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Abstract:
Background:

Breastfeeding has been associated with numerolth themefits for both mother
and infant. For mothers, associated benefits dechlecreased risk of diabetes, arthritis,
and breast cancer. For infants, breastfeedindpéas associated with reduction in the
risk of otitis media, respiratory tract infectiomggstrointestinal infections and obesity.
Postpartum depression has been associated withpmad, lack of energy and recurrent
depression among mothers. For infants, postpargpredsion has been associated with
inhibited language development and behavioral probl Several studies have found an
association between postpartum depression anditeedisg. Perinatal depression and
postpartum depression have been found to be atstewth decreased breastfeeding
initiation and duration. This association has re¢rstudied among Oregon mothers.

The first aim of this thesis is to identify the paéence of any breastfeeding for at
least eight weeks and the prevalence of self-redgbstpartum depressive symptoms
(SRPPDS) in Oregon mothers. Additionally, we aindentify whether breastfeeding
for at least eight weeks is associated with deeckask of postpartum depressive
symptoms among Oregon mothers. Finally, this thexgidores the question of a causal
association between breastfeeding and self-reppdstgbartum depressive symptoms.
Methods:

Responses from the 2007 Oregon Pregnancy Risk #sses Monitoring System
(PRAMS) were used to evaluate the association letweecastfeeding for at least eight
weeks and self-reported postpartum depressive syngpt Unless otherwise specified,

all numbers in this thesis are unweighted, angeaitentages are weighted. In 2007, 1894
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mothers completed surveys out of the total of 3®@thers sampled for PRAMS
yielding a weighted response rate of 67%. Logiggression with forward stepwise
variable selection method was used to identify ipdéindependent predictors of
postpartum depressive symptoms. Women were exttlifidgormation was missing
regarding depressive symptoms or breastfeedingtionh and continuation. A total of
1759 mothers responded to all questions regardieastfeeding and depressive
symptoms and were included in analysis. All daialygsis was conducted with sampling
weights to account for sampling methods, non-respoand sampling bias. Model
building and diagnostics were performed accordmthé methods of Hosmer &
Lemeshow.

Resuilts:

Among respondents in this analysis, 13.5% repgrtetpartum depressive
symptoms and 72.2% reported breastfeeding foraat keight weeks. The weighted
prevalence of depression among mothers who bredstfat least eight weeks was 7.9%
compared with a prevalence of 16.2% among mothhcslweastfed less than eight
weeks. Breastfeeding for at least eight weeks epsrted by 77.2% of Oregon mothers.
Oregon mothers who breastfed less than eight weekes 1.6 times more likely to have
self-reported postpartum depressive symptoms thathers who breastfed at least eight
weeks (95% CI: 1.004-2.57) adjusting for matermgd, damily income, current smoking
status, and body mass index. Stressful life ewgate found to be an effect modifier of
this association. Among women who reported nestue life events, mothers who
breastfed less than eight weeks were 4.8 times hketg to report postpartum

depressive symptoms than mothers who breastfedsit éight weeks (95%: 2.28-10.17).
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Among mothers who reported at least one finantiaksful life event, the odds of self-
reported postpartum depressive symptoms in mothleosbreastfed less than eight
weeks were 1.18 times the odds of self-reportethpasim depressive symptoms in
mothers who breastfed at least eight weeks (9502-1.37).

Discussion:

In Oregon mothers, postpartum depressive sympteens 60% more likely
among those who breastfed for less than eight weakgared with those who breastfed
for at least eight weeks. When mothers reportferancial stressful life events the odds
of postpartum depressive symptoms is 18% higherathers who breastfed for less than
eight weeks compared with mothers who breastfedtfteast eight weeks. Stressful life
events were a significant effect modifier of the@sation between breastfeeding at least
eight week and postpartum depressive symptomthelabsence of stressful life events
the odds of depressive symptoms increases signilyca mothers who breastfeed for
less than eight weeks compared with mothers whaskiied for at least eight weeks. An
evaluation of the literature suggests multiple pté causal associations. There is some
evidence that breastfeeding causes a decreask iof ppostpartum depressive symptoms
and there is evidence that postpartum depressimeteyns cause a decrease in
breastfeeding practices. Itis most likely thaigadity is working in both directions.
Conclusion:

Oregon mothers who breastfed for less than eigkeks/@iere more likely to
report postpartum depressive symptoms. This aglahiip remained significant after
adjusting for demographic and behavioral charasties family income, body mass

index, current smoking status, and maternal adesé@ findings are consistent with other
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studies. Evaluation of these studies supportpdissibility of a bidirectional causal

relationship between breastfeeding and postparepredsive symptoms.

Introduction
Breastfeeding

Breastfeeding has often been studied to explorefgignt associations with
maternal and infant health outcomes. Breastfggldas been associated with numerous
positive health outcomes. For maternal healthadifeeding promotes quick healing
after delivery, decreased postpartum blood los$ naaternal weight loss after
pregnancy. Breastfeeding has been associated with redudedfrtype 2 diabetes,
rheumatoid arthritis, cardiovascular disease, breasl ovarian cancérFor the infant,
breastfeeding is associated with decreased riskitted media, upper and lower
respiratory tract infections, asthma, RSV, nechnogizntercolitis, atopic dermatitis,
gastroenteritis, obesity, celiac disease, diabttakemia and sudden infant death
syndromé. The financial benefits of breastfeeding are seenediately in formula cost
and over extended periods with reduction of negatifant health care outcomésin
these studies, breastfeeding was examined broamdtydny to exclusive and in durations
from one-month to longer than six-months.

In most cases, the benefits of breastfeeding havbeen linked causally to the
associated outcomes. Inconsistency in study defimstof breastfeeding as well as
primarily observational studies contributed toidiffty in examining cause. Despite
these difficulties there is still substantial ewide supporting breastfeeding practices for

mothers and infants. The American Academy of &eads recommends breastfeeding
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exclusively at least six-months with continued Btéseding until the infant is one year
old. The Healthy People 2020 objectives includalgfor breastfeeding initiation and
duration. Among these are initiation of breastfagdy at least 81.9% of mothers and
continued breastfeeding of at least 6 months i6%3:> The Oregon 2011
breastfeeding report card estimated that 91.2%athers initiated breastfeeding while
62.5% breastfed at least 6 months.

Several factors affect breastfeeding practicesim mothers. Term infants
were more likely to be breastfed than preterm itsfdrdditionally, mothers younger
than 25 years old, low socioeconomic status, mat@ipesity, low education, maternal
use of Medicaid insurance for delivery, and smokang all associated with short
breastfeeding duratiohHispanic mothers had higher rates of breastfeeiditigtion and
breastfeeding duration at least 10 weeks comparedite and black mothePsWomen
at least 25 years old were more likely to initiateastfeeding and continue breastfeeding
at least three months compared with mothers youthger 25" Women without a partner
or social support system were less likely to cargibreastfeeding.

Postpartum Depression

Postpartum depression (PPD) is defined as depressturring in the first year
after birth as diagnosed using a self-administpgguer questionnaire or self-
administered paper questionnaire coupled withraaal diagnosis. When the second
method is used prevalence estimates of PPD areatjypB0% lower than the self-
administered test alone. PPD differs from the parstim blues (“baby blues”) in the
duration and severity of symptoms experienced.tf@dosim blues usually resolves

within two weeks after birth with supportive cardt is possible for postpartum blues to



progress to postpartum depression without suppodive when symptoms continue
beyond two weeks. In many cases, women are reluctant to discus®ssion with their
physicians due to social stigma related to depoassilt is estimated that between 10
and 15% of mothers experience postpartum depressitwe year after birtfy’

Symptoms include sadness, lack of energy, troulmheentrating, anxiety, and feelings of
guilt or worthlessness, which can inhibit parentihgVomen with PPD were more likely
to develop recurrent depression in later yéars.

Postpartum depression has effects beyond matezathh Children of mothers
with PPD during their first year of life were mdieely to have inhibited language
development, emotional and behavioral probléi§.Postpartum depression was also
associated with increased infant visits for acuig emergency visit§. Since 2004, the
Pregnancy Risk Assessment Monitoring System (PRAMS)revealed a general
prevalence of PPD between 11.2% and 13.2% in Oreggihers™> One of the greatest
risk factors for postpartum depression is depressiging pregnancy. Mothers with
depression diagnosed during and in the first yeatgartum were more often less
educated, had more children, more likely whitegkhwidowed/ divorced, using
Medicaid and smoker$. Unmarried women living with their partner lesarhtwo years
were at higher risk of postpartum depressfon.

Kingston 2012 found mothers younger than 25 hadtgrgroportions EPDS
scores indicating greater depression than olderewoniiu 2012 reported, among race/
ethnicity groups, a higher percentage of postpadepression diagnosis occurred in
Asian Pacific Islander and Hispanic categoriesteAddjusting for socio-economic

factors and discussion about mood, Hispanic motiiers no more likely to receive a



postpartum depression diagnosis than White moth&sgan and Pacific Islanders
reporting greater than 6 stressful life events vwmeoee likely to be diagnosed with
postpartum depression.
Specific Aims

This thesis aims to determine the association bEveeeastfeeding for at least eight
weeks and self-reported postpartum depressive syngpamong Oregon mothers.
Additionally this thesis will explore the potential a causal association between
breastfeeding and depressive symptoms. Specyficall

1. To describe the prevalence of breastfeeding at &ageks and self-reported
postpartum depressive symptoms in the 2007 sanm@eegon mothers with live
births.

2. To measure the association between breastfeedthgedfireported postpartum
depressive symptoms while adjusting for potentaifounders and to examine
the potential presence of effect modification udowgjstic regression.

a. Examine additional risk factors that may influetice primary
relationship between breastfeeding and self-regqstpartum
depressive symptoms including income, race/ ettynieducation, and
marital status, parity, maternal age, insuranceksmg status, maternal
body mass index, and stressful life events.

3. To determine whether directionality and causalag be determined using these
results combined with current literature on theoasgion between breastfeeding

and self-reported postpartum depressive symptoms.



The following is an overview of literature that iNdle used to explore the potential for a

causal association between breastfeeding and pastpdepressive symptoms.

Breastfeeding and postpartum depression

Many previous studies have examined the associbgbmeen postpartum
depression and breastfeeding initiation and dumatibhe association has been examined
with both breastfeeding and depression evaluatex@ssures and outcomes. Table 1
below gives a brief overview of these studies idolg sample size, study type, exposure
and outcome measures, associations found and caddmiconsidered. These articles
are grouped by outcome.

Each study is individually summarized below indivally including a description
of exposure and outcome measures and a brief @venfithe methods. Following the
study descriptions is a brief overview of the hyymstized biological connection. These
studies and the biological descriptions will bedusethe assessment of the causal
association between breastfeeding and postpartpnestve symptoms in the

discussion.

Table 1. Overview of literature examining breastfeeding and depressive symptoms

1st Author, | Sample | Method Exposure* | Outcome** | Measure of Confounders***

Year Size Association

Postpartum Depressive Symptom Outcomes

Warner 2375 Cross- Any BF EPDS Dep OR: 1.52 Age, MOD, Par,

1996 sectional (1.12-2.06) Employ, Marr,
Pgint, SES

Chaudron 465 Longitudinal | Feelings | Depressive | Relative Age, Dep, Neg

2001 towards BF | Episode Risk: 3.0 thoughts, Sleep

(1.04-9.22) | diff.

Yonkers 297 Cross- Any BF EDPS Dep | OR: 1.67 Edu, Dep, Age,

2001 sectional (1.23-2.27) Race, Par, HH
Employ,




Mezzacappa| 24 Longitudinal | BF Neg Mood ANOVA: Age, Par,
2002 t(21)= 2.30; | Employ,
p<0.05
Groér 2005 | 183 Cross- Exclusive | Mood ANOVA Inc, Race, MOD,
sectional BF Scores, t=2.89 Par, Age, Mar
Stress p=0.004
scores
Hatton 2005| 185 Longitudina| Any BF EPDS Dep  ANOVA | Age, Inc, Edu,
p<0.05 Race, Dep
Watkins 2185 Longitudinal | Feelings | EPDS Dep | OR=1.42 Age, Par, Edu,
2011 towards BF (1.04-1.93) Race, WIC
Tashakori 150 Case-control| BF EPDS Deq X2(t=- Age, Edu, SES,
2012 2.9,df=148); | Sex, MOD, Dep,
p=0.004 Par,
Ystrom 42,225 | Longitudinal| BF, Mixed| Anx & Dep | p=0.08(0.05- | Par, Smoke, Dep
2012 BF, Form | Symptoms | 0.11)
(Mixed)
=0.24(0.21-
0.29) (Form)
Zubaran 89 Cross- BF self- EPDS Dep, | R?=0.125; SES, Age, Edu,
2012 sectional efficacy PDSS Dep | F(1,87)-12.43| Mar, Inc
p=0.001
Breastfeeding Outcomes
Henderson | 1410 Longitudinal| EPDS Dep  BF Duration HR=1.25 | Age, Edu, SES,
2003 (1.03-1.52) | Smoke,
Dennis 2007| 594 Longitudina] EPDS Dep  BF durationR: 0.57 Inc, MOD, Race,
(0.34-0.95) | Mar, Edu
Gaffney 1447 Longitudinal| EPDS Dep  BFlI OR: 1.57 | Race, Age, Edu,
2012 (1.16-2.13) | Inc, BMI, Smoke

*Anx- Anxiety; Dep-Depression; EPDS Dep- Depressi@termined by self-reported EPDS; PDSS Dep- PdstpeDepression

Screening scale.

**BF-Breastfeeding predominantly; Mixed BF-Mixeddastfeeding and formula feeding/ solids; Form-Fdanfeeding
predominantly and solids: Any BF- Any reported Istéseding; BF self-efficacy- Breastfeeding selfieHty scale short form; BFI-
breastfeeding intensity
***Age-maternal age; Inc-Income; Edu-education; Bédaternal Race/ EthnicityjDep-Antenatal depression; MOD-mode of
delivery; Par-Parity; Sex- infant sex; SES-Socioernic status; Smoke-Maternal smoking postpartunr- Werital status; WIC-
Participation in Women Infant Child; BMI-Body Mabkglex; Pgint=Pregnancy Intention; Négoughts- thoughts of death and dying;
Sleep diff- difficulty falling asleep; Employ-emplment status of mother or spouse; HH- who is liiimthe household

Postpartum depr essive symptoms outcomes

Warner 1996 examined risk factors associated vatgartum depressive

symptoms (EPDS >12) at six weeks. Mothers weerwgwed between 6 and 8 weeks

postpartum. Women who were not breastfeedingcaeeks were 1.52 times more

likely to have postpartum depressive symptoms (EPDE than women who continued

to breastfeed at six weeks (95%: 1.12-2.06). Qamders considered included pregnancy

intention, maternal employment and head of housg@@ment, parity, marital status,

maternal age, socioeconomic status, and mode ivkdgl




Chaudron 2001 examined women in the United Stafeadrica. Women were
examined at one month postpartum and at 3 monttpgaum if they did not have
depressive symptoms at one month. Depressive synspivere defined as major
depressive symptoms (>15) on the Center for Epidemgic Studies Depression Scale.
They found breastfeeding mothers who worried aboedstfeeding were significantly
more likely to develop depressive symptoms postpafRR: 3.0 95%: 1.04-9.21);
however, breastfeeding itself was not significapigdictive of major depressive
episodes. Breastfeeding was defined as any bredstfecompared with those who
reported not breastfeeding.

Yonkers 2001 reported women with any breastfeedirigree weeks postpartum
were less likely to have depressive symptoms (O80;®5%: 0.44-0.81; p=0.008). This
association was not seen at four and five weekppdsm. Depressive symptoms were
identified via EDPS score of at least 12.

Mezzacappa 2002 conducted an analysis of 24 moglvarained self-reports of
Positive and Negative Affect Scale (PANAS) to assesrent mood state. Mothers were
assessed at two separate feedings (once bottieuli@y feeding, once breastfeeding).
They completed the Positive And Negative Affecti®ct) minutes before and 10
minutes after feeding to determine the effect efifeg method on changes in mood.
They found a significant decrease in positive mbefibre bottle-feeding to after bottle-
feeding (t(22)=4.38; p<0.01). There was a sigaiit decrease in negative mood from
before to after breastfeeding (t(21)=2.30; p<0.05).

Groér 2005 examined the difference between exausigastfeeding, formula

feeding, and controls in relation to stress, m@wodl endocrine hormones. Among



mothers who breastfed mood scores (determined dfyidof Mood State) were
significantly lower in regards to depression (t<£8.8=0.004), anger (t=-2.59; p=0.01)
and anxiety (t=2.7; p=0.008) compared with motléne used formula. Mothers who
used formula also had higher perceived stress s¢tré.4; p=0.016). Breastfeeding
was defined as only feeding from the breast witlbotble use.

Hatton 2005 used data collected from a study evialy&alcium for
Preeclampsia Prevention (CPEP). That study cotleafermation on breastfeeding and
depressive symptoms (EPD34) at six and twelve-weeks postpartum. They foinad
depression symptoms were significantly lower in veonwho breastfeed for 6 weeks
after controlling for age, income, education, rand history of depression (N=185). The
association was not found at 12 weeks postpartNon-breastfeeding mothers had the
highest probability of early major depressive disr(EPDS>15). Breastfeeding was
defined in this study as any current breastfeediiig no information regarding other
supplementation.

Watkins 2011 examination of breastfeeding mothens fthe Infant Feeding and
Practices Study Il considered the association batvbeeastfeeding experiences and
postpartum depressive symptoms (EPDS >12). Thaydféhat women who disliked
breastfeeding during the first week were more jikedve postpartum depression at two
months (OR=1.42; 95%: 1.04-1.93). Confoundersidened included maternal age,
parity, education, ethnicity, and WIC participatidiney also found the reverse
association that mothers with postpartum depressingtoms were less likely to still
breastfeed at two months postpartum compared therotvithout postpartum depressive

symptoms (p=0.04). Negative experiences regaroliegstfeeding were significantly



associated with increase odds of postpartum dapeesgmptoms including severe pain
with breastfeeding on day one (OR: 1.96; 95%: BPB), and severe breast pain at two
weeks (OR: 2.24; 95%: 1.18-4.26).

Tashakori 2012 recruited breastfeeding and nonstfiesading mothers at two-
and six-months postpartum. They defined their expoas breastfeeding exclusively for
the first six months and excluded any mothers wibped exclusive breastfeeding. They
found a significant difference in the prevalenc@o$tpartum depression via the
Edinburgh Postnatal Depression Scale between bkeedstg (n=2) and non-
breastfeeding (n=14) mothers (p=0.004).

Ystrom 2012 used the longitudinal cohort study (MpBn Norwegian maternal
health and examined the relationship between pradorhbreastfeeding (primarily
breast milk), mixed breastfeeding (breast milk $em@nted with formula or solids), and
formula (bottle-feeding of only formula and solidegding and anxiety and depressive
symptoms at 30 weeks gestation and six months adstp. They found, after adjusting
for pre-partum anxiety and depressive symptomsethbreastfeeding€0.04 ClI: 0.02-
0.07) and formula feeding3£0.11 CI: 0.09-0.14) were predictive of increased
postpartum anxiety and depressive symptoms. Adatitly they found formula feeding
exclusively to be a more severe risk factor of pagtm depressive symptoms than
mixed breastfeeding (bottle and breastfeeding)thieu, women who changed from
breastfeeding to formula feeding had a greateesmsx in anxiety levels at six-months
postpartum than women who continued to breastfestk anonths. Confounders
considered included birth by cesarean, first ctpldral birth, preterm birth, maternal

smoking.



Zubaran 2012 examined breastfeeding self-efficffegceon postpartum
depressive symptoms (EPDS >12). Breastfeedingeffidicy was based upon the
Breastfeeding Self-Efficacy Scale short-form in @fhhigh scores can predict
breastfeeding duration at 4, 6, 8, and 16 weekgppdsm. They interviewed mothers
between two and twelve weeks postpartum. For aisalljey considered only mothers
who were still breastfeeding at week 12. The 8%hexrs included for analysis were
divided into exclusive breastfeeding (n=69) andediXbreast milk and formula) feeding
(n=20). They found that higher breastfeeding s#fitacy scores (found in exclusively
breastfeeding mothers) were negatively associatddB#DS and PDSS scores
(p<0.001).

Breastfeeding outcomes

Henderson 2003 found women with postpartum depresdiany point
postpartum were 1.25 times more likely to stop stfeading at that same time point than
women who were not depressed (95%: 1.03-1.52)y @b&ned breastfeeding as any
breastfeeding, full breastfeeding (exclusive/alnestiusive), partial breastfeeding (high,
medium, low), and no breastfeeding. Depressiondesasrmined using EPDS scores
above 12. Measures were taken at 2, 6, and 12hspostpartum. In most cases women
stopped breastfeeding up to ten weeks earlierwtamen without postpartum
depression. The majority of women (82%) stoppedstfeeding after onset of postnatal
depression compared with 7% of women who stoppeddbieeding before onset of
postnatal depression.

Dennis 2007 conducted secondary data analysisoofgitudinal study of surveys

sent at 1, 4 and 8 weeks postpartum. They fourttien®with depressive symptoms at

10



one-week postpartum were less likely to contineasifeeding at eight weeks
postpartum (OR: 0.57; 95%: 0.34-0.95). They defibeeastfeeding as any feeding of
breast milk. Bottle-feeding was defined as no $&irealk given. EPDS scores above 12
determined presence of depressive symptoms.

Gaffney 2012 used data from the Infant Feedingtgsurvey to examine the
effect of postpartum depression on amount of brnedktused in feeding as part of the
total milk diet, which includes formula and breastk. They found that women with
postpartum depression were 1.57 times more likeelysk less than 20% breast milk as
the main source of nutrition for their infant afeetjusting for maternal race/ethnicity,
maternal age, maternal education, and househotine¢95%: 1.16-2.13). Postpartum
depression was defined by an EPDS score of at1€ast

One article, Nishioka 2011, was excluded from asialy This article examined
differences in the proportion of breastfeedingfganula-feeding mothers with
depressive symptoms as well as changes in infadirfg method. The article was
unclear when reporting results about change imirfiseding methods.

Biological Plausibility

Several biological mechanisms have been proposextain the association
between breastfeeding and depressive symptomeb&R012 suggested breastfeeding
promoted feelings of connection between motherdmld, increasing levels of oxytocin
in the maternal brain. Additionally, gonadal aadtbgenic hormones and stress have
overlapping effects on lactation success and dsjmesluring and after pregnancy.
Decreased estrogen levels allowing milk developmeayt play a role in postpartum

depression development. Oxytocin promotes infaptiggtion by mothers and milk
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transfer, but low levels during pregnancy are assed with postpartum depression.
Breastfeeding also increases prolactin levels postm. Decreased prolactin levels are
associated with maternal anxiety. Improving briegsting duration in Oregon mothers
may have a concurrent effect on postpartum deessitcomes.

Bair 2003 suggested that neurotransmitters adsdoith pain and depression
may contribute to the link between difficultly withreastfeeding and postpartum
depression due to decreased serotonin levels. dlehackett 2010 noted inflammation
triggered by stress as well as sleep disturbanddagigue related to cytokine levels may
be a major biological risk factor for depressione&stfeeding is thought to down regulate
the stress response thereby reducing risk for defmme. These biological bases will be
examined in further detail in the discussion ofssu
Causality

Hill's criteria for causality will be used to exame the relationship between
breastfeeding and postpartum depressive sympttmepidemiology, cause is defined as
a factor that when present increases the likelirafath outcome and when absent
decreases the likelihood of an outcome. The mageitd cause can vary. Causes can be
necessary and sufficient where the factor in qaess enough in and of itself to develop
the outcome. Cause may be necessary where thecalsethe factor prevents the
outcome. Cause may also be sufficient where poesefithe factor will result in both
the absence and presence of the outcome but tbenseitmay exist in absence of the
factor. Hill's Criteria for causality’ is often used to determine cause. The critega ar
strength, specificity, consistency, temporalitylbgical plausibility, dose-response and

intervention. Strength is the magnitude of theeisdion and provides increased support

12



with increased strength. Specificity provides lrestgpport for cause when the definition
of the primary predictor and outcome variablescsugately described. Consistency
provides support for cause when an associatiaouisd across multiple studies and
within multiple subgroups. Temporality is importdor describing cause to ensure the
outcome is a result of the factor in question aoitine reverse. Biological plausibility
provides a tangible explanation of the associatajquestion. Dose-response and
intervention examine how the outcome changes wignges in the factor of interest via
varying amounts and presence or absence of that faé/hen combined these criteria

provide evidence that a causal relationship isiptess

13



Methods
PRAMS

This project used data from 2007 Oregon Pregnaisly Assessment Monitoring
System (PRAMS). The PRAMS survey is an epidemialegrvey used to evaluate
maternal health behaviors with the goal of imprguine health outcomes of mother and
infants. Implemented by the Oregon Public Healividion (and other state health
departments) in conjunction with the Centers fagdase Control and Prevention, the
survey collects information regarding maternal egpee before, during, and after
pregnancy. The goal of PRAMS is to improve thdtheat mother and infants through
identification of adverse outcomes including magé¢morbidity, and infant morbidity
and mortality. The Oregon PRAMS survey is desigioeaversample women in
underrepresented race, ethnicity, and low birthgivestrata to ensure adequate sample
size for these subsets of population.

Selecting from a stratified random sample of Oregathers who have delivered
live-born infants in Oregon, the Oregon PRAMS samiplselected from available birth
certificates approximately 60 day after delivemhe survey is mailed out two to four
months after delivery. Surveillance is conducteadmiil in two parts with telephone
follow-ups for non-responders. Eligible participafr the 2007 PRAMS survey were
Oregon resident mothers who delivered a live inflar@regon during the surveillance
period. Birth certificates were used to identigident Oregon mothers who delivered in
the prior two to four months. The PRAMS survey wasducted as a series of eighty

self-administered questions. The written surveytatephone interview asked the same
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guestions and were completed in either Spanismgligh. The 2007 survey
guestionnaire is included in Appendix A.

PRAMS Sampling Weights

The PRAMS data set uses complex sample weightdjistafor oversampling of
underrepresented racial and ethnic populations|amdbirth weight infants, and to
adjust for non-respondents. Underrepresented racchkthnic groups and low birth
weight infants are oversampled in order to examiparticular interest of public health.
Oversampling (sampling at higher rates than othbpgpulations) ensures adequate
sample sizes for subgroup analyses of a partigutarp or comparisons of several
groups. The Oregon PRAMS survey uses the samgetmecity definition from the
CDC: Hispanic, Non-Hispanic White, Non-Hispanic isédn American, Non-Hispanic
Asian/ Pacific Islander, and Non-Hispanic Amerid¢adian/ Alaskan Native. In 2007
Oregon PRAMS also oversampled low birth weight wimifants. Due to Oregon’s race/
ethnic composition the sampling of low birth weigtfants from the “white” strata is
reasonable.

In addition to oversampling of underrepresentedupatpns, Oregon PRAMS
also adds a nonresponse weight to account for wavhermay be less likely to respond
to the survey. This weight is devised within eaampling stratum after comparing non-
respondents with respondents. Additionally, a nowerage weight is applied to account
for women who may have been excluded from the sagplame due to accidental
duplication in birth certificate records and migsfiles. The CDC determines this
weight after collection of all PRAMS data. Unleskeywise specified, all numbers in

this thesis are unweighted, and all percentagesaighted.
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Response Rates

In 2007 surveys were sent to 3067 women. The fallgwroups were
oversampled: normal birth weight White, low bivileight White, Hispanic, African
American, Asian/ Pacific Islander, American Indi&téskan Native groups. Of those,
1,894 women completed surveys via mail or telephitie the unweighted response rate
of 61.8%. The weighted response rate was 67%.

Inclusion and Exclusion Criteria for this Analysis

Of the 3,067 women sampled, the analysis set ieddd759 women who
responded to survey questions regarding depresgmptom and breastfeeding status
summarized below. Of the 1,894 women who complétedurvey, 120 did not have
enough information to determine their breastfeedtagus at eight weeks. Forty did not
have enough information to determine self-repopestpartum depressive symptom
status. Of the unknowns, 15 with breastfeedingrmftion did not have information on
self-reported postpartum depressive symptoms, &rdidPnot have information on
breastfeeding but did have information on self-reggbpostpartum depressive symptoms.
An additional 25 did not have information on eitheeastfeeding or self-reported
postpartum depressive symptoms. In total 135qiaaints were excluded from the
dataset leaving 1759 with breastfeeding statugyht weeks and self-reported
postpartum depressive symptoms status. FiguréovliBagrams the inclusion and
exclusion of respondents. The determinationepiréssive symptom and breastfeeding

status is explained in detail below.
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Figure 1: Inclusion and Exclusion of participantsfor analysis

3067 Mother sampled in 2007
1894 Completed surveys

1774 completed breastfeeding 120 were missing or unknown fo
questions breastfeeding status

1854 completed self-reported 40 were missing or unknown for

postpartum depressive self-reported postpartum
symptoms questions depressive symptoms

135 were excluded for not having
breastfeeding or self-reported
postpartum depressive symptum status

1759 Had information on both
breastfeeding and Self-reported
postpartum depressive symptoms

and were included for analysis

Variable Coding

Self-Reported Postpartum Depressive Symptoms

The primary dependent of interest was self-repgptestpartum depressive
symptoms. Self-reported postpartum depressive symp{SRPPDS) were coded as a
dichotomous variable with options of present vseai, or unknown. The PRAMS
survey asked two questions regarding self-repgrtestipartum depressive symptoms.

These two questions together are highly sensitivelétection of depressive symptoffis.
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The following are results of each question and aoations of those questions to create
the SRPPDS variable. Table 2 gives an overviesach question.

The first question asked, “Since your new baby b@®, how often have you felt
down, depressed, or hopeless?” Possible resporeses'Always,” “Often,”
“Sometimes,” “Rarely,” or “Never.” 1,863 (98%) raspded to the questions (Table 2).
A histogram of this response revealed a skew wpbkak around those responding
“Rarely” (Appendix B).

The second question asks, “Since your new babybaas how often have you
had little interest or little pleasure in doingrtgs?” Possible responses to this question
were: “Always”, “Often”, “Sometime”, “Rarely”, “Negr.” 1,856 of 1,894 (97%)
responded to this question (Table 2). A histogohnhe responses reveled a skew with a

peak around those responding to “rarely” (Apperix

Table2: Questionsused in analysis of self-reported postpartum depressive
symptoms

Question Always | Often| Sometimes Rarely Never Migsi

=)

“Since your new baby 30 165 474 628 566 31
was born, how often
have you felt down,
depressed, or
hopeless?”

“Since your new baby 57 117 436 649 597 38
was born, how often
have you had little
interest or little
pleasure in doing
things?”

The responses to these two questions were comtoredate the variable of self-
reported postpartum depressive symptoms (Tabl&BPPDS was considered unknown

if respondents answered “sometimes”, “rarely”, mever” to one question and did not
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respond to the other question (n=11, <0.01%). Aacldtlly, respondents were classified
as unknown if they did not respond to either ques(n=29, 1.5%).

SRPPDS was considered present if respondents estsivdways” or “Often” to
either question. If a responded answered “Always'Often” to one question and did
not respond to the other question they were alasidered present. This classification
is consistent with CDC 2008 classification of SRPRfategorization. There were no
respondents who fit the criteria for this classifion. A total of 268 respondents were
classified as present for self-reported postpadepressive symptoms based upon the
above criteria. SRPPDS was considered absenthfdusstions were answered as
“Sometimes”, “Rarely”, or “Never.” 1,586 respondefit these criteria and were
considered absent for SRPPDS. Table 3 below amnthe cell counts for each question
and the cell totals. Table 4 gives the final codatghe self-reported postpartum

depressive symptoms variable.

Table 3. Classification of self-reported postpartum depressive symptoms
Question “Since your new baby was born, how often

have you felt down, depressed, or hopelegs?”

Present Absent Missing Total
“Since your Present 101 94 0 174
new baby was
born, how  Fapcent [ 73 1586 9 1682
often have you
had little _
interest or little] Missing | 0 2 29 38
pleasure in
doing things?”

Total 195 1668 31 1894

Table 4. Total numbers of self-reported postpartum depressive symptoms used in
analysis
Present Absent Missing Total
268 1586 40 1894
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Independent Variables

Any breastfeeding at least 8 weeks duration

The primary independent variable of interestng lareastfeeding with a specific
duration cutoff of less than eight weeks and adtlegght weeks. This variable was
developed using responses to six questions frorRR&MS survey in conjunction with
the infant birthdate. The questions followed a giagtern. Each question had a possible
response of yes or no. A yes response led to tkiequestion in the series. Any response
of no indicated a skip to the next section of goest Each question in the skip pattern is
detailed below. Table 5 gives an overview of resas to each question in the skip
pattern used to classify breastfeeding status.

The first question asked, “Is your baby alive noWw?the responses, 1808 infants
were alive at the time of the survey, 26 were daad,60 did not provide an answer to
this question. From these responses, only thoseanbwered yes were included in the
next part of analysis. Those with infants who wewoeliving were excluded (n=26).

The next question asked, “Is your baby living withu now?” Of the entire
sample, 1800 mothers reported the infant was liwitg them currently, 7 reported the
infant was not living with them, and 87 did notpesd to the question. Of those where
the infant was not reported as dead, 1800 (99.6&thens reported the infant was living
with them, 7 mothers reported the infants werelimotg them, and 61 did not respond to
this question. Those women who responded the invastliving with them were

included for further analysis (n=1800).
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The next question in the skip pattern asked, “id gver breastfeed or pump
breast milk to feed your new baby after deliver@¥'those who reported that the infant
was living with them, 1,661 mothers (92.3%) repdreer breastfeeding, 133 mothers
(7.4%) reported no attempt of breastfeeding and@hars (0.3%) did not respond to the
guestion. The 133 who reported no attempt at biesihg were counted as zero for
duration of breastfeeding. The six who did nopoesl were categorized as unknown in
analysis because of lack of information regardirgnbtfeeding practices. The 1,661 that
reported any breastfeeding were included for furédmalysis.

The next question asked, “Are you still breastfagadr feeding pumped milk to
your new baby?” Of the 1,661 that reported anydifeading, 1,096 (66%) reported still
breastfeeding, 55 (3.3%) reported stopping breedifig, and 10 (0.6%) did not respond
to the questions. The 10 who did not respond wsted as unknown because duration
could not be determined. The 1,096 who reportdidosgastfeeding and the 564 who
reported not breastfeeding were converted intodbieading duration in the following
ways.

Respondents who stopped breastfeeding were adked; fhany weeks or
months did you breastfeed or pump milk to feed ymaby?” Possible responses were
numerical as either weeks, months (1 month = 4 g)eek less than one week. Of those
who reported infant living with mother, breastfegglinitiation, and stopped
breastfeeding 545 of 555 responded to the brealstigéength question. Of the
respondents, 47 reported breastfeeding less thmweek. The average breastfeeding
duration of the 498 who stopped breastfeeding edadifed more than one week was

6.18 weeks (SD + 4.43 weeks).
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The second determination of breastfeeding duraticlided respondents who
reported still breastfeeding. Length of time btkgesling was determined as the
difference between date of survey completion afahirbirthdate (calculated in days).
This was converted to weeks (1 week=7 days) fopgaes of analysis. When combined
with breastfeeding duration calculated above a$ asethose who did not initiate
breastfeeding the average duration of breastfeetasyl0.70 weeks (SD +- 6.09 weeks).

The primary interest of this project was breastieg@ight weeks, thus the above
breastfeeding duration was categorized as mothatdteastfed at least eight weeks, and
mothers who breastfed less than eight weeks. gtisio analysis of mothers who
breastfed at least one week or longer showed natisi@ibution around the mean
(Appendix D).

One hundred twenty survey respondents were casgbas unknown due to
inability to clarify responses to missing inforntatior incomplete information about
breastfeeding. Of these 120, 26 were excludedusedhe infant was not living. Seven
were excluded because the infant was not living Wie mother, and 61 were excluded
because information about where the infant residasimissing. Six were excluded
because of missing information regarding breastfggithitiation and ten were excluded
because of missing information regarding if theyenstill breastfeeding. Finally, 10

were excluded because of lack of information reigarduration of breastfeeding.

Table 5. Summary of responses used to deter mine breastfeeding status

Question Yes No Missing Total

Is your baby alive now? 1808 26 60 1894
Is your baby living with your now? 1800, 7 61 1868
Did you ever breastfeed or pump breast | 1661 | 133 | 6 1800
milk to feed your new baby after delivery?

Are you still breastfeeding or feeding 1096 | 555 | 10 1661
pumped milk to your new baby?
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How many weeks or months did you <1 week 47
breastfeed or pump milk to feed your baby?= 1 week 498

Missing 10
Total valid for analysis 1774
Missing/ Unknown 120
Covariates

Covariate associated with breastfeeding and pdstpadepressive symptoms
were selected for evaluation as confounders amtaffiodifiers. These covariates
included maternal behaviors and experiences retatpcegnancy and birth outcomes.
Prior literature review directed selection of coates that were associated with
breastfeeding and self-reported postpartum depeesgmptoms and accessible via the
PRAMS dataset. Covariates were analyzed firstaspte categories and later refined
based on weighted percent reporting depressiomapgeng confidence intervals, and
small cell sizes where applicable. Any covariaiwnly two possible responses was
left as such for analysis. Each variable consdieseletailed below including variable
coding for analysis. Table 6 and 7 give an ovevwié each variable and its
categorization for analysis.

Potential Confounders

Variables from Birth Certificate Data

Maternal age was initially categorized in the det@s six groups, younger than
18, 18-19, 20-24, 25-29, 30-34, 35-39, and graater 39 years. Initial analysis showed
maternal age was normally distributed, but there m@linear trend in weighted percent
reporting depression. The weighted percent reppdepression was less than 10% in
categories older than 25 years, thus those 25 laled were grouped together for ease of

analysis. For bivariate analysis, maternal age eedegorized dichotomously as younger
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than 25 years and 25 years or older. The use géats as a cutoff was based on
literature review as well as differences in weigpedcentage reporting depression and to
ensure sufficient cell counts. Bivariate analgsiggested the dichotomous
categorization of maternal age was a more sigmfiogpresentation, thus is was that
form used for model building.

Marital status was initially grouped into threeegiries, married, not married
with father on the birth certificate, and not madriwith father not on the birth certificate.
Initial analysis indicated the not married categercould be collapsed based on
similarities in weighted percent reporting depressand overlapping confidence
intervals. For model building, marital status wassidered dichotomously as married or
not married.

Maternal race and ethnicity was coded in five gsowtispanic, Non-Hispanic
white, Non-Hispanic African American, Non-Hispaisian/ Pacific Islander, and Non-
Hispanic American Indian/ Alaskan Native. For pusp@f sampling women were
allowed to choose one racial category: White, Ainidmerican, Asian/Pacific Islander,
or American Indian/ Alaskan Native. For ethnicypmen chose from Hispanic or Non-
Hispanic. When entered into the database, womee greuped by ethnicity first then
by race if they self-identified as non-Hispanicaternal race and ethnicity was initially
considered as a confounder. Some evidence ssgyeastates of postpartum depression
and breastfeeding differ among race/ethnicity aatieg; maternal race and ethnicity will
also be considered as an effect modifier.

Maternal education was coded in the datasel'agale or less,"grade -12

grade no diploma, high school graduate or GEDggellcredit up to an Associate degree,
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and Bachelor’s, Master’s, PhD, or other profesdidegree. For initial analysis,
maternal education was grouped into three categorie?" grade, 12 grade/ GED, and
>12" grade based upon prior literature review. Bivarialysis showed similar
weighted percent reporting depression as well aslapping confidence intervals
between the less than high school and high sciBieD categories. These were

combined for ease of analysis during model building

Table 6. Coding of independent variablesderived from birth certificate data

Demographic Variables Possible Responses Codingrfalysis
Maternal Age Continuous 0=>=25
1=<25
Marital Status Married, not married. O=Married
Father’'s name on birth 1=Not Married
certificate (yes, no).
Maternal race/ethnicity Hispanic, NH White, NH | 0=Non Hispanic White,
African American, NH 1=Hispanic,

Asian/Pacific Islander, NH| 2=Non Hispanic African
American Indian/ Alaskan | American,

Native 3=Non Hispanic
Asian/Pacific Islander,

4= Non Hispanic American
Indian/ Alaskan Native

Maternal Education Less than™grade, 19 0= >12" grade
grade/ GED, Greater than | 1= <=12" grade
12" grade

Variables from Oregon PRAMS

Variables considered in analysis from Oregon PRAMSBuded pregnancy
intention, family income, insurance before pregryaparity, current smoking status,
body mass index, and stressful life events. Eactable is detailed below. Table 8
gives an overview of each variable and categodmnati

Pregnancy intention was coded dichotomously a&naed or not intended based

on a combination of responses to the question:riiihg back to just before you became
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pregnant with your new baby, how did you feel abdmtoming pregnant?” Possible
responses included: “I wanted to be pregnant séotevanted to be pregnant then” “I
wanted to be pregnant later” or “I didn’t want t® pregnant then or anytime in the
future”. Responses of “| wanted to be pregnanh%aad “I wanted to be pregnant then”
were coded as pregnancy intended. Responsesvairited to be pregnant later” or “I
didn’t want to be pregnant then or anytime in thieife” were coded as pregnancy not
intended.

Family income was created using the question, ifiguthe 12 months before
your new baby was born, what was your total houlskincome before taxes? Including
self and partner’'s income and any other sourc@scoine.” The possible responses were
grouped in $5,000 increments from less than $10t0@dore than $50,000. Based on the
response the variable was coded based on the 2866af poverty level (FPL) guidelines
using the reported income and household sizealmitiding was 50% FPL or less, 50-
99% FPL, 100-199% FPL, and 200% FPL or more. Asialwyith self-reported
postpartum depressive symptoms outcome showedasimdighted percent reporting
depression and confidence intervals in levelstlegs 200%, so the variable was further
categorized as <200% FPL and 200% FPL or morerfalyais and model building.

Insurance before pregnancy was determined basedthp questions, “Just
before you got pregnant, did you have health inszed” and “Just before you got
pregnant, were you on Oregon Health Plan or Medi®avith possible responses of yes
or no. If respondents answered no to both questiogy were coded as no to insurance
before pregnancy. If respondents answered yeghter guestion they were coded as yes

to insurance before pregnancy.
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Parity was considered in two ways. First, womenevaategorized into first child,
second child, or third or more children. Thesegaties were collapsed into first child
or second or more children based on similar wedjptrcent reporting depression and
overlapping confidence intervals.

Smoking after pregnancy was based on the queskany many cigarettes did
you smoke on an average day now?” Women were aatedas non-smoker and
smoker. Those who reported smoking zero cigaretteswere classified as non-
smokers. Those who reported anything above zere vlassified as smokers.

Body mass index was calculated using two questibimes first was “Just before
you got pregnant with your new baby, how much did weigh?” and “How tall are you
without shoes?” For initial analysis, body mastex (BMI) was divided into four
categories: underweight, normal weight, overweight] obese. These categories
corresponded to standard groupings of body mas$&b, 18.5-<25, 25-<30 BMI, and
30 or greater BMI, respectively consistent witkrgture and medical classification.
Similarities in weighed percent reporting depresden to dichotomous grouping of
body mass index into less than 25 BMI and gre&tan br equal to 25 BMI.  For model
building the dichotomous variable was used.

Stressful life events were considered in multipéy/s. The PRAMS survey has a
list of 13 statements identifying various stressfugnts that happened in the 12 months
before infant birth. Examples of events includevds homeless,” “My husband or
partner lost his job” with possible responses & geno to each event (Table 7). The
first categorization involved grouping number oénts as 0, 1-2, 3-4, 5-6, 7 or more.

Stressful life events was categorized as 0 evérsgvents and 3 or more events as well
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as dichotomous categories of 0 event or at leaseht, and less than 2 events or at least
2 events.

Consideration was also give to type of stressfeldvent following the principal
component analysis procedure of Ahluwalia et al120In this categorization, stressful
life events are grouped into four constructs. Eoral (including very sick family
member, or someone very close died), partner agsoc{argued more than usual with
partner or husband, separated or divorced, or Imgsbapartner said he did not want
pregnancy), financial (mother lost job, husbangantner lost job, moved to a new
address, bill could not be paid), and traumatier(@less, involved in a physical fight,
mother, husband, or partner went to jail, or soree@mry close had a problem with
drinking or drugs) (Table 7). If the mother ansageyes to one of the events within a
category then that category is defined as preffam. events within a category were
answered as yes, then that category is definedssha Based upon the small cell sizes
for partner and traumatic stress (n=53, n=47, @spdy) these were condensed when
considered for effect modification. Both the nuioa@rgrouping and type grouping were

considered in analysis.

Table 7. Coding of stressful life events by type

Stressful Event Possible Response Type grouping
A close family member wag Yes or No Emotional

very sick and had to go to

the hospital

| got separated or divorced Yes or No Partner Associated
from my husband or partner

| moved to a new address Yes or No Financial

| was homeless Yes or No Traumatic

My husband or partner lost Yes or No Financial

his job

| lost my job even though I| Yes or No Financial

wanted to go on working

| argued with my husband Yes or No Partner Assediat
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or partner more than usual

My husband or partner saif
he didn’t want me to be
pregnant

dYes or No

Partner Associated

| had a lot of bills | couldn’t
pay

Yes or No

Financial

| was in a physical fight

Yes or No

Traumatic

My husband or partner or |
went to jall

Yes or No

Traumatic

Someone very close to me
had a bad problem with

Yes or No

drinking or drugs

Traumatic

Someone very close to me

died

Yes or No

Emotional

Table 8. Coding of variables from the 2007 Oregon PRAM S dataset

PRAMS Measures

Possible Responses

Coding for Asalys

Pregnancy Intention

| wanted to be pregnant
sooner, | wanted to be
pregnant later, | wanted to be
pregnant then, | didn’t want tg
be pregnant then or any time
the future

0=No if response is “I
wanted to be pregnant later
or “I didn’t want to be
pregnant then or any time i
ithe future”

1=Yes if response is “I
wanted to be pregnant
sooner” or “l wanted to be
pregnant then”

Family Income

Less than $10,000, $10,000¢

$14,999, $15,000-19,999,
$20,000-24,999, $25,000-
$34,999, $35,000-$49,999,
$50,000 or more

0= 0% - 200% Federal
Poverty Level

1= 200% Federal Poverty
Level or greater

Insurance before No 0=Yes
pregnancy Yes 1=No
Parity First child, second child, third O=First child

child, fourth child, fifth child
or more

1= Second child or more

Smoking Now

41 or more cigarettes
21-40 cigarettes
11-20 cigarettes
6-10 cigarettes
1-5 cigarettes

Less than 1 cigarette

0= 0 cigarettes
1=1 or more cigarettes
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0 cigarettes
Body Mass Index A ratio of weight before 0=<25 BMI
pregnancy and height without 1=25 or greater BMI
shoes
Stressful Life Events No 0=0 Events
Yes 1=1-2 Events
2=3 or more Events
or
0=0 Events
1=1 or more Events
or
O=Less than 2 Events
1=2 or more Events

Descriptive Analysis

The analysis set population was evaluated forntiatiedifferences between the
included versus excluded subjects. Chi-squaredd tesre used to evaluate possible bias
in the analysis set population from exclusion spndents. All variables were initially
examined using cross tabulation to check theiramlihts and weighted frequencies and
to ensure sufficient sample size for variable iso in analysis.

Bivariate Analysis

Bivariate logistic regression analysis was useeMaluate each individual
confounder. Unweighted and weighted percent rempdepression were calculated for
each variable to determine referent categories@esamine the prevalence of reported
depression among individual variables. Bivariatgdtic regression was conducted to
determine variables that were significantly asgedavith self-reported postpartum
depressive symptoms. These variables were includesbdel building via multivariate

logistic regression analysis.
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Using bivariate logistic regression, potential aanfding variables were assessed
for correct categorization. Variable categoriethwimilar weighted percent’s or
overlapping confidence intervals were combineddather analysis.

Multivariate Analysis

Multivariate logistic regression was conductedtantify the association
between breastfeeding at least eight weeks and BRRRBing techniques outlined by
Hosmer and Lemeshow 2000. All variables with piga less than 0.25 in bivariate
analysis were considered for inclusion in the matiate model. Multi-categorical
variables were collapsed based upon p-values,demie intervals, and similarities in
odds ratios from bivariate logistic regression vehapplicable.

Forward Sepwise Model Building

Forward stepwise model building was conductedetermiine significant
confounders for inclusion in the final model. Sfgrant variables were determined
based on the highest absolute value of the t-8tadisd significant p-values. Logistic
regression analysis was run with all variables wared individually with SRPPDS
outcome and the most significant variable retaingtie model. The most significant
variable was included in the model first. For eptanwith A, B, C, and D variables, A
was added first. Then a comparison between the imodi AB, AC, and AD is done to
determine whether B, C, or D was significant. TWeriable was then added to the model
and the selection continued until no added vargal#&ined significance once in the
model. If at any point a variable added in pri@g&s became insignificant during the
growth of the model, it was removed and variabled®n continued. The removed

variables were added again at the end of moddllingilto confirm their removal.
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Backward stepwise elimination was used to compaite tive forward selection
model. Backward elimination began with a full modglere all variables of interest were
included. Then one by one the variables with thstlsignificant p-value and smallest
absolute t-statistic value were removed until #maaining variables in the model were
all significant. This procedure should confirm gsne model as the forward stepwise
procedure. These two procedures were used teedteapreliminary main effects
models. This model was further assessed fortaffiedification and finalization.

Effect Modification

Effect modification was assessed in the followingariates: Maternal race/
ethnicity and stressful life events categorizedype of stress and by number of stressful
events. Effect modification was examined to testdifferences in the association among
variable categories. To determine the presenedsgnce or effect modification, an
interaction term was created with the main prediotdreastfeeding. Significance of the
effect modifier was determined for the interactierm using the “testparm” command in
Stata (a Wald test), which provides an f-statiatid p-value among multi-categorical
variables. Maternal race/ethnicity was chosen basggrior literature suggested
breastfeeding and depression differed among rdweddty categories. Stressful life
events were considered to determine if the associbetween breastfeeding and
depressive symptoms differed based on numberesdtil life events or types of
stressful life events.

Data Management

This study used a data set released by DHS th&tioed no personal identifiers.

The Oregon Department of Human Services condudtedta entry verification and
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telephone interview-monitoring, data correctiong aditing of PRAMS data files. The
CDC checked all data for consistency via automptedesses and created the PRAMS
analysis file with weights provided to the Oregdat& Health Department. The data file
for analysis was acquired in STATA format. All &sas was conducted using STATA
version 12.1 software. All analysis was conductsithg appropriate sampling and non-
response weights. This study was determined byOHB to be non-human research

and to be exempt from need of full review.
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Results
The following results are reported based on weiglainalysis of the included
subset sample. Included is a description of thmufaion, weighted percent reporting
postpartum depressive symptoms of each variabi@det by results of logistic
regression analysis.

Demographics of the population

In the sample, respondents tended to be marrigb)6and younger than 25 years
old (66.5%) and approximately half had educatioa@¥grade or less (54%). Of the
respondents, 33% were non-Hispanic White, 23.5% Wspanic, 16.7% were non-
Hispanic Asian/ Pacific Islander, 11.5% were nosgdinic African American and 14.6%
were non-Hispanic American Indian/ Alaskan Nativigproximately 54.4% reported a
family income below 200% FPL.

Primary dependent and independent variables of interest

Postpartum depressive symptoms were self-repant287 of the 1,759
respondents with a prevalence of 13.5%. Of alloedpnts, 72.2% reported
breastfeeding at least eight weeks. Among thoselwdastfed at least eight weeks, the
weighted percent reporting depressive symptomsA@s compared with 16.2%

reporting depression of those who did not breagtétdeast eight weeks. Each variable
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Table 9 provides an overview of each variable idirig unweighted and weighted
percent reporting depression, odds ratios, andyesa

Other variables Proportions

Pregnancy intention was reported in 1,739 of tespeadents used in analysis. Of
the 59% who intended pregnancy (n=1,042) 8.3% tegdgostpartum depressive
symptoms. Among those reporting unintended pregnaB.5% reported postpartum
depressive symptoms.

The majority of respondents were married (60.8%nong married mothers, the
prevalence of self-reported postpartum depressingptms was 8.2%. Among single
mothers, 13.3% reported postpartum depressive synt

Among mothers younger than 25 years 15.9% repaoepdessive symptoms
while 7.1% of women 25 years or older reported parstim depressive symptoms. The
majority of the sample was over 25 years old (66§.5%

Education information was provided for 1,749 of tkspondents. Postpartum
depressive symptoms were reported in 7.1% of thatbeeducation beyond high school
while 12.6% of those with a high school educatiotess reported postpartum depressive
symptoms.

African American and American Indian/ Alaskan Natpopulations reported the
highest prevalence of postpartum depressive syngpair0.2% and 16.6% respectively.
Hispanic and Asian/ Pacific Islander reported samgrevalence of postpartum
depressive symptoms at 11.9% and 11.5%, respectiVéeighted percent reporting
depressive symptoms was lowest in the non-Hispahite group with 8.6% reporting

depressive symptoms.
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Equal numbers of respondents reported having ahtaving insurance before
pregnancy. Of those without insurance, 12.2% sgdbrted postpartum depressive
symptoms compared with 8.2% of those with insurance

Information on parity was available for 1,757 math For 1,018 mothers (58%)
this was a second or greater child. Among thosk afirst child, 9.0% reported
postpartum depressive symptoms, 10.7% reportecsigipn with their second child, and
10% reported postpartum depressive symptoms wain third child.

Current smoking was reported in 13.5% of moth&$§those who smoked,
16.6% reported postpartum depressive symptomghd3e who did not smoke 8.9%
reported postpartum depressive symptoms.

Questions used to determine body mass index (B{in2) were reported by
1,613 of 1,759 respondents. Among those with Bidslthan 25, 6.9% reported
postpartum depressive symptoms. Of those womdnBWtls at least 25, 12.4%
reported depressive symptoms.

Stressful life events were reported in 1,217 redpats. Of those reporting no
stressful life events 6.1% reported postpartumetegve symptoms. Of those reporting
1-2 stressful life events. 9.2% reported postpardepressive symptoms. Of those
reporting 3 or more stressful life events 15.1%or&gr postpartum depressive
symptoms.

When considering stressful life events by typearicial stress was the most
common type of stressful event (36.7%). Among thess categories, 10.6% of
respondents reporting partner-associated stressegierted postpartum depressive

symptoms. 12% of respondent reporting traumatésstalso reported postpartum
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depressive symptoms. Of those reporting finantraks 13.9% reported postpartum

depressive symptoms, and 8.1% of those reportirgjienal stress also reported

postpartum depressive symptoms.

Table 9. Postpartum depressive symptom outcomes by mater nal characteristics

Variable N Unweighted | Weighted % | Weighted | 95% CI p-value
(total | % Reporting | Reporting Univariate
1759) | Depression | Depression | Odds Ratio
Any
breastfeeding
At least 8 weeks
Yes| 1271 | 11.17 7.9 Referent
No | 488 19.47 16.2 2.245 1.37,3.67 | 0.003
Missing | O
Pregnancy
I ntention
Yes| 1042 | 11.42 8.27 Referent
No | 497 16.79 12.49 1.58 1.25,2.01 | 0.001
Missing | 20
Family income
(% FPL)
Continuous
<50% | 370 20.00 14.48 3.00 1.92,4.69 | <0.001
50-99%| 265 16.98 14.69 3.05 1.86, 5.02 | <0.001
100-199%| 322 12.73 12.05 2.42 0.97,6.07 | 0.057
200+% | 681 7.49 5.34 Referent
Missing | 127
Dichotomous
<200%| 957 16.72 13.67 2.81 1.97,3.99 | <0.001
>=200%| 681 7.49 5.34 Referent
Marital Status
3-Category
Married | 1070 | 10.93 8.22 Referent
Not married:| 525 14.86 12.42 1.58 0.97,2.57 | 0.063
father on BC
Not Married:| 164 25.61 16.11 2.14 0.93,4.94 | 0.071
father not on BC
Missing | O
Dichotomous
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Married | 1070 | 10.93 8.22 Referent
Not Married| 689 17.42 13.28 1.71 1.01, 2.89 | 0.046
Maternal Age
Dichotomous
<251 590 18.98 15.91 2.48 1.62, 3.80 <0.001
>=25| 1169 | 10.69 7.08 Referent
Missing | O
Multi-categorical
<18 59 18.64 24.2 4.19 0.79, 22.10| 0.087
18-19 124 18.55 12.35 1.86 0.81,4.23 | 0.135
20-24 407 19.16 16.19 2.533 1.66, 3.86 | <0.001
>=25 1169 | 10.69 7.08 Referent
M aternal
Education
3-Category
< High School| 402 16.67 12.09 1.93 1.175, 3.16| 0.012
High School| 545 16.15 12.85 1.80 0.907, 3.56| 0.088
Diploma/GED
>High School| 802 9.98 7.1 Referent
Diploma/GED
Missing | 10
Dichotomous
<=High School| 947 16.37 12.56 Referent
Diploma/GED
> High School| 802 9.98 7.1 1.879 1.09, 3.22 | 0.025
Diploma/ GED
Maternal Race
Hispanic| 415 11.81 11.87 1.43 0.845,2.42| 0.171
NH White | 588 12.24 8.61 Referent
NH API | 293 10.58 11.52 1.38 0.49, 3.92 | 0.523
NH African | 203 20.69 20.24 2.72 1.59, 4.67 | 0.001
American
NH AI/AN | 258 16.28 16.55 2.10 1.16, 3.82 | 0.018
Missing | 2
Insurance
Before
Pregnancy
Yes| 951 10.45 8.22 Referent
No | 796 17.09 12.22 1.55 0.55, 4.42 | 0.387
Missing | 6
Parity
3-Category
1st| 739 12.58 8.99 Referent
2| 532 12.97 10.68 1.21 0.62,2.35 | 0.554
3 or more| 486 15.43 10.04 1.13 0.57,2.42 | 0.713
Missing | 2
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Dichotomous

1% 739 12.58 8.99 Referent
2"or more| 1018 | 14.15 10.4 1.17 0.64, 2.17 | 0.588
Smoking Now
Yes | 238 23.11 16.63 2.04 1.55, 2.69 <0.001
No | 1494 | 11.78 8.91 Referent
Missing | 27
Body Mass
Index
All Categories
Underweight| 88 9.09 7.0 1.02 0.14, 7.36 | 0.987
<18.5
Normal Weight| 785 11.72 6.9 Referent
18.5-<25
Overweight| 386 15.28 12.25 1.88 1.42,2.49 | <0.001
>=25-<30
Obese >=3(Q 357 15.97 12.66 1.95 1.04, 3.66 | 0.037
Missing | 146
Dichotomous
BMI <25 | 873 11.45 6.91 Referent
BMI>25 | 743 15.61 12.42 1.91 1.46, 2.48 | <0.001
Stressful Life
Events
All Categories
01| 529 6.62 6.05 Referent
1-2 | 696 10.78 9.18 1.57 0.72,3.43 | 0.24
3-4| 337 18.65 11.25 1.98 0.47,8.35 | 0.33
5-6 | 137 31.39 19.76 3.84 0.70, 21.14| 0.114
>6 | 57 33.33 28.69 6.28 2.01, 19.66| 0.003
Missing | 13
3-Category
01| 529 6.62 6.05 Referent
1-2 | 696 10.78 9.18 1.57 0.72,3.43 | 0.241
3 or more| 521 23.61 15.12 2.77 0.68, 11.31| 0.146
Ovs. all else
01| 529 6.62 6.05 Referent
>0 | 1217 | 16.27 11.5 2.02 0.742,5.49| 0.157
<2vs all else
<2941 7.76 6.04 Referent
>=2 | 805 19.88 14.39 2.62 1.03, 6.67 | 0.045
Stressful life events
None 0| 529 6.62 6.05 Referent
Partner 1] 53 11.32 10.59 1.84 0.33, 10.22| 0.464
Traumatic 2| 47 12.77 11.97 2.11 0.22, 20.22| 0.495
Financial 3| 645 16.59 13.91 2.51 1.25,5.04 | 0.012
Emotional 4| 472 16.74 8.10 1.37 0.25, 7.36 | 0.699
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Bivariate Loqgistic Regression Analysis

Bivariate logistic regression analysis was conedi¢d examine significance of
confounders and ensure correct categorizationsorgnthe risk factors considered, body
mass index, current smoking, maternal age and yangbme had the highest
significance with self-reported postpartum depressymptoms. Maternal race, marital
status, parity, insurance status, and stress@uelrents had categories that were
marginally significant or not significantly asso@d with self-reported postpartum
depressive symptoms. These variables were incliatexhalysis based on prior literature
review. Table 9 below gives cell counts, unweidghdad weighted percent reporting
depression, and univariate analysis with self-reggbpostpartum depressive symptoms.
This table also includes each categorization cemsatifor confounders of interest.

Multivariate logistic regression analysis

Multivariate logistic regression analysis was castdd using a manual forward
stepwise model building technique. The most sigaiit variable from univariate
analysis, family income, was added into the moulsi. fThen the model was run again
with the remaining variables added one at a ti@atrent smoking status was the next
most significant variable followed by BMI, and miatal age. Maternal race/ ethnicity
and stressful life events were considered as effeclifiers. Stressful life events were a
significant effect modifier of the relationship ieten breastfeeding and self-reported
postpartum depressive symptoms. Insurance befegmnancy, parity, maternal

education, and marital status were not significamfounders of the primary
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relationship. Table 10 show the forms of the c@atas used in model building based on

their t-statistic and p-values.

Table 10. Model building variable evaluation
Variable* Weighted % Univariate | 95% CI T-statistic**
Reporting OR
Depression (weighted)
Any breastfeeding
At least 8 weeks
Yes 79 Referent
No 16.2 2.245 1.37, 3.67
Pregnancy I ntention
Yes 8.27 Referent
No 12.49 1.58 1.25,2.01 -4.04
Family income (% FPL)
<200% 13.67 2.81 1.97,3.99 -6.15
>=200% 534 Referent
Marital Status
Married 8.22 Referent
Not Married 13.28 171 1.01, 2.89 2.05
Maternal Age
<25 1591 2.48 1.62, 3.80 4.47
>=25 7.08 Referent
Mater nal Education
<=High School 12.56 Referent
Diploma/GED
> High School Diploma/ 7.1 1.879 1.09, 3.22 245
GED
Mater nal Race
Hispanic 11.87 143 0.845, 2.42 143
NH White 8.61 Referent
NH API 11.52 1.38 0.49, 3.92 0.65
NH African American 20.245 272 1.59, 4.67 391
NH Al/AN 16.55 2.10 1.16, 3.82 2.62
I nsurance Befor e Pregnancy
Yes 8.22 Referent
No 12.22 1.55 0.547, 4.422 -0.387
Parity
1% 8.99 1.17 0.64, 2.17 0.55
2" or more 10.4 Referent
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Smoking Now
Yes 16.63 2.04 1.55, 2.69 5.44
No 8.91 Referent
Body Mass | ndex
<25 6.91 Referent
>=25 12.42 191 1.46, 2.48 5.10
Stressful Life Events
3-Category
0 6.05 Referent
1-2 9.18 157 0.72,3.43 1.36
3+ 23.61 2.77 0.68, 11.31 3.38
Ovs. All Else
0 6.05 Referent
>0 115 2.02 0.742, 5.49 0.157
<2vs. All Else
<2 6.04 Referent
>=2 14.39 2.62 1.03, 6.67 0.045
Type Categories
None 0 6.05 Referent
Partner 1 10.59 184 0.33,10.22 0.75
Traumatic 2 11.97 211 0.22, 20.22 0.70
Financial 3 13.91 251 1.25,5.04 2.77
Emotional 4 8.10 1.37 0.25, 7.36 0.39
*Highlighted variables indicated form used in moHellding (chosen based on T-statistic)
** Multiple forms of variables were used for modelilding where T-statistics were similar

Forward Sepwise Model Building

After stepwise analysis for final model variablées&ion, breastfeeding was
added into the model. The preliminary main effestzlel for women with self-reported
postpartum depressive symptoms included the cdearraaternal age, current smoking
status, family income, and body mass index. Witheamodel family income and
maternal education were found to be collinear. 1§46 shows the stages of forward
stepwise model building variable inclusion. Wheatennal education was added into the
model it was highly correlated with family incomblodels were compared exchanging
income and education variables. Family income fwand to be of slightly higher

significance as determined by the t-statistic aivélpe, thus it was chosen for the model
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over maternal education. As both are markers absgonomic status, family income

level is mostly likely indicative of maternal edtics.

Table 11. Stages of forward stepwise model building

Characteristic* Stage 1 OR| Stage 2 OR| Stage 3 OR| Stage 4 OR| Stage 5 OR
(T-stat) (T-stat) (T-stat) (T-stat) (T-stat)
P-value P-value P-value P-value P-value
Family income
<200% FPL | 2.81 (6.15) | 2.66 (5.97) | 2.46 (3.80) | 1.93 (2.46) | 1.96 (2.23)
<0.001 <0.001 0.001 0.024 0.039
200% FPL or more | Referent Referent Referent Referent Referent
Smoking Now
Yes 1.73 (5.82) | 1.69 (6.98) | 1.44 (4.06) | 1.43 (4.43)
<0.001 <0.001 0.001 <0.001
No Referent Referent Referent Referent
BMI
BMI <25 (Ref) Referent Referent Referent
BMI >=25 1.80 (4.06) | 1.99 (5.12) | 2.04 (5.23)
0.001 <0.001 <0.001
M ater nal age
<25years 2.15 (2.96) | 2.19 (3.16)
0.008 0.005
25 yearsor older Referent Referent
Maternal education Not
significant
<=12"/GED -1.75 (0.098)
>12" GED Referent
Pregnancy Intention Not
significant
Yes Referent
No -0.23 (0.823)
Maternal race Not
significant
Hispanic -0.31 (0.764)
NH White Referent
NH API 2.11 (0.049)
NH African American 1.61 (0.124)
NH Al/AN 1.14 (0.270)
Insurance before Not
pregnancy significant
Yes Referent
No 0.78 (0.445)
Parity Not
significant
1% Child Referent
2" or more 1.64 (0.117)
Marital status Not
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significant
Married Referent
Not Married -0.17 (0.870)
Stressful life events Not
significant
O Events Referent
1-2 Events 0.58(0.571)
3+ Events 1.40(0.180)
0 Events Referent
1+ Events 0.61(0.551)
<2 Events Referent
2+ Events 1.05(0.306)
0 Events Referent
Partner Stress 0.43(0.672)
Traumatic Stress 0.56(0.580)
Financial Stress 1.18(0.254)
Emotional Stress 0.06(0.950)

Backward stepwise elimination confirmed forwardostese variable selection.
Variables removed included stressful life eventatemal education, marital status,
insurance, pregnancy intention, and maternal rduafsty from the model. The
remaining covariates included family income, cutigmoking status, body mass index,
and maternal age. These four variables were retamthe model for further analysis of
effect modification.

Effect Modification

Two variables were considered as effect modifiethe model. The first was
maternal race/ ethnicity. Several studies havevatggnificant differences in
breastfeeding practices as well as postpartum dejpre prevalence in mothers
categorized by race and ethnicity. Liu 2012 fotordsome race/ethnicity categories the
association between the two can be explained cdelpley socioeconomic
considerations, while in others the associationifalfter adjustment for socioeconomic

considerations.
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The second variable considered for effect modifacetvas stressful life events
categorized by type: Partner, Traumatic, Finanaiati Emotional. Due to small cell
sizes of partner and traumatic (n=61, n=49, respayg) these two type categories were
combined. Three of the four traumatic questiong artner or | went to jail, | was
homeless, and someone very close to me had a bhkkpr with drinking or drugs) could
be considered similar to partner associated basetress type. The combination of these
two categories did not create an entirely unrelgtediping. For evaluation as an effect
modifier, stressful life events were consideredype (partner associated/ traumatic,
emotional, and financial) or number of events (@, B or more).

For evaluation, interaction terms were createdben the variables in question
and the main predictor variable breastfeeding eigteks. Maternal race/ethnicity
overall was not a significant effect modifier iretmodel [F (4, 15); P-value 0.1154].
Stressful life events were found to be a signifiegdfect modifier. SLE categorized by
type (partner/ traumatic, emotional, financial) amnerically (0, 1-2, 3+) were both
significant forms for effect modification.

The numerical grouping of stressful life eventswgghly significant as an effect
modifier (F (2, 17); p<0.0001). Among mothers whported no stressful life events, the
odds of SRPPDS in mothers who breastfed less figahweeks was 4.8 times the odds
of SRPPDS in mother who breastfed at least eigkka/€95%: 2.28-10.17). When
mothers reported one to two stressful life evemésadds of SRPPDS in mothers who
breastfed less than eight weeks compared with nethleo breastfed at least eight
weeks was non-significant (OR: 1.89; 95%: 0.912B.8or those reporting three or more

stressful life events, the odds of SRPPDS werelyigkignificant between mothers who
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breastfed less than eight weeks and those whotfedad least eight weeks (OR: 0.77;
95%: 0.23-2.5). Breastfeeding less than eight wéxls a strong association with self-
reported postpartum depressive symptoms among wantleout stressful life events,
but not in women with one or more stressful lifeets.

When mothers reported at least one financial strelife event, the odds of
SRPPDS among mothers who breastfed less thanveggiiks was 1.18 times the odds of
SRPPDS among mothers who breastfed at least egghsn95%: 1.02-1.37). Financial
stressful life events included moving to a new addy mother or partner losing their job,
or inability to pay bills. The association betwdmrastfeeding and SRPPDS was not
significant among mothers reporting partner-assediaraumatic stressful life events
(OR: 5.38; 95%: 0.28-104.89) or emotional streskfieilevents (OR: 0.728; 95%: 0.23-
2.28). Table 7 contains the type classificatiostoéssful life events. Breastfeeding was
statistically significantly associated with selpogted postpartum depressive symptoms
among women with at least one financial stres#ildvent, but not significant among
mothers reporting partner-associated, traumatienmotional stressful life events.

Goodness of fit (GOF) is difficult to determine ngisurvey data in the STATA
software package. Archer 2001 created a comn@addrcome the inability to use the
estat gof command for goodness of fit model analySihe command produces highly
variable results that are altered when using aguldption command based upon other
software syntax used within the software’s logistigression analysis. This command
makes use of the pseudomaximum likelihood estim@bi_E), which is a value that
maximized the pseudolog-likelihood function. Thevey goodness of fit estimator is

based entirely upon residuals using an “f-corre®t&dd statistic instead of a chi-squared
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distribution. Where as the maximum likelihood estiton (MLE) is a product of

individual contributions to likelihood, the PMLE tise product of clusters sampled and

observations within a cluster.

Comparison of included and excluded data

Excluded respondents were compared with the sapggelation used in analysis

via chi-square to examine differences in populattemographics. Results showed

significant differences in the groups in income imahstatus, maternal education,

maternal race, insurance before pregnancy, anériismoking status. Table 11, below,

gives the results of the analysis including fregqyerhi-squared values and p-values.

Table 12. Characteristics of included vs. excluded samplerespondents

Variables Excluded Weighted | Included | Weighted | X2 P-value
Sample | Frequency| Sample | Frequency | F-statistic
N=135 (%) N=1759 | (%)
Pregnancy Intention
Yes| 72 3.2 1042 57.35 0.2312 0.7172
No | 61 1.887 72 37.56 F (1,
Missing | 2 20 18)=
0.1354
Family Income
<200% FPL| 63 2.424 957 50.44 4.6264 0.0310
>=200% FPL| 34 1.245 681 45.89 F (1,18)=
Missing | 38 121 7.5883
Marital Status
Married | 78 2.574 1070 64.81 12.5377 | 0.0027
Not married| 57 2.487 689 30.13 F (1,
Missing | O 0 18)=
12.0753
Maternal Age
<25| 78 3.094 1169 65.42 2.5470 0.3404
>=25| 57 1.967 590 29.52 F (1,
Missing | O 0 18)=
0.9590
Maternal Education
<= 17" Grade/| 91 3.539 947 47.68 18.1881 | 0.0135
GED F (1,
>12" Grade/ GED| 42 1.31 802 47.47 17)=
Missing | 10 2 7.5883

Maternal Race
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Hispanic| 38 1.742 415 19.04 17.1605 | 0.0049
NH White | 44 2.479 588 67.28 F (1.14,
NH African | 18 0.1886 203 2.061 20.60)=
American 9.2398
NH Asian/Pacific| 20 0.3562 293 5.148
Islander
NH American| 14 0.0878 258 1.611
Indian/ Alaskan
Native
Missing | 1 2
Insurance before pregnancy
Yes | 65 1.913 957 56.74 18.1014 | <0.0001
No | 70 3.151 796 38.2 F (1,
Missing | O 18)=
46.4699
Parity
1°' Child | 57 1.798 739 38.44 0.9383 0.6134
2" Child or More| 78 3.265 1018 56.5 F (@,
Missing | O 2 18)=0.26
Smoking Now
Yes| 22 1.113 238 12.13 10.2265 | 0.0188
No | 97 3.357 1494 83.4 F (1,
Missing | 16 27 18)=
6.6722
Body Mass Index
<25| 65 2.278 873 50.81 0.9151 0.3700
>=25| 54 2.472 743 44.44 F (1,
Missing | 16 143 17)=
0.8479
Stressful Life Events
0|36 18.35 529 6.02 4.0688 0.0554
1-2 |50 41.5 1160 10.99 F (1.95,
3+ 34 60.22 57 28.69 35.09)=
Missing | 15 13 3.1700
None | 36 1.055 529 29.12 16.4843 | 0.0620
Partner| 8 0.4665 53 3.288 F (1.65-
Traumatic| 2 0.0629 47 2.442 29.62)=
Financial| 45 2.075 645 35.83 3.2407
Emotional | 29 0.757 472 24.9
Missing | 15 13
Discussion

Summary

Among those who breastfed for at least eight wélegprevalence of self-

reported postpartum depressive symptoms was 7.¥lfted) compared with 16.2%

(weighted) reporting depression of those who didomeastfeed at least eight weeks.
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After adjusting for maternal age, family incomarrent smoking status, and body
mass index the odds of self-reported postpartumedspye symptoms in women who
breastfed less than eight weeks was 1.6 timesdtie of self-reported postpartum
depressive symptoms in women who breastfed at éggist weeks (95% CI: 1.004,

2.57). This study found that pregnancy intentioarital status, maternal education,
insurance before pregnancy, maternal race/ ethnmatrity, and stressful life events were
not significant confounders of the relationshipwestn breastfeeding at least eight weeks
and self-reported postpartum depressive symptah@men who breastfed for less than
8 weeks were 60% more likely to report postpart@pressive symptoms than women
who breastfed for at least eight weeks.

Stressful live events were found to be a signifiedfect modifier when
categorized by number of events and by type oftsvewomen who reported no
stressful life events and breastfed less than &sveere 381% more likely to report
postpartum depressive symptoms. Stressful lifetsweere also a significant effect
modifier when categorized by type. When women rigabat least one financial stressful
life event and breastfed less than 8 week they wele18% more likely to report
postpartum depressive symptoms.

In women with no stressful life events, breastfagdess than 8 weeks is highly
predictive of depressive symptoms. However, ameogien who report one or more
stressful life event, the association between biezding for at least eight weeks and
postpartum depressive symptoms is not statistisadigificant. This finding is not

surprising since the presence of stressful lifenessenay contribute to depressive
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symptoms and decrease a mother’s confidence iakhigy to breastfeed or persevere
through difficulties with breastfeeding.

Interestingly, the association between breastfeedin postpartum depressive
symptoms only remained significant if women repd@e or more financial stressful
life events. The association was not significamtamen reported other types of stressful
life events (see Table 7 for types of stressfel éif’ents). Financial stressors included lots
of bills, relocation to a new address, or losobfpy self or partner. It is possible that
financial stressors may only provide mild stresgypical stress in the lives of mothers
whereas emotional, partner-associated, or traurstagssful life events may be more
difficult to overcome contributing to postpartumpdessive symptoms and inhibiting
breastfeeding practices.
Causality

The following discussion will summarize the litarag of breastfeeding and
depressive symptoms and consistencies with thay/'stéindings. Causality will then be
explored using the literature. Table 12 below giga overview of the literature
including directionality, measure of associatiomg ime point of the association. The
articles have been categorized according to tHuseused postpartum depressive

symptoms as an outcome and those that use brefistje®s an outcome.

Table 13. Overview of literature used to evaluate causality
1st Author, | Sample | Method Direction Measureof | TimePoint of | Study
Y ear Size Association | Association contribution
Postpartum Depr essive Symptom Outcomes
Warner 2375 Cross- Not BF -> EPDS | OR: 1.52 6 weeks Magnitude of
1996 sectional >12 (1.12-2.06) association
Chaudron | 465 Longitudinal| Worry about BF { Relative 4 weeks Magnitude of
2001 > Risk: 3.0 association
Diagnosed (1.04-9.22)
depression
(DSM/treatment)
Yonkers 297 Cross- Any BF -> OR: 0.60 3 weeks Magtatof
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2001 sectional EDPS >12 (0.44-0.81 associatio
Mezzacappd 24 Longitudinal| BF vs. not BF-> | ANOVA: During Difference in
2002 Neg Mood t(21)= 2.30; | breastfeeding | Exposure
p<0.05 session groups
1-7 months
Groér 2005 | 183 Cross- Exclusive BF vs. | ANOVA 4-6 weeks Difference in
sectional not BF -> t=2.89 Exposure
Mood Scores, p=0.004 groups
Stress scores
Hatton 2005| 185 Longitudinal Any BF vs. not | ANOVA 6 weeks Difference in
BF -> p<0.05 Exposure
EPDS>14 groups
Watkins 2185 Longitudinal| Dislike BF -> OR=1.42 8 weeks Magnitude of
2011 EPDS >12 (1.04-1.93) association
Tashakori 150 Case-control Not BF vs. BF -» X2(t=- 8 weeks Difference in
2012 EPDS >12 2.9,df=148); Exposure
p=0.004 groups
Ystrom 42,225 | Longitudinall BF or Mixed BF | p=0.08(0.05-| 6 months Difference in
2012 Form-> 0.11) amount of BF
Anx & Dep (Mixed)
Symptoms =0.24(0.21-
0.29) (Form)
Zubaran 89 Cross- BF self-efficacy - | R°=0.125; 2-12 weeks Dose-
2012 sectional > F(1,87)- response
EPDS >12, 12.43 association
p=0.001
Breastfeeding Outcomes
Henderson | 1410 Longitudinal| EPDS >12 -> BH HR=1.25 Prior to 8 Magnitude of
2003 Cessation (1.03-1.52) | weeks association
Dennis 594 Longitudinal| EPDS >12 -> OR: 0.57 EPDS 1-week| Magnitude of
2007 BF duration (0.34-0.95) | BF 4-8 weeks| association
Gaffney 1447 Longitudinal| EPDS > 9 -> LowOR: 1.57 8 Weeks Magnitude of
2012 BF intensity (1.16-2.13) association

*Anx- Anxiety; Dep-Depression; EPDS Dep- Depresdi@termined by self-reported EPDS; PDSS Dep- PdstpaDepression
Screening scale

**BF-Breastfeeding predominantly; Mixed BF-Mixeddastfeeding and formula feeding/ solids; Form-Fdanfeeding predominantly
and solids: Any BF- Any reported breastfeeding;d8f-efficacy- Breastfeeding self-efficacy scalerstiorm; IFP- Infant feeding

practices (breastfeeding intensityO

***Age-maternal age; Inc-Income; Edu-education; Bédaternal Race; Dep-Antenatal depression; MOD-nwidkelivery; Par-Parity;
Sex- infant sex; SES-Socioeconomic status; Smokial smoking postpartum; Mar- Marital status;- IRamily income; WIC-
Participation in Women Infant Child; BMI-Body maisslex; Pgint=Pregnancy Intention; Neg thoughtsutitas of death and dying;
Sleep diff- difficulty falling asleep; Employ-emplment status of mother or spouse; Living- whoumlj in the household

Warner 1996 reported, after adjustment for pregpamention, maternal

employment and head of household employment, fesamkhg less than six weeks was

significantly positively associated with postpartdepression (EPDS >12) compared

with women who breastfed beyond six weeks (OR:;195%: 1.12-2.06).

The study

included a substantial sample of 2375 mothersykarset depressive symptoms may
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have decreased duration of breastfeeding and nggestireverse causality; however,
these symptoms were not found to be significatthénmultivariable model assessing risk
factors for postpartum depressive symptoms.

Chaudron 2001 evaluated 465 women who were noedsed at 1 month
postpartum. At 4 months postpartum breastfeedioigen who worried about
breastfeeding had an increased risk of postparepredgsion (defined by diagnosis of
depression, Center for Epidemiologic Scale for [@epion >16 and/or receiving
antidepressants) compared with breastfeeding wavhendid not worry (RR: 3.0; 95%:
1.04-9.22). The absence of depression at one npastipartum provides some
directional inference in that breastfeeding prastiwere established before diagnosis of
depression. However, there was no significant géffee in postpartum depression
among breastfeeding and non-breastfeeding mothers.

Yonkers 2001 assessed 802 women in inner-citylhehiftics. They found
women who were breastfeeding at three weeks pastpavere less likely to have
depressive symptoms at three weeks postpartum (ERRSnventory of Depressive
Symptomology >18) (OR: 0.60; 95%: 0.44-0.81). &urfweeks only 83 of 297 women
continued to report depressive symptoms. At 5 weely 67 of 83 women continued to
report depressive symptoms. An association betwesastfeeding and depressive
symptoms was not examined at 4 and 5 weeks postpart

Hatton 2005 found that women who breastfed at asteeks had significantly
lower EPDS scores than women who breastfed lesssikaveeks (p<0.05; n=185) after

controlling for age, income, education, race andrpgristory of depression. Additionally

52



non-breastfeeding mothers had the greatest likeditud early major depressive
symptoms (EPDS >13) (p<0.05).

Watkins 2011 found the odds of postpartum depresspmptoms (EPDS >12) in
women who reported severe pain with breastfeedinday 1 was 1.96 times the odds of
postpartum depressive symptoms in women without pegastfeeding on day 1 (95%:
1.17-3.29). Watkins also found that women whoikksl breastfeeding were 1.42 times
more likely to have postpartum depressive symptihras women who like breastfeeding
(OR: 1.42; 95%: 1.04-1.93) after adjustment for, ggeity, education ethnicity, and WIC
participation

Tashakori 2012 found mothers who exclusively bfedstight weeks (n=78) had
significantly different EPDS scores than motherswlid not breastfeed (n=72). Mothers
who did not breastfeed had a higher prevalencéP@iE& scores 12 or greater than
mothers who exclusively breastfed (t (2.9), df=1g80.004). Among the 150 women
included for analysis 4 had history of previousréspion or postpartum depression
among exclusively breastfeeding women and 7 hadriyisf previous depression or
postpartum depression among non-breastfeeding nsagh&me of recruitment. This
suggests prior history of depression was not aatording factor of the association
between breastfeeding and depressive symptomgldatveeeks.

Ystrom 2012 found self-reported depressive sympt8ad.-8) during pregnancy
were related to breastfeeding cessation and beeatstig cessation was predictive of
increased postpartum depressive symptoms when ecethpdth mothers who only
formula fed even after adjustment for baseline degive symptoms (n=42,225). Mothers

were only assessed for postpartum depressive symsb6 months, but gestational
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analysis of depressive symptoms gave a baseliasstess the change in depressive
symptoms and association with breastfeeding. Tthidysorovides support of
directionality, specifically that infant feedinggmtices lead to postpartum depressive
symptoms.

Zubaran 2012 recruited mothers to participatechiatshome interview. They
found mothers who exclusively breastfed had higedfrefficacy scores and those scores
were negatively associated with EPDS scorés@R.25; F(1,87)-12.43 p=0.001). The
mothers were interviewed only once between twoteredve weeks postpartum (n=89).

Henderson 2003 examined the relationship betwesssheeding and postpartum
depressive symptoms overtime at 2, 6 and 12 momtiesy found that women with
postpartum depression (EPDS >12 and diagnostioviete) had a 1.25 times greater risk
of stopping breastfeeding then women without postipadepression. In the majority of
cases postpartum depression preceded breastfemdiggtion (82%) with the majority of
symptom onset at 2 months (63%). This providedenge of a temporal relationship
with postpartum depressive symptoms preceding asimgbreastfeeding practices
providing evidence of a causal association. Thiauwotes that the number of women
with depression who continued to breastfeed deeckepidly at six months compared
with women who did not have depression. When dsooa onset was less than eight
weeks women breastfeed for shorter durations (2&ks)eghan when onset occurred after
eight weeks (28 weeks) (p=0.005).

Dennis 2007 found mothers with EPDS scores aboat bBe-week postpartum
were significantly more likely to stop breastfeaglat 8 weeks postpartum (F=2.84,

p=0.01). Of women with EPDS scores above 12 atweek the odds of breastfeeding
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was 0.57 times the odds of bottle-feeding at engretks (95%: 0.34-0.95). They also
noted that bottle-feeding did not significantlyriease EPDS scores above 12 at 1 4 or 8
eight weeks. Feeding method was not significamigted to mean EPDS scores at 1, 4,
or 8 weeks.

Gaffney 2012 found in a longitudinal study that hess with postpartum
depressive symptoms (EPDS >9) were 1.57 times hika&lg to use breast milk as less
than 20% of total infant diet than women withoupissive symptoms at two months
postpartum. Both measures were assessed at twhsnoogtpartum
Biological Relationship

Mezzacappa 2002 studied 24 mothers who were betstieeding and bottle-
feeding found women who breastfed had decreaseatizegnood scores from 10
minutes before breastfeeding to 10 minutes afteadifeeding when compared with their
negative mood score when bottle-feeding (pairesti(21)=2.30 p<0.05). Additionally,
women had decreased positive mood scores from a0tes before bottle-feeding to 10
minutes after bottle-feeding compared to their tfeading sessions (paired t-test:
t(22)=4.38 p<0.01). Biologically this study suggethat using a bottle to feed may
prevent the release of Oxytocin and other horméinksd to mood.

Groér 2005 found among mothers who exclusivelydifed had lower depressive
mood scores, anger, and anxiety scores comparbdweinen who exclusively formula
fed (p=0.004, p=0.01, p=0.008, respectively) (n918Bey also found that negative life
events and anger were negatively correlated witkaptin in formula-feeding mothers.
Prolactin (a proxy for breastfeeding) was signifitya different and inversely associated

between the highest and lowest levels of depresso@d. There was a significant
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difference in the income of mothers with majorifynaothers with incomes less than
$10,000 who also reported depressive mood scores.

Stuebe 2012 hypothesized the relationship of newlwaine hormones with
failed lactation and perinatal depression. Hormsafiscussed included gonadal
(progesterone, estrogen), lactogenic (oxytocinlgatom), and stress reactivity
(hypothalamic-pituitary adrenal axis, autonomicvioeis system, pain perception,
hypothalamic-pituitary-thyroid axis). Stuebe sudgdbat each of these is modified in
some way and connected to breastfeeding and depressnothers around their infant’s
birth.

Stuebe 2013 evaluated the association betweenmahteood, oxytocin and
breastfeeding. At eight weeks oxytocin during btiseeding was inversely correlated
with maternal EPDS scores (p<0.01). Additionallipcag mothers with higher
depression symptoms lower oxytocin levels were doduring and after feeding
compared to mothers with lower depression sympt@x8.05). Mothers with higher
depressive symptoms are correlated with lower aigtlevels suggesting changes in
oxytocin contribute to mood disorders. Stuebe &sad that higher depressive
symptoms and antidepressant treatment was assbuaidatelower oxytocin levels during
feeding. These are preliminary findings in a smeathple size (n=47) of generally higher
socioeconomic status women.

Results of this study are consistent with previtmgings of statistically
significant associations between breastfeedingsaifereported postpartum depressive
symptoms. Of the 13 articles summarized in TaBlgten found that breastfeeding

preceded depressive symptom outcomes. Of théwterfound statistically significant
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differences in mood scores between breastfeedidgnan-breastfeeding women. Two
found statistically significant differences in EPB&res between breastfeeding and non-
breastfeeding women. Two studies reported oddssrathove one when examining the
association between not breastfeeding and disfikeeastfeeding and EPDS score
outcomes. One study reported an odds ratio lessatha when examining the association
between any breastfeeding and EPDS score outcomes.

The remaining three studies found statisticallydigant association between
depressive symptoms and breastfeeding outcomes. o thhese three studies reported
odds ratios and hazard ratios above one when cammsgdEPDS measures of depressive
symptoms and outcomes of breastfeeding intensdycassation. The other found an
odds ratio less than one when considering EPDSuresmsf depressive symptoms and
breastfeeding duration. The 13 studies combinedesigeveral types of associations
exist including: any breastfeeding is associatdtl Wecreased postpartum depressive
symptoms, not breastfeeding is associated witteasad postpartum depressive
symptoms, and postpartum depressive symptoms soeiated with decreased
breastfeeding intensity and duration.

The findings of the above studies will be usedvalgate a causal association
between breastfeeding and postpartum depressiveteym. All of the 13 studies found
a statistically significant association betweeratieeding and depressive symptoms.
One study found that breastfeeding was protectvelépressive symptoms. Nine found
not breastfeeding or low intensity of breastfeedmge predictive of postpartum
depressive symptoms. Three found that the pres#rmestpartum depressive symptoms

was associated with decreased breastfeeding duratieastfeeding intensity, and earlier
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discontinuation of breastfeeding. The followingtsat explores the possibility of a
causal association using the articles listed itetaB above.

Evaluating Cause

The possibility of a causal relationship betwessabtfeeding and postpartum
depressive symptoms is evaluated below using Hiltiteria for cause described in the
introduction. Each of the seven criteria will bgkred below with reference to the
studies followed by a summary and public healthlicagions.

The strength of the association between breastfgehd postpartum depressive
symptoms is moderate to strong. This thesis fabhatthe women who breastfeed less
than 8 weeks were 60% more likely to have postpadapressive symptoms than
women who breastfed at least 8 weeks. Warner @86 women who did not
breastfeed were 52% more likely to develop postipadepressive symptoms than
women who breastfed at six weeks. Yonkers 200tddbat women who breastfed were
40% less likely to develop postpartum depressivepgms. Watkins 2011 and
Chaudron 2001 also found strong associations. étsnd 2003, Dennis 2007, and
Gaffney 2012 all found moderate to strong assamat(HR: 1.25, OR: 0.57, OR: 1.57,
respectively). P-values suggest strong confidamtiee significance of the association
and the difference of the outcome between breaBtfgeind non-breastfeeding mothers.
Confidence intervals suggest precise estimatdseof$sociation. The strength of the
association provides moderate support for a caekaionship.

There is limited specificity of the associatiodcross studies there are multiple
measures of breastfeeding and depression. Cha@@6dn Watkins 2011, and Zubaran

2012 examined feedings towards breastfeeding asagume of breastfeeding. Warner
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1996, Tashakori 2012 examined the effect of noasifeeding. Yonkers 2001 and
Hatton 2005 examined any breastfeeding. Ystron2 2@npared any breastfeeding,
mixed breastfeeding, and formula feeding. Hendei93, and Dennis 2007 evaluated
breastfeeding duration and Gaffney 2012 examineddtfeeding intensity. Each of
these studies used multiple evaluations of depressimptoms and mood disorders. The
specificity of the association provides mild suggdor a causal relationship. The many
definitions of breastfeeding practices make itidifit to determine whether breastfeeding
or not-breastfeeding or both are affecting postpantlepressive symptoms.

There is strong consistency among studies of measid breastfeeding and
depressive symptoms. Multiple measures of bresditig suggest that breastfeeding and
not breastfeeding are contributing to protectionisk (depending upon the measure) for
postpartum depressive symptoms. Additionally gsidionsistently found depressive
symptoms associated with changed in breastfeediragidn and intensity. Mezzacappa
2002 found that breastfeeding reduced negative rsoorkes from pre-feeding to post-
feeding and bottle-feeding decreased positive nsoodes from pre-feeding to post
feeding. Tashakori 2011 and Mezzacappa 2002 fthatdhe most common reason for
breastfeeding cessation, perceived inadequateysappililk followed by returning to
work or school. The studies examined the assoaid&i&ween breastfeeding and
depression in several subpopulations and multiplmties. Typically mothers were
excluded if they had any disorder preventing bfeading or mothers with serious
medical conditions that may interfere with breastiag. The association was found in

mothers with various levels of education, and inepat various ages, and with varying
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histories of prior depression. Consistency provich®derate to strong support for a
causal association.

The temporal relationship is the most difficuliagsess for this association.
Henderson 2003 found that onset of depressive ynmgpreceded cessation of
breastfeeding for most women. Chaudron 2001 fabhatdof women who were not
depressed at one month postpartum, women who wamed about breastfeeding at
four months were at increased risk of postpartupreksion (diagnosed). Watkins 2011
found that women with severe breast pain on dayamadevomen who disliked
breastfeeding were more likely to have postpartepressive symptoms (EPDS) at 2
months. Mezzacappa 2002 examined change in sympeens feeding period and
found that pre-post bottle-feeding positive mooarss (positive and negative affect
scale) decreased and when breastfeeding negativeé secores decreased. Ystrom 2012
provides the most support for breastfeeding prexedepressive symptoms. The
Hopkins SLC depressive symptoms guestionnaire akentat six months after a history
of feeding practice month by month prior to 6 mantiHenderson 2003 found that
women who experienced postpartum depressive synspi@re more likely to have
stopped breastfeeding at that same time pointtfatdnset of depressive symptoms
preceded cessation of breastfeeding. Hatton 208 ered breastfeeding and SRPPDS
at 6 weeks and 12 weeks and found a significamicéetson at 6 weeks after controlling
for prenatal depression. Dennis 2007 found motwais EPDS >12 at one-week
postpartum were more likely to discontinue breastiieg at 8 weeks postpartum

compared to mothers with scoreE2 at one-week.
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For most studies including the longitudinal studtee association was measured
at a single point in time. The cross-sectionalirebf these studies limits the ability to
infer direction, but provides insight to possibleedtion at that time point i.e.
breastfeeding begins immediately where as onsg¢@fessive symptoms is more
delayed. Ystrom 2012, Dennis 2007, Henderson 2893 Mezzacappa 2002 provide
insight to the association across time. These esusliggest that two directionalities exist.
In the first direction, perinatal depression letwsarly breastfeeding cessation, or non-
initiation and contributed more intense postpartigpressive symptoms. In the opposite
direction, the absence of breastfeeding leads to@ease postpartum depressive
symptoms later. Other studies using longitudin&h geiovide only minimal evidence of
the directional relationship between breastfeedimg) postpartum depressive symptoms.
This decrease in evidence comes from cross-setaoadysis of the longitudinal data
which limits confidence in which factor preceded tither. Longitudinal studies provide
stronger evidence of timing supporting the presari@causal association.

Several studies examined the potential underlgneghanisms facilitating the
association between breastfeeding and depresberzacappa 2002 found decreased
negative mood scores among breastfeeding womeoer @005 found formula feeding
was associated with lower levels of prolactin armlgrtin was associated with the
highest depressive mood scores. Stuebe 2012 eeptbit lower levels of prolactin
increased maternal anxiety and inhibits maternbabiers. Stuebe 2013 found oxytocin
levels in the last trimester of pregnancy, andrdyand after feeding were inversely
correlated with EPDS scores. Stuebe 2012 notetboxystimulates the let down of

milk for feeding and is also associated infant bngénd protective feelings. Low
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oxytocin may contribute to negative mood in mothdfgndall-Tackett 2010 reported

that stress and inflammation caused by stressroiaffammatory cytokines triggers
depression during and after pregnancy. Breastigetthwn regulated the stress response
and improves sleep quality in mothers. Poor sieeplated to high proinflammatory
cytokine levels and risk of depression in mothBrslogical mechanisms provide
moderate support for a causal association.

A dose-response relationship was noted in Ystrot 2Gho found bottle-feeding
was associated with greater risk for postpartumeaksgive symptoms than mixed feeding.
Dose-response provides mild support for a causalcgation. None of the above studies
examined an intervention effect of breastfeedingastpartum depression. Evidence of a
intervention effect or dose-response associatiomdavprovide stronger evidence in
support of a causal association.

Three possible causal directions are present ititdratures. Articles supporting
each directional association are described beld physiological evidence present in
this literature review to support each possibilityYhen examining the possible
directional associations, all articles providedsistent odds ratio findings.

Ystrom 2012 provides strong support for breastiggdiecreasing depressive
symptoms. When compared with bottle-feeding, womka provided mixed feeding
(breastfeeding and formula feeding) were lessyikelsuffer from depressive symptoms
and women who were predominantly breastfeeding Veas likely to suffer from
depressive symptoms. Yonkers 2001 found at 3 svpektpartum, women who were
breastfeeding at any levels were less likely tceaPDS scores above 12. Stube 2013

found women who were breastfeeding had higher $evkebxytocin and lower levels of
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depressive symptoms. These articles provide evaldrat breastfeeding precedes
depressive symptoms. These articles also giveeaelof a protective effect of
breastfeeding on postpartum depressive symptoms.

There is also evidence that not breastfeedingfbcuty with breastfeeding leads
to increased depressive symptoms. Warner 199@ifatif weeks postpartum not
breastfeeding is associated with EPDS scores adav€&€haudron 2001 found that worry
about breastfeeding at 4 weeks was associateddigigimosed depression. Watkins 2011
found that women who disliked breastfeeding wereeni@ely to have EPDS scores
above 12. Groer 2005 found not breastfeeding wsmceged with lower prolactin levels.
Prolactin levels were inversely correlated with msgive mood scores in mothers. These
articles provide evidence that not breastfeedimggules depressive symptoms.
Additionally, these articles provide support to gest that not breastfeeding increases the
risk of postpartum depressive symptoms among m&ther

Evidence also exists that suggest postpartum dapeesymptoms inhibit
breastfeeding practices. Henderson 2003 and D&00is found EPDS scores above 12
are associated with early breastfeeding cessatiomost cases the onset of depressive
symptoms precedes breastfeeding cessation. Gdtfied/found that EPDS scores
above 9 are associated with decreased levels astonglk as part of the total milk diet.
Stuebe 2013 found higher depressive symptoms vesaemted with lower levels of
oxytocin during feeding. Oxytocin is involved imetlet down of milk during
breastfeeding. These article provide support tbatgartum depressive symptoms also
precede breastfeeding practices and that postpalépnessive symptoms inhibit

breastfeeding practices.
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Of the articles used for causal analysis, some Veagitudinal and others were
cross-sectional. These two study types provideingngvels of insight into causality.
Cross-sectional studies rarely provide insightaosality since exposure and outcome
measures are taken simultaneously limiting thatghd determine the direction of the
association. Longitudinal studies provide a bettsessment of direction with multiple
measures of exposure and outcome over an extemdatioth of time consistent with a
causal hypothesis. In the 13 articles listed als®xeral used longitudinal datasets
including Chaudron 2001, Mezzacappa 2002, Hatt@b 2®/atkins 2011, Ystrom 2012,
Henderson 2003, Dennis 2007 and Gaffney 2012ev\arsal of the studies using
longitudinal datasets, measures of breastfeedidglapressive symptoms for analysis
were taken at one time point limiting the abilifytbese studies for use in directionality
analysis. Although cross-sectional studies sugtjesttionality, for many there are no
further measures to assess a causal relationshipreastfeeding inhibits depressive
symptoms or depressive symptoms inhibit breastfgegiactices. Cross-sectional
studies included Warner 1996, Yonkers 2001, Gr0@62and Zubaran 2012.

Several longitudinal studies do provide insightha direction of the association,
consistent with a causal relationship. Ystrom 28t2uated feeding practices monthly
for six months and assessed depressive symptosismbnths. At six-months
depressive symptoms were predicted by increaskedetding and mixed breastfeeding
practices in the months prior. Watkins 2011 fowmmhen with severe breastfeeding pain
in the first day, first week and second week weogeikely to be depressed at two

months. Mezzacappa 2002 found a statisticallyisogmt decrease in negative mood
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from 10 minutes before breastfeeding to 10 minates breastfeeding. These articles
provide evidence that breastfeeding practices affepressive symptoms.

Henderson 2003 and Dennis 2007 provided suppopdstpartum depressive
symptoms affecting breastfeeding practices. Hesme2003 found women who
experienced postpartum depression at any timeeilye¢lr after birth were more likely to
stop breastfeeding at that same time point. Intic@ses onset of depressive symptoms
preceded breastfeeding cessation. Dennis 2007 finatanothers with postpartum
depressive symptoms at one-week were more likefljstmontinue breastfeeding at eight
weeks postpartum. These articles provide evidematepiostpartum depressive symptoms
decrease breastfeeding practices. When combintediva above articles, these findings
suggest it is likely that causality is working iath directions. It is likely that these
effects are intermingling at multiple points in th@stpartum period.

Based upon the above analysis there is evidena@ dausal relationship between
breastfeeding and postpartum depressive sympt@ussistency, biological plausibility,
and strength of the association provide strong sugpr a causal association that is most
likely bidirectional. Women who develop depresssymptoms early on in the
postpartum period may discontinue breastfeediniipea@specially when mothers have
negative breastfeeding experiences.

Many questions still remain preventing the condof a causal relationship
between breastfeeding and postpartum depressivetsgmm. Among them are the role
of both breastfeeding and not breastfeeding onedspre symptoms, variations in
breastfeeding intensity and duration and depressingtoms, and the effect of antenatal

depression on early breastfeeding practices ancesigipe symptoms.
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Srengths and Limitations

Strengths of this study include the PRAMS populabased data that
oversamples and weights to provide adequate sasigaallowing analysis of often
overlooked minority populations. This allows grganeralizability of the research
findings to women throughout Oregon. The PRAMS skttarovide several behavioral
and demographic measures that allow evaluationnotla variety of variables including
stressful life events, maternal demographic factams variables associated with both
self-reported postpartum depressive symptoms agabtieeding.

Limitations of this study include the cross sectilomature of the PRAMS survey
analysis. Since this study uses cross-sectionalitlet difficult to define directionality
and cause cannot be inferred; However, used of @@stional data is well suited for the
intention of this study, to determine the assocratf breastfeeding at least eight weeks
with the self-reported postpartum depressive symptoutcome. The unweighted and
weighted response weights below 70% may creatasaibbicharacteristics associated
with self-reported postpartum depressive symptamashaeastfeeding although non-
response weights should minimized this effects.

There are several potential sources of bias inttigisis. The first is recall bias
possible with this survey since women are askeddollect information that occurred up
to 15 months earlier than the date of the surW&pmen who are classified as depressed
based on our classification at the time of the esyimay be more likely to recall events in
a negative fashion. Misclassification bias mawitfsom the definition of self-reported
postpartum depressive symptoms as well as thafatasisn of race/ethnicity. A 2011

study of PRAMS found postpartum depressive sympt@psrted at three months were
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often underreportet. Women may have reported incorrect weight befoegmancy
leading to misclassification according to BMI. Atldnhally, women may have
underreported smoking during the last three mootipgegnancy. Depressive symptoms
during pregnancy were not considered as a confawsidee it is highly correlated with
postpartum depressive symptoms.

Additional bias comes from exclusion of 135 respanid due to lack of
information regarding breastfeeding practices aifdreported postpartum depressive
symptoms outcomes. Chi-square analysis suggesteththexcluded population differed
significantly in marital status (p-value <0.001)aternal education (0.031), maternal race
(0.017), insurance before pregnancy (<0.001), snpki the last three months of
pregnancy (0.008) and stressful life events (0.04B8)fortunately, there is no way to
rectify this bias in the sample. The large unweadlsample size of 1769 should help
reduce the loss of generalizability.

In the articles used to evaluate cause, severatasswf bias and potential for
confounding exist. Bias and confounding may alterstrength of the associations found
in these studies. Possible bias comes from s@@apke sizes, non-response, and loss to
follow up2®%*%° Many of these studies subsets of larger studylptipns not geared
towards evaluation of this particular relationshifhis limited the ability to evaluate and
control for multiple factors affecting precisioncaaccuracy. The possibility for
differential misclassification bias is present xtkision of mothers based on mixed
breastfeeding status and lack of reevaluationdafiomed classificatioi> Multiple
measures of depressive symptoms may have excludegmwith mild to moderate

depressive symptont&2° Confounders not considered include transition from
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breastfeeding to solid foods and return to emplaymadiich may have explained
changes in breastfeeding practices.

Fitelson 2010, Moretti 2012, and DelRosario 2013afe that for infants
antidepressant exposure of less than 10% of waijbsted dose is considered safe when
breastfeeding. For many antidepressants, mosiraietectable in infants with less than
10% of the maternal weight adjusted dose secratechuman milk. With the exception
of a few, most antidepressants convey no negaileedfects on the infant and are
recommended during postpartum to help promote matéonding and breastfeeding.
Future Studies

Various future studies are necessary to evaluatéhtiee potential causal
associations. First, if breastfeeding causes dsetepostpartum depressive symptoms
then interventions to increase breastfeeding mapunad to decrease risk and/or severity
of postpartum depressive symptoms. Women withvatitbut prenatal depression could
be randomized to receive or not receive additibn@hstfeeding support. Secondly, if
PPD causes decreased breastfeeding then intemendaecrease PPD, including
psychosocial support and anti-depressants mayaserereastfeeding practices. Studies
would evaluate early screening and recognitionepirdssive symptoms followed by
longitudinal evaluation of multiple methods of soppo determine methods of
intervention to decrease depressive symptoms.

If the association between breastfeeding and pastpadepressive symptoms is
bidirectional then early recognition of depressyeptoms as well as support of
breastfeeding practice may confer improved merdalth as well as other health

outcomes in mother and infants. Among women wiledhasitant to breastfeed or having

68



difficulty breastfeeding, encouraging continueemipts has the potential to aid in
decreasing poor mental health outcomes for moteergell as provide other positive
health outcomes. Simultaneously, providers hoforgjleviate postpartum depressive
symptoms in mothers may find added success thrthegancouragement of continued
breastfeeding or feeding of expressed milk.
Summary and Conclusion

This thesis found a strong association betweerstiesaling and depressive
symptoms consistent with the literature. Basechuporent literature, there is evidence
to suggest a causal relationship between breastfipadd postpartum depressive
symptoms. However, major questions still exisardgng direction of the association,
the effect of breastfeeding and not-breastfeedmpastpartum depressive symptoms,
and the severity of depressive symptoms affecteithdse breastfeeding practices. This
causal association is worthy of further investigati A causal association in both
directions would provide further support for enaing breastfeeding practice as a

strategy to improve maternal mental health outcomes
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Appendix A
2007 Oregon Pregnancy Risk Assessment Monitorirsge®y Questionnaire
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Graph 1. Histogram of responses to “Since your balay was born, how often have you

Appendix B:

felt down, depressed, or hopeless?”
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Graph 2. Histogram of response to “Since your natybwas born, how often have you

Appendix C:

had little interest or little pleasure in doingrths?”
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Appendix D:

Graph 3. Histogram of breastfeeding duration
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Appendix E:

Graph 4. Histogram of Maternal Age
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