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Breastfeeding difficulties and supports and risk
of postpartum depression in a cohort of women
who have given birth in Calgary: a prospective cohort study

Kathleen H. Chaput PhD, Alberto Nettel-Aguirre PhD PStat, Richard Musto MD, Carol E. Adair PhD,
Suzanne C. Tough PhD

Background: A link exists between breastfeeding difficulties and postpartum depression, and evidence shows that some breastfeed-
ing promotion initiatives may increase maternal stress and contribute to risk of the condition. We conducted a prospective cohort
study to determine whether breastfeeding difficulties affect the risk of postpartum depression and whether breastfeeding support
modifies the relationship between breastfeeding difficulties and postpartum depression.

Methods: Between June and October 2010, we recruited 442 women who intended to breastfeed from all maternity hospitals in Cal-
gary within 72 hours of giving birth to full-term, singleton infants. We administered questionnaires at birth and 6 weeks and 6 months
postpartum, measuring breastfeeding difficulties, exposure to breastfeeding supports and postpartum depression. We used qualita-
tive inquiry to measure breastfeeding support experiences. Postpartum depression was defined as a score of 10 or greater on the
Edinburgh Postnatal Depression Scale or a self-reported diagnosis of depression in the first 6 months postpartum.

Results: A total of 386 women (87.3%) reported moderate to severe breastfeeding difficulties and 437 (98.9%) received some form
of breastfeeding advice, help or support. Among women with breastfeeding difficulties, those who did not report a negative breast-
feeding support experience were at decreased risk of postpartum depression (risk ratio 0.36). In the final regression model a negative
breastfeeding support experience was a significant effect modifier of the relationship between breastfeeding difficulties and postpar-
tum depression.

Interpretation: The quality of breastfeeding support is important not only for breastfeeding promotion but also for maternal mental
health. Educating front-line caregivers to ensure that support experiences of breastfeeding women are positive can reduce the risk of
postpartum depression.

reastfeeding is globally accepted as the best infant

feeding method for its economy and its immediate

and long-term health benefits, including decreased
risk of infection and diarrhea in the infant' and reduced
risk of type 2 diabetes and uterine and ovarian cancers in the
mother.?%?” Difficulty with establishing and maintaining
breastfeeding in the first days of an infant’s life is common;
60% to 80% of women experience problems, and 42% of all
women who attempt breastfeeding (90% of those with prob-
lems) quit within 6 weeks.?®?” Although there are several
studies of suboptimal breastfeeding duration,®*°3? breast-
feeding difficulties have received insufficient attention.*?
Difficulty with breastfeeding is stressful. Early postpartum
stress and anxiety are known risk factors for postpartum
depression.?®** Public health initiatives designed to promote
breastfeeding are widespread in North America.'** Both for-
mal (health care providers) and informal (family, friends)
breastfeeding supports are commonplace in Canada. There
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is high social awareness that breastfeeding is the “best
choice,” and many women report feeling strong social pres-
sure to breastfeed.’* The combination of breastfeeding pro-
motion and perceived social pressures may exacerbate the
stress felt by women who experience breastfeeding difficul-
ties, which may lead to poor mental health outcomes.
Postpartum depression is the primary complication of
pregnancy, affecting 15%-20% of new mothers in devel-
oped countries.’*¥7*® The condition has adverse effects on
both maternal and child health, including impaired parent-
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ing ability***® and increased risk for social and developmen-
tal delays.”* In Canada, women are usually identified only
after the onset of depression, when negative effects are al-
ready being felt by the woman and her family. There is a
need for evidence-based preventive efforts to reduce the in-
cidence of postpartum depression. We conducted a pro-
spective cohort study aimed at improving the understanding
of the relationships between breastfeeding and postpartum
depression and to increase the evidence base for the devel-
opment of policy and educational interventions that will
ensure women receive the most appropriate postpartum
support. We hypothesized that breastfeeding difficulties in-
crease the risk of postpartum depression and a negative ex-
perience with breastfeeding support/services modifies the
relationship between breastfeeding difficulties and postpar-
tum depression.

Sample and recruitment

We used a mixed-methods convergence design. The qualita-
tive component of the study is described elsewhere.* Between
June and October 2010, we recruited women aged 18 years or
older from the postpartum units of all 3 hospitals providing
maternity care in Calgary within 72 hours of giving birth to
full-term singleton infants. All women admitted to postpar-
tum units who expressed an intention to breastfeed before
delivery were informed of the study by nurses. Research assis-
tants visited the postpartum units daily and invited all eligible
women to participate. Recruitment was conducted on a rotat-
ing schedule (mornings, afternoons and evenings). After
obtaining written informed consent, research assistants pro-
vided participants with instructions and study materials.
Intention to breastfeed was a necessary inclusion criterion, as
participants had to be at risk of having breastfeeding difficul-
ties (study exposure). Exclusion criteria were prenatal plans to
bottle feed, inability to communicate effectively in English
(study resources did not support translation services) and a
neonatal intensive care unit stay longer than 24 hours, as such
stays place a unique stress on mothers.

Data collection

Participants completed a paper questionnaire collecting quali-
tative and quantitative data after the birth of their baby; at 6
weeks and 6 months they had the choice between paper and
electronic formats (Appendix 1, available at www.cmajopen.
ca/content/4/1/E103/suppl/DC1). Data were collected on
breastfeeding, breastfeeding supports, maternal and infant
demographic characteristics, pregnancy and birth informa-
tion, maternal mental health and potential confounders iden-
tified in the breastfeeding and maternal mental health litera-
ture. As maternal recall of breastfeeding events is documented
to be poor,” we provided participants with a daily breastfeed-
ing log sheet to fill out and reference when completing fol-
low-up questionnaires, to minimize recall bias. The breast-
teeding log was filled out daily in the home and was not
collected by the investigators.
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Variables and definitions

Ip and colleagues* highlighted the need for clear definitions in
breastfeeding studies. We defined breastfeeding as infant feeding
directly from the breast, in physical contact with the mother. We
defined our study exposure variable, breastfeeding difficulty, as a
self-reported “severe” or “unbearable” problem(s) on the Breast-
feeding Experiences Scale? and/or a score of less than 80 on the
Maternal Breastfeeding Evaluation Scale. This combination of
tools captures both maternal and infant difficulties in the physical
and emotional domains. The primary outcome was postpartum
depression, defined as a score of 10 or greater on the Edinburgh
Postnatal Depression Scale*? or a self-reported diagnosis of
postpartum depression by a health care professional. We chose
the Edinburgh Postnatal Depression Scale because of its interna-
tional use in postpartum depression studies, its high validity and
reliability in the Canadian population, and its ability to discrimi-
nate between postpartum blues (mild depressive symptoms that
last < 1 week) and postpartum depressive episodes.***-? The
Diagnostic and Statistical Manual of Mental Disorders, 5th edi-
tion (DSM-5), classifies postpartum depression as a major
depressive episode with peripartum onset lasting at least 1 week.

Analysis

A comparison of key sample demographic characteristics with
Calgarian, Albertan and Canadian averages showed that our
sample is representative of Canadian breastfeeding women.”*
The data for participants with a positive result of screening for
depression when their baby was born were excluded from the
primary analysis to ensure the time sequence between breast-
feeding difficulties and postpartum depression could be estab-
lished and to avoid misclassification bias. We converged the
qualitative results with the primary quantitative analysis by de-
riving a binary “negative breastfeeding support experience (Yes/
No)” variable from the qualitative themes. We then assessed
this variable as a potential effect modifier/confounder in the
primary analysis. Research assistants cleaned and verified all the
data and confirmed or corrected outlying values, as appropriate,
by contacting the participant. We treated missing values using
case-wise deletion. All statistical analyses were completed with
the use of STATA, version 9.0. We conducted logistic regres-
sion analysis, using a reverse elimination method wherein the
maximum number of variables is included in the initial model,
which is then reduced by successively removing variables that
have no significant modifying or confounding effect.’® The final
model contains only variables that are significant or that signifi-
cantly modify or confound, in addition to the exposure variable
and the outcome of interest.’® We included variables in the
model as potential confounders when associations with both
breastfeeding difficulties and postpartum depression were ob-
served, based on a combination of Z-tests for significant differ-
ence at o = 0.05 and scientific judgment.

A total of 442 women agreed to participate and completed at
least 1 questionnaire; 380 participants completed all 3 question-
naires (retention rate 86.0%) (Figure 1). On recruitment, 88
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women (19.9%) had a positive result of screening for depres-
sion, and their data were excluded from the primary analysis.
"The primary analysis thus included data for 354 women.

Maternal sociodemographic and clinical characteristics are
summarized in Table 1. Most women (335 [79%]) were aged
20-35, and about half (206 [49%]) were parity 1.

The sample was generally representative of the Calgary
regional population (Figure 2). Birth characteristics did not
deviate from a normal distribution and reflected expected
values for the sample given the study selection criteria®®
(Table 2).

All Calgary hospital births between
June and October 2010
n = ~5000

— Excluded n =~ 3200
(NICU admission or birth
occurred elsewhere n = 400)

Y

Women notified about study
on admission
n=~1800

—  Excluded n =821
(Declined research assistant visit)

Y

Approached by research
assistant
n =979

—  Excluded n =537
Declined/ineligible n = 463
Non-English-speaking n = 38
Planned to bottle feed n =29
Underage n=6

Late NICU admission n =1

Y

Consented to participate;
completed questionnaire
n =442

— Excluded n =45
¢ Lost to follow-up n =28
* Too tired/busy n=10
¢ Sick mother/infant n =4
* Discontinued on partner
request n=2
e Moved n=1

Completed questionnaire
at 6-wk follow-up

n =397
— Excluded n=17
¢ Lost to follow-up n=15
e Too tired/busy n=2
Y

Completed questionnaire
at 6-mo follow-up
n =380

Figure 1: Flow diagram of the selection of study participants. NICU =
neonatal intensive care unit.
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Exposure

Opverall, 386 women (87.3%) experienced breastfeeding diffi-
culties. Nearly all participants (437 [98.9%]) reported receiv-
ing some form of advice, help or support for breastfeeding,
some of which was unsolicited. Narrative on the quality of
breastfeeding support experiences was provided by 332 (75%)
participants, and 17.7% (# = 58) had one or more negative
experiences.

Outcome

The prevalence rates of postpartum depression at 6 weeks and 6

months were 13.7% (= 54) and 14.9% (n = 54) respectively.
The following variables were independently associated

with breastfeeding difficulties and postpartum depression and

had the potential to confound the primary analysis: body mass

index (BMI), parity, low socioeconomic status (defined as 2 or

Table 1: Maternal sociodemographic and clinical
characteristics
No. (%)

Characteristic n=424
Age at delivery, yr

> 35 85 (20.0)

20-35 335 (79.0)

<20 4 (0.9)
Education

High school or less 54 (12.7)

At least some postsecondary 370 (87.3)
Married/common-law relationship (n = 409) 399 (97.6)
Annual household income, $ (n = 401)

> 99 000 184 (45.9)

40 000-99 000 166 (41.4)

<40 000 51 (12.7)
Owns home (n = 413) 301 (72.9)
Primary language at home (n = 414)

English 356 (86.0)

Other 58 (14.0)
Living in Canada < 5 yr 25 (6.0)
BMI (prepregnancy) (n = 81)

<185 4 (4.9)

18.5-25 44 (54.3)

> 25 33 (40.7)
Parity (n = 420)

1 206 (49.0)

>1 214 (51.0)
Planned pregnancy (n = 419) 319 (76.1)
Cesarean delivery (n = 423) 157 (371)
Depressed at delivery 88 (19.9)
Note: BMI = body mass index.
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more of annual household income < $60 000, maternal educa-
tion high school or less, residing in Canada < 5 yr, marital sta-
tus single/divorced/separated or no partner, not owning one’s
home and primary language not English), unplanned preg-
nancy and cesarean delivery. There were insufficient numbers
of participants to enable analysis for confounding by BMI and
socioeconomic status. Potential confounders did not demon-
strate confounding effects on the relationship between breast-
feeding difficulties and postpartum depression (T'able 3).

In the final regression model a negative breastfeeding sup-
port experience was a significant effect modifier of the rela-
tionship between breastfeeding difficulties and postpartum
depression (p = 0.02). Women who had a negative breastfeed-
ing support experience(s) in addition to breastfeeding difficul-
ties showed no increased risk of postpartum depression in the
first 6 months following delivery compared with those who
had no breastfeeding difficulties (risk ratio [RR] 3.1, 95%
confidence interval [CI] 0.93-18.22). However, women who
experienced breastfeeding difficulties and did not report a
negative support experience had a decreased risk of postpar-
tum depression (RR 0.35, 95% CI 0.16-0.77), translating to a
6-month risk of postpartum depression of 5.25% (Table 4).

In this prospective mixed-methods cohort study involving
women who were free from depression at study intake, we
found that breastfeeding difficulties were prevalent and that
almost all participants received some form of help, advice or
support for breastfeeding, some of which was unsolicited.
Their experience with breastfeeding support significantly
modified the primary association between breastfeeding diffi-

culties and postpartum depression, creating 2 distinct groups
with different levels of quantified risk. We observed a signifi-
cant decrease in the risk of postpartum depression among
women with breastfeeding difficulties who did not have a neg-
ative breastfeeding support experience(s). Among women who
had a negative breastfeeding support experience(s), those with
breastfeeding difficulties showed no increased risk of postpar-
tum depression in the first 6 months following delivery com-
pared with those who had no breastfeeding difficulties.

The prevalence of postpartum depression observed in our
study, 14%-15%, is in line with current published interna-
tional and national prevalence estimates, which range from
7% to 15% with the use of various screening tools.®*%* The
reduced risk among women who did not have a negative
breastfeeding support experience(s) was congruent with the
study hypotheses and is in keeping with the literature on risk
of postpartum depression.’*** Poor satisfaction with social
supports and low perceived partner support are known risk
factors for postpartum depression, whereas positive social sup-
port interventions have shown effectiveness in the treatment
of the condition.’”***

The observed protective effect of breastfeeding difficulties
with respect to postpartum depression may seem counterintu-
itive, as it suggests that breastfeeding difficulties have a posi-
tive effect on maternal mental health. However, the observed
protective effect is likely due to the fact that women who are
having breastfeeding difficulties are more likely to receive
more support than those who have no difficulties. As long as
the support is not perceived as negative, it not only aids with
breastfeeding but also reduces the risk of postpartum depres-
sion. That is, positive support interactions early in the post-
partum period seem to have a positive effect on maternal
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Figure 2: Comparison of study sample maternal characteristics to population averages in Calgary, in Alberta and in Canada.>”%!
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mental health. Our observations of the preventive nature of
support (provided it is not negative) align with findings from
previous studies that showed the effectiveness of social-
support interventions such as “listening visits” in the United
Kingdom and a telephone-based peer-support program tested
in Canada for the prevention of postpartum depression at
12 weeks post partum.’ 663

Whereas previous investigators have been able to establish
that women with postpartum depression are more likely than
those without this condition to have breastfeeding problems
and to cease breastfeeding earlier, our study was designed and
powered to examine breastfeeding difficulties as an exposure
that precedes postpartum depression. Our findings highlight a
clinically meaningful interaction between breastfeeding diffi-
culties, breastfeeding support experience and postpartum
depression that provide insight to how the timing of breast-
feeding problems and their supports are implicated in risk of
postpartum depression. Our findings also identify breastfeed-
ing support as an important potential intervention to prevent
postpartum depression. The prevalence of this condition has
remained consistent over the last decade or more, which indi-

Table 2: Selected birth characteristics

Characteristic Mean + SD Range

Maternal age at delivery, yr 314 +5.1 18-46
n=424

Gestational age, wk 39.1+£13 36—42
n =423

Birth weight, g 3263 + 493.0 2268-4610
n =422

Table 3: Results of analysis for potential confounding

Variable Adjusted RR (95% ClI)
Parity 0.78 (0.405-1.487)
Cesarean delivery 0.75 (0.393-1.434)
Unplanned pregnancy 0.69 (0.363-1.302)

(

Unadjusted 0.75 (0.392-1.433)

Note: Cl = confidence interval, RR = risk ratio.

Table 4: Risk ratios for postpartum depression with exposure
to breastfeeding difficulties, stratified on negative
breastfeeding support experience(s) (no confounding)

Had negative breastfeeding support

experience(s) RR (95% CI)
Yes 3.11 (0.93-18.22)
No 0.35 (0.16-0.77)

Crude (unadjusted) 0.750 (0.39-1.43)

Pooled (Mantel-Haenszel combined) 0.068 (0.35-1.33)

OPEN

cates that current interventions are not reaching the popula-
tion of women at risk or are ineffective.’*3738.6:6* Existing net-
works of professional and community-based breastfeeding
support, which are commonly in close contact with breast-
feeding women, are ideal settings for education programs to
optimize postpartum care and increase efforts to prevent post-
partum depression. Partner education during prenatal classes
could include delineation of the importance of positive breast-
feeding support and what it entails.

Strengths and limitations

One study limitation is that we were unable to perform diag-
nostic interviews for depression, for feasibility reasons.
Although highly validated, our outcome measure (the Edin-
burgh Postnatal Depression Scale) is only able to measure
depressive symptoms, and, thus, some misclassification may
have occurred. However, any misclassification would have
been nondifferential (i.e., would have occurred equally among
the exposed and nonexposed) and would thus bias the overall
result toward the null. The Edinburgh Postnatal Depression
Scale has been widely validated as a highly sensitive and spe-
cific tool for the measurement of postpartum depression and,
in fact, may be more accurate than the DSM-5 classification.
Thus, we estimate that the effect of misclassification in this
study, if any, was very small and does not affect the interpreta-
tion of the findings.

As with any prospective cohort study, selection bias due to
differential discontinuation by participants may threaten
validity. Our study had low attrition, and the comparison of
exposure status between participants and discontinuers (87 %
v. 89%, p = 0.5) shows little potential for bias. Recall bias was
mitigated through the use of a daily breastfeeding log, which
the participants referred to when completing the follow-up
questionnaires.

Our sample had a slightly higher rate of annual household
income over $60 000 than the Calgary regional population
(77% v. 65%), likely owing to the inclusion of only breast-
feeding women. Evidence suggests that breastfeeding rates are
lower among women from lower income brackets.*

Our relatively small sample size led to wide confidence
intervals. The number of women who did not experience
breastfeeding difficulty was especially small. Larger studies
on this topic would be prudent to obtain more precise effect
estimates.

Our study examined breastfeeding difficulties as the pri-
mary exposure, yielding novel results that complement the
existing literature on the link between breastfeeding and post-
partum depression.

Our use of mixed methods increased the validity of the
variable “breastfeeding support experience” compared with a
categorical question, which can be heavily biased by investiga-
tor assumption and thus not reflect the true maternal experi-
ence. We have shown under what circumstances protective
effects occur in the breastfeeding—postpartum depression rela-
tionship, and our qualitative data* provide detailed informa-
tion about the way services can be improved to potentially
prevent postpartum depression.

CMAJ OPEN, 4(1) E107



OPEN

Conclusion

Breastfeeding experiences and their associated supports are
important factors in postpartum mental health. The develop-
ment and implementation of novel interventions that adapt
the way in which breastfeeding support is delivered can likely
reduce the incidence of postpartum depression in Canada.
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