregnancy or the postpartum
• Mothers of infants in special care baby units or neonatal intensive care units at time of study
• Mothers of premature (< 37 weeks) or very low birth weight (< 1500 g) infants
• Mothers of infants with specific health problems known to affect feeding

aExcluded if they did not also examine and provide separate analyses for postpartum anxiety.
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categorized as “anxious” than “calm” predischarge by a 
trained psychiatrist. In an Australian population-based longi-
tudinal cohort study,50 mothers who did not initiate breastfeed-
ing in the hospital (ie, exclusively formula fed) were less likely 
to be admitted to the hospital with an International 
Classification of Diseases (10th revision) diagnosis of anxiety 
disorders in the first year postpartum (adjusted odds ratio 
[AOR], 0.6; 95% confidence interval [CI], 0.5-0.9). However, 
formula-feeding initiation in the hospital was associated with 
earlier hospital admission (41 days) in those who presented 
with such a diagnosis (n = 585, P < .05).

Two studies found an inverse relationship between breast-
feeding initiation and levels of PPA.43,44 In a US study, 422 
women completed the State-Trait Anxiety Inventory (STAI) 
predischarge.43 Participants who initiated breastfeeding 
immediately after the birth had significantly lower anxiety 
scores than those who did not (P < .05). Similarly, a cross-
sectional UK survey of 508 women using a postpartum-spe-
cific anxiety subscale found that mothers who initiated 
breastfeeding had significantly lower levels of anxiety (P < 
.006) than those who fed expressed breast milk or initiated 
formula feeding.44 It is interesting that there was no differ-
ence between the latter 2 categories.

Two studies also found a positive association between PPA 
and predischarge formula supplementation.43,46 In the study 
described above, Britton43 found that mothers who supple-
mented with formula in the hospital had significantly higher 
predischarge state anxiety scores (P < .005). In a Canadian 
cross-sectional study, using a representative sample of 564 
women,46 high maternal trait anxiety at 2 weeks postpartum 
was a positive predictor of supplementation in hospital (haz-
ard ratio, 1.61; 95% CI, 1.01-2.59). No such relationship was 
observed between state anxiety and supplementation.

Three studies found no relationship between PPA and 
breastfeeding initiation.47-49 In a UK cohort study of 145 
women, there was no significant difference in state or trait 
anxiety scores at 1 week or 5 months postpartum between 
those who had initiated breastfeeding and those who had 
not.47 An Australian cohort study (n = 159) found no signifi-
cant difference in Duke Health Profile (anxiety subscale) 
scores at 3 months postpartum between those who initiated 
breastfeeding in the hospital and those who did not.48 In a 
cross-sectional study of 36 primiparous US women, there 
were no differences in postdelivery state anxiety levels 
between breastfeeding initiators and noninitiators.49 Finally, 
a Canadian cohort study examined PPA in 306 women using 
the Hamilton Anxiety Scale (HAM-A) at 3 months and the 
STAI at 3 and 6 months postpartum.42 Due to an unusually 
high prevalence of breastfeeding initiation (94.2%), there 
was insufficient variance to assess differences.

PPA and Exclusive Breastfeeding

Eight studies assessed the relationship between PPA and 
exclusive breastfeeding.24,42,43,51,53-56 Six found an inverse 

relationship between levels of PPA and exclusive breastfeed-
ing using both cross-sectional24,55 and prospective cohort 
designs.42,43,53,56

In a Canadian cohort study of 306 women,42 a single point 
increase in HAM-A scores at 3 months postpartum was asso-
ciated with an 11% reduction in the odds of exclusive breast-
feeding at 6 months (AOR, 0.89; 95% CI, 0.80-0.99). 
However, results did not persist when measured with a dif-
ferent anxiety scale (STAI state and trait at 3 and 6 months 
postpartum) or when examining exclusive breastfeeding at 3 
months. Another Canadian cohort study measured state and 
trait anxiety and exclusive breastfeeding status at 1 week and 
6 months postpartum in a sample of 856 women.53 
Multivariate analyses revealed that high trait anxiety at 1 
week postpartum was a significant risk factor for ceasing 
exclusive breastfeeding during the first 6 months postpartum 
(Cox proportional hazard, 1.43; 95% CI, 1.18-1.74). No 
associations were present for state anxiety at either time 
point or trait anxiety at 6 months.

In a US cohort study, state anxiety at hospital discharge 
and 1 month postpartum was measured in a sample of moth-
ers who were breastfeeding at discharge (n = 356).43 
Regression analyses revealed that women with higher state 
anxiety at discharge were less likely to practice exclusive 
breastfeeding at 1 month (AOR, 0.96; 95% CI, 0.93-0.98). 
These results persisted for women with higher anxiety at 1 
month postpartum (AOR, 0.97; 95% CI, 0.95-0.99). In an 
Italian cohort study, primiparous women (n = 101) with 
higher state anxiety levels in the immediate postpartum were 
less likely to exclusively breastfeed for longer than 3 months 
(AOR, 0.93; 95% CI, 0.88-0.98).56 No such association was 
observed for trait anxiety levels.

In a cross-sectional study of 183 US mothers, lower 
Profile of Mood States (POMS; anxiety subscale) scores 
were observed in participants who exclusively breastfed to 4 
to 6 weeks when compared with exclusively formula-feeding 
women and a nonpostpartum control group, F(2, 166) = 3.88, 
P < .05.24 Post-hoc analyses revealed that the difference lay 
between the exclusive breastfeeding and formula-feeding 
groups (P = .01). In a similar cross-sectional study of 60 pri-
miparous US women,55 Maternal Adjustment Scale (anxiety 
subscale) scores were significantly different among partici-
pants who exclusively breastfed, exclusively formula fed, or 
combination fed, F(2, 57) = 4.8, P < .01. Exclusively breast-
feeding mothers had lower mean anxiety, but no post-hoc 
analyses were conducted.

Two studies found no relationship between PPA and 
exclusive breastfeeding.51,54 A Turkish cohort study of 60 
mothers measured state and trait anxiety at 1 month post-
partum and found no significant differences between levels 
of anxiety and exclusive breastfeeding status at 4 months 
postpartum.51 A much larger Australian cohort study mailed 
the Depression, Anxiety and Stress Scale (DASS-21) to 657 
mothers in the first 2 weeks postpartum and followed up 
with a telephone interview at 26 weeks postpartum.54 
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Anxiety subscale scores were not associated with exclusive 
breastfeeding status at 26 weeks.

PPA and Any Breastfeeding

Fourteen studies examined the relationship between PPA and 
breastfeeding duration in any quantity. Of these, 10 found an 
inverse relationship.1,38,42-44,47,48,57,59,61 Findings are synthe-
sized into breastfeeding of less than or more than 3 months.

PPA and Any Breastfeeding Duration < 3 Months

In a cross-sectional study of 508 UK mothers,44 those who 
were still breastfeeding in any quantity at both 2 weeks and 6 
weeks postpartum had a reduction in anxiety (Infancy 
Parenting Styles Questionnaire subscale) when compared to 
formula-feeding mothers and those who fed expressed breast 
milk [2 weeks: F(1, 472) = 6.63, P = .01; 6 weeks: F(1, 409) 
= 5.48, P = .02]. In a US cohort study of 356 breastfeeding 
mothers, state anxiety at hospital discharge and 1 month 
postpartum was measured.43 Regression analyses revealed 
that women with higher state anxiety at discharge and 1 
month were more likely to have terminated breastfeeding in 
any quantity by 1 month (AOR, 1.07; 95% CI, 1.03-1.12; and 
AOR, 1.07; 95% CI, 1.03-1.11, respectively). In a US cohort 
study of 60 primiparous women,57 state anxiety postdelivery 
was significantly lower among mothers continuing predomi-
nant breastfeeding at 4 weeks postpartum when compared 
with those who chose to supplement more than 4 oz of for-
mula per day (P = .04). No difference was found at 2 weeks 
postpartum. In a US cross-sectional study of 145 primipa-
rous women,59 specific postpartum breastfeeding worry was 
negatively associated with the decision to continue predomi-
nant breastfeeding (< 1 formula feed per day) for 6 to 8 
weeks (β = –.12; P < .01). In a UK cohort study of 145 
women,47 state and trait anxiety at 1 week postpartum were 
predictive of breastfeeding discontinuation at 2 months, F(2, 
28) = 3.99, P < .03. No associations were present at 5 months.

PPA and Any Breastfeeding > 3 Months

In a US cohort study of 204 primiparous mothers,61 trait anx-
iety (but not state) predischarge scores were negatively asso-
ciated with successful breastfeeding (combination of any 
breastfeeding and satisfaction with breastfeeding) at 4 
months postpartum (r = –.29, P < .001). In a French cohort 
study of 247 mothers who initiated breastfeeding,38 higher 
levels of state anxiety at discharge were associated with 
reduced odds of any breastfeeding continuation at 6 months 
postpartum (AOR, 1.18; 95% CI, 1.06-1.32). In an Australian 
cohort study of 159 women,48 lower Duke Health Profile 
(anxiety subscale) scores at 3 months (but not 6 months) 
postpartum were associated with any breastfeeding continu-
ation at 6 months postpartum (F = 3.61; 95% CI, 17.27-
25.73; P = .02). In a cohort study of 1123 US mothers,1 a 

positive STAI state screen (score > 40) during the maternity 
stay was associated with reduced breastfeeding duration in 
any quantity during the first 6 months postpartum (P = .003). 
In a Canadian cohort study of 306 mothers,42 a single point 
increase in STAI (state and trait) scores at 3 months was 
associated with a 4% (AOR, 0.96; 95% CI, 0.92-0.99) and 
7% (AOR, 0.93; 95% CI, 0.86-1.00) reduction in the odds of 
any breastfeeding at 12 months, respectively. No differences 
were found for HAM-A scores at 3 months or STAI scores at 
6 months.

Four studies found no relationship between PPA and any 
breastfeeding activity.54,58,60,62 In an Australian cohort study 
of 365 women,58 state anxiety at 3 months postpartum was 
not related to breastfeeding cessation at various postpartum 
time periods (< 2 weeks, 2-6 weeks, > 6 weeks to 3 months, 
> 3 months). Another Australian cohort study of 657 women 
measured PPA in the first 2 weeks postpartum using the 
DASS-21 (anxiety subscale) and found no association with 
any breastfeeding activity at 26 weeks.54 A cross-sectional 
study of 55 US mothers found no difference in State-Trait 
Personality Inventory (anxiety subscale) scores between 
women providing any breast milk and those providing no 
breast milk in the first year postpartum.60 Another cross-sec-
tional study of 48 US mothers found that anxiety ratings after 
viewing emotive videotapes of their infants did not differ 
between breastfeeding and formula-feeding mothers of 
infants between 3 and 6 months of age.62

PPA and Breastfeeding Attitudes

Four studies collected data relating to PPA and maternal atti-
tudes to breastfeeding. In a US cohort study of 422 women,43 
state anxiety scores were negatively correlated with breast-
feeding confidence scores prior to hospital discharge (r = 
–.27, P < .001). Similarly, in a cross-sectional study of 522 
Canadian mothers at 1 week postpartum,63 state anxiety was 
1 of 8 variables predicting breastfeeding self-efficacy scores 
(β = –.15; P < .001). In 2 studies reporting data collected 
from the same Barbadian cohort,64,65 high Zung Anxiety 
Scale scores at 7 weeks postpartum were associated with 
negative feeding attitudes at 7 weeks (the belief that breast-
feeding is restrictive: r = .17; P < .05; and should be private: 
r = .17; P < .05)65 and a lower preference for breastfeeding at 
3 months postpartum (r = –.24; P < .05).64

PPA and Maternal–Infant Feeding Behaviors

Five studies examined the relationship between PPA and 
various maternal and infant-feeding behaviors.39,47,66-68 Two 
assessed PPA in relation to infant-feeding difficulties.47,67 In 
a UK cohort study of 145 women,47 state and trait anxiety 
scores at 1 week and 5 months postpartum were collected 
alongside researcher-developed scales of feeding difficulties 
and physical problems with breastfeeding at 5 months. At 1 
week postpartum, high trait anxiety was associated with food 
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fussiness (t = 3.35, P < .01), and at 5 months postpartum was 
associated with hungriness and demanding behavior (t = 2.53, 
P < .05). High state anxiety at 5 months postpartum was 
associated with infant reflux concerns (t = 2.75; P < .01). 
State anxiety levels at 1 week postpartum and infant-feeding 
difficulties were not related. Anxiety (state, trait at both time 
points) and physical breastfeeding problems were also not 
associated. In a cross-sectional study of 57 German women,67 
state and trait anxiety was measured alongside the Crying, 
Feeding, and Sleeping Inventory when the infants were 
between 2 and 5 months old. State and trait anxiety were 
positively associated with the 13-item infant-feeding diffi-
culty subscale (β = .41, P < .001; and β = .48, P < .001, 
respectively).

Two studies examined the relationship between PPA and 
maternal breastfeeding behaviors.39,68 In a Brazilian cohort 
study of 168 breastfeeding mothers,39 state and trait anxiety 
were measured at 10 days postpartum, and state anxiety data 
collection was repeated at 30 days postpartum. No relation-
ship was found between state or trait anxiety and milk pro-
duction in the first month postpartum. In a US cross-sectional 
study of 50 breastfeeding mothers in the second week post-
partum,68 state anxiety was measured alongside scales exam-
ining latch quality, milk intake, sensitive positioning, 
frequency of touch, frequency of vocalization, and duration 
of feeding. Anxiety was positively associated with frequency 
of touch during a feeding session, F(1, 49) = 5.67, P < .05, 
η2 = .11. No other associations were present.

Finally, a dated US cross-sectional study examined PPA 
in relation to infant satiety and formula consumption in a 
sample of 65 exclusively formula-feeding women.66 State 
anxiety was measured prefeed and in-feed; trait anxiety was 
measured postfeed. Infants of slightly anxious mothers con-
sumed more formula than those with extremely low anxiety 
(t = 2.05, P < .05). Infant satiety analyses could not be 
performed.

PPA and Breast Milk Composition

Four studies examined the relationship between PPA and 
breast milk composition in samples of exclusively breast-
feeding mothers.22,69-71 In a US cross-sectional study,69 32 
mothers completed state anxiety and POMS (anxiety sub-
scale) measures between 7 and 11 days postpartum. Milk 
samples were collected 2 hours postfeed to examine levels 
of cortisol and secretory immunoglobulin A (SIgA). No 
associations were found. In a similar cross-sectional design, 
a larger sample of 101 Japanese mothers completed the 
STAI (state and trait) and POMS (anxiety subscale) at 2 
weeks postpartum.70 Breast milk SIgA levels were exam-
ined immediately after breastfeeding. Inverse correlations 
were found between state, trait, and POMS anxiety scores 
and levels of SIgA in milk samples (r = –.33, P = .004; r = 
–.43, P < .001; r = .33, P < .05, respectively). Another 
cross-sectional study of 42 Italian women collected STAI 

(state and trait) data alongside colostral milk beta-endor-
phin (β-EP) concentrations at 4 days postpartum.22 In moth-
ers who delivered vaginally (n = 14), there was a significant 
negative correlation between state anxiety and colostral 
milk β-EP (r = –.40, P = .03). Finally, in a prospective case-
control study, 64 Turkish women completed STAI (state 
and trait) measures.71 Cases were defined as having ele-
vated breast milk sodium levels with associated hyperna-
tremic dehydration (n = 21). These mothers had significantly 
higher state (but not trait) anxiety scores when compared to 
controls (P = .04).

Discussion

The aim of this review was to examine the relationship 
between PPA and infant-feeding outcomes. Of the 45 
included analyses from 33 studies, 9 (20%) analyses from 8 
(24%) studies reported no relationship between these vari-
ables.47-49,51,54,58,60,62 Among these, 2 were conducted in the 
1980s,49,62 4 with small sample sizes may have lacked suffi-
cient power,49,51,60,62 and only 3 controlled for a range of 
established sociodemographic confounders.48,51,54

Despite these results, the synthesis identified clear trends 
in the research findings with 36 (80%) analyses from 25 
(76%) studies demonstrating findings. Six studies found an 
inverse relationship between PPA and exclusive breastfeed-
ing.24,42,43,53,55,56 Four cohort studies revealed that higher lev-
els of PPA were associated with a reduction in exclusive 
breastfeeding in the first 6 months postpartum.42,43,53,56 
Findings from 2 cross-sectional studies also observed that 
PPA is lower among those who practice exclusive breast-
feeding.24,55 Despite variation in measurement tools and tim-
ings, these results were apparent in all of the studies after 
controlling for a range of confounders.

Furthermore, 10 studies found a negative relationship 
between PPA and breastfeeding in any quantity. Five of these 
reported associations between PPA and reduced breastfeed-
ing activity in the early postpartum (< 3 months),43,44,47,57,59 
whereas 5 more provided evidence for the effect of anxiety on 
continued breastfeeding (> 3 months and < 12 months).1,38,42,48,61 
Only 1 of these studies failed to control for sociodemo-
graphic confounders.47

Despite clear trends for breastfeeding exclusivity and 
duration, there was mixed evidence for the association 
between PPA and breastfeeding initiation. Some studies 
found that higher anxiety was associated with reduced 
breastfeeding initiation and increased formula supplementa-
tion in hospital.43,44,46 Others found that a diagnosis of imme-
diate or later clinical anxiety was more likely in women who 
initiated breastfeeding.45,50 Xu et al’s50 population-based 
study indicates a clear directional effect of breastfeeding ini-
tiation on anxiety-related hospital admissions. However, 
Call’s45 1959 work was dated and at risk of bias; additional 
research using clinical diagnostic measures is warranted to 
clarify this relationship.
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Four studies found that PPA was associated with negative 
maternal attitudes, specifically lower confidence,43,63 lower 
preference for breastfeeding, and the belief that breastfeed-
ing is restrictive and should be private.64,65 Both studies 
examining maternal self-efficacy used the state anxiety scale 
in the early postpartum,43,63 indicating that mothers with 
early situational anxiety are less confident in their ability to 
breastfeed. As mentioned in Dennis and McQueen’s29 review 
of PPD and infant feeding, this is particularly significant 
given the well-established relationship between breastfeed-
ing self-efficacy and breastfeeding initiation, duration, and 
exclusivity.14,15 Two pilot intervention studies to increase 
breastfeeding self-efficacy have been conducted recently, 
showing good feasibility72,73 and an inverse relationship 
between self-efficacy and anxiety.73 Repetition on a larger 
scale is necessary while accounting for postpartum differ-
ences in mood.

Diverse evidence for the relationship between PPA and 
maternal and infant-feeding behaviors was found. Two stud-
ies found a positive association between PPA and infant-
feeding difficulties.47,67 This relationship may occur via 2 
pathways: (1) anxiety induces biased cognitive processes,74 
which influence maternal perceptions of feeding difficulties; 
or (2) PPA affects early mother–infant interactions,75 which 
may subsequently bring about the onset of actual feeding dif-
ficulties. Two studies in the review highlighted an immediate 
effect of state anxiety during feeding sessions on feeding 
behaviors,66,68 which provides further evidence for the latter 
argument.

Finally, there is emerging evidence for the relationship 
between PPA (particularly state anxiety) and levels of spe-
cific breast milk components, namely, a reduction in SIgA, 
which provides infants with immunity against common 
pathogens70; β-EP, an opioid analgesic implicated in attach-
ment formation22; and elevated levels of sodium, which are 
linked to impaired lactation and neonatal weight loss.71,76,77 
Heterogeneity in outcomes limits their comparability. 
However, the relationship between PPA and breast milk 
composition remains relatively unexplored and the evidence 
presented highlights that PPA may affect breast milk compo-
nents that are important in predicting breastfeeding success71 
and infant health outcomes.22,70 More work is needed in this 
area.

Although the synthesis provides strong evidence for the 
relationship between PPA and a range of negative infant-
feeding outcomes throughout the postpartum period and 
across diverse populations, methodological limitations were 
prevalent and comparable with those noted in similar 
reviews.29,30 Definitions of breastfeeding were disparate 
among studies with few using established classifica-
tions.24,43,56 Only 6 studies examining feeding methods pro-
vided confirmation of whether women actually initiated 
breastfeeding.38,43,46,47,57,59 Failure to do this may confound 
results by combining women who discontinued breastfeed-
ing early and those who exclusively formula fed from birth. 

Sample sizes were small (< 100) in 13 studies22,49,51,55,57,60,62,66-71 
and may have lacked sufficient power. In addition, many of 
the samples were homogeneous in terms of nationality, eth-
nicity, and hospital of delivery,22,39,45,49,51,61,62,64-66,69-71 which 
may limit the generalizability of findings. Other samples 
were much more diverse with regard to these characteris-
tics,42,44,46,50,54,58 but comparing results across sample attri-
butes was unfeasible due to differences in methodology, 
exposure, and outcome.

In terms of measurement, all of the studies used self-
report tools, with only 3 using diagnostic criteria for anxi-
ety.1,45,50 However, unlike the PPD review, which 
predominately reported findings using the Edinburgh 
Postnatal Depression Scale (EPDS), there was vast heteroge-
neity in measures of PPA across studies, many of which were 
subscales24,44,48,54,59,60,62,69,70 and not validated in perinatal 
populations.78 Despite many studies using the 
STAI,1,38,39,42,43,46,47,49,51,53,56-58,61,63,66-69 which may be the 
most useful tool for research purposes,78 a widely accepted 
perinatal measurement tool to screen for PPA is needed. 
Furthermore, there were some studies excluded from the 
review that failed to separate anxiety from depression.79-83 
The 3-item EPDS anxiety subscale has been identified as a 
valid and reliable short scale,84 but it was not analyzed sepa-
rately in any of the studies; it is suggested that researchers 
use this in future PPD research to simultaneously expand the 
existing evidence base for anxiety. The methodological vari-
ability noted across studies meant that examining patterns of 
results according to design or measurement was unviable 
and reiterates previous suggestions of a need for standardiza-
tion in the field to aid comparability of findings.29,30

Despite these limitations, the review provides evidence to 
suggest that women with PPA are less likely to breastfeed 
exclusively and more likely to terminate breastfeeding ear-
lier. There is also some evidence to suggest that those with 
high levels of anxiety are less likely to initiate breastfeeding 
and more likely to supplement with formula in the hospital. 
In those that do breastfeed, PPA reduces self-efficacy, 
increases breastfeeding difficulties, and may negatively 
affect breastfeeding behaviors and breast milk composition. 
From a clinical perspective, PPA remains among the most 
underdiagnosed and undertreated complications of child-
birth.85 This is largely due to the “shadowing effect” of PPD. 
Despite high comorbidity, a patient who is anxious and 
depressed will be labeled depressed as depression supersedes 
anxiety diagnostically.86 Given the diverse evidence base 
linking PPA with maternal and infant health outcomes,2,4 
assessment of both disorders is warranted when examining 
the mental health of new mothers.86,87 Nonpharmacological, 
postpartum-specific anxiety management strategies such as 
cognitive and behavioral therapies, routine management 
guidance, and maternal and infant self-care advice may be 
preferable for breastfeeding mothers, given their low accept-
ability of pharmacologic interventions.29 Sensitive, nonjudg-
mental support for those who discontinue breastfeeding 
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prematurely is necessary to minimize further maternal dis-
tress. Interventions to support breastfeeding mothers experi-
encing anxiety have not been conducted and may help to 
minimize PPA and the potential for subsequent negative 
infant-feeding outcomes.

Conclusion

The review findings suggest that women in the postnatal 
period who experience symptoms of anxiety are at an 
increased risk of suboptimal infant-feeding outcomes. 
Improving identification and treatment of PPA is critical for 
maternal and infant health. In combination with the evidence 
linking PPD with poorer infant-feeding outcomes,29 there is 
evidence to support intervention studies of breastfeeding 
mothers with negative postpartum mood states.

Appendix 1

Full Electronic Search Strategy for PsycInfo

AB (“breastfeed*” OR “breast feed*” OR “breastfed” OR 
“breastmilk” OR “breast milk” OR “infant feed*” OR “for-
mula feed*” OR “formula fed” OR “bottle feed*” OR “bottle 
fed”) AND AB (“postnatal anxiet*” OR “postpartum anx-
iet*” OR “maternal anxiet*” OR “perinatal anxiet*”)
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