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ABSTRACT

Background

Breastfeeding represents the healthiest form oftiwrtal intake for infants.
Historical research indicates the benefits of ifeading include fewer infections,
protection against chronic diseases, and finaserahgs over purchased infant formula.
Research aimed at increasing breastfeeding raseisléatified possible risk factors for
early cessation of breastfeeding, including theemmatl intention status of pregnancy.
Several studies suggest that unintended pregnameig$e associated with a decreased
likelihood of postpartum breastfeeding and neadly bof the pregnancies in the United
States each year are unintended. Such studiesybgveemmonly regard mistimed and
unwanted pregnancies as equivalent, finding thah&owith unintended pregnancies
(mistimed and unintended) were less likely to bifeasl than women with intended
pregnancies and failing to compare mistimed pregearto unwanted. Distinguishing
breastfeeding outcomes between mistimed and und:@négnancies may inform and/or
change health policies regarding women and infaitss study tests the hypothesis that
postpartum Oregon women whose pregnancy was cétaba$ unwanted are less likely to
initiate breastfeeding and complete at least 8 weékon-exclusive (any) breastfeeding
than for an infant whose pregnancy was classifsedither mistimed or intended
pregnancies.
Methods

Using the 2005 Oregon PRAMS data set, this crossesal study evaluated the
relationship between pregnancy intention statusaarydsubsequent breastfeeding

duration of at least eight weeks postpartum (di@sksas binary: yes, no). STATA



(version 10.0) was used for analysis of data. gzmg&im mothers’ survey responses were
classified according to a three-part pregnancynite status (intended, mistimed, and
unwanted). Simple logistic regression analysis uwsesd to identify associations between
breastfeeding and individual predictor variablBsickward elimination model-building
removed statistically non-significant variables>(.10) from the model based on
highest insignificant p-values. Multivariate loggsregression was used to evaluate and
control for risk factors known to influence breasifling, including age, marital status,
race/ethnicity, SES, education, and parity. Samgplveights were accounted for in all
analyses owing to the complex sampling design AMB.
Results

The sample size for 2005 Oregon PRAMS analysisW&E>S (response rate of
68.2% unweighted, 75.6% weighted). Among respotsl&ib.3% breastfed 8 weeks.
Breastfeeding prevalence according to pregnaneyiiun was 81.4% (intended), 67.5%
(mistimed), and 57.6% (unwanted). Compared to womieose pregnancies were
unwanted, women with mistimed pregnancies werefsigntly more likely to
breastfeed (OR 1.99, 95% C.I.: 1.00, 3.96) as wem@en with intended pregnancies
(OR 2.45, 95% C.l.: 1.27, 4.72). Covariates sigaiitly associated with breastfeeding at
eight weeks included maternal non-smoking at tifneuovey administration (OR 1.99,
95% C.I.: 1.19, 3.34), increasing maternal age (qo041), absence of maternal
postpartum depression (OR 1.85, 95% C.I.: 1.1®)3dnd being married (OR 1.72,
95% C.I.: 1.15, 2.58).
Discussion

This study used a three-category pregnancy imtemredictor variable to reveal



that the association between breastfeeding at erghibre weeks and unwanted
pregnancies is significantly different from mistidheregnancies. This study also
confirmed a significant association between overabnancy intention and
breastfeeding at eight weeks. Women with intergtednancies were also more likely to
breastfeed than those with mistimed pregnancidsudh this finding was not
significant.

This study’s outcome provides useful data on hosastfeeding education and
support dollars might be best targeted, by focusmghe 7.49% of pregnancies
identified as unwanted instead of including the480that were merely mistimed. Given
the greater potential risks and needs associatibdwrivanted pregnancies, this category
should be emphasized in public health and pedieggearch involving breastfeeding
and/or pregnancy intention. Future studies shbulltl on these data and evaluate the
impact, outcome, and cost-benefit of incorporapnggnancy intention status into
clinical counseling affects breastfeeding prevademmong unintended pregnancies.
Subsequent cross-sectional studies may also cho@s@amine if decreasing the
incidence of unwanted pregnancies within a comnywuotrelates with an increase in

breastfeeding and improvement in community-widdthesdatus measures.
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Background and Significance

Breastfeeding: Definition and Benefits

The many health benefits of breastfeeding for caridand infants are well
established®® However, the influx of infant formulas that begarthe post-World War
Il United States decreased breastfeeding to orfly @bdischarged newborns by 1967.
With subsequent decades of societal change andchdalth campaigns, breastfeeding
initiation and duration has slowly been increasifg.

Today, breast milk is regarded as the most compéstonomic, and valuable
form of infant nutrition. Breastfeeding in infansyassociated with superior immune
function, with fewer illnesses such as upper ameelorespiratory disorder€urinary
tract infection, otitis medi&bacterial meningitis', and gastrointestinal disordefs: *
Furthermore, breastfeeding offers potential pradachagainst sudden infant death
syndrome (SIDSY* obesity, insulin-dependent diabetégsthma, atopic dermatitis, and
other chronic and autoimmune diseases. Interratigrinfants who are exclusively
breastfed for at least six months exhibit lower tality and fewer gastrointestinal
illnesses than infants who are non-exclusively $tifed starting at three to four months.

Use of breast milk saves money otherwise spefmmula and contributes to the
mother-infant emotional bornd. % **** °Examining the societal costs of formula
feeding, a savings of $3.6 billion dollars coulddmhieved simply by increasing
breastfeeding rates to 75% immediately postpartutn58% at six month§>
Experimental trials that increased breast-feedugpert for mothers showed a significant
direct reduction in infant gastrointestinal disasland eczema&®

The protective benefits of breastfeeding extengbbd the infectious disease risk

and malnutrition associated with developing ecomoanid social infrastructure. In the



United States, breastfeeding is associated wittceaedsed risk of post-neonatal death.
Studies conducted on 1988 National Maternal anahinflealth Survey (NMIHS) data
concluded that over 700 post-neonatal deaths dmijgrevented each year in the United
States®

A meta-analysis of 20 controlled studies indicateat, even after adjusting for
socioeconomic status and maternal education, lbeedstg was associated with
significantly higher cognitive function levels thdrose seen in formula-fed infants and
toddlers. This advantage manifested early, peigtroughout childhood and
adolescence, and increased as the duration oftteredisig increased.

Mothers benefit from breastfeeding as well, witbreased infant bonding, fewer
scarce household resources devoted to formulapintection against immediate re-
impregnation. Specific advantages of breastfeenliclgde decreased postpartum
bleeding, prolonged lactational amenorrffeand a potential decreased risk of hip
fractures*and ovarian and breast cancéfs: On the other hand, certain conditions
prohibit or serve to discourage breastfeeding. ekl illegal drug use, chemotherapy,
and inborn errors of metabolism in the newbormpedclude using breast milk as a
nutritional source* Mothers in developed nations are advised noteagifeed in certain
situations including HIV-positive maternal statt/s.

Definitions of breastfeeding differ between variciigdies and it can be important
to distinguish between exclusive and non-exclubneastfeeding. Unless noted as
exclusive, “breastfeeding” can vary from nearly @& breastfeeding to only one feeding
of breast milk in a day with formula supplementati&xclusive breastfeeding in this

paper entails feeding an infant only human-produmedst milk. While the definition of



non-exclusive breastfeeding connotes supplementafibreastmilk with any
combination of dairy, synthetic formula, or juices, use as a study variable typically
implies ‘any breastfeeding,’ including infants fexiclusively and non-exclusively.

U.S. Trends in Breastfeeding: Prevalence and RBmcti

Based on the extensive research supporting bmahlstor infants, the Healthy
People 2010 initiative (HP 2010) has set goalsliygting the important role of
breastfeeding for child health and maternal wetigeiThe HP 2010 report was
developed by the United States Department of HeadthHuman Services to set decade-
long national health standards and objectiveshfergieneral population. HP 2010 built
on previous initiatives and set breastfeeding tarfpr 2010 at the U.S. Surgeon
General‘'s recommendations: 75% immediately postparb0% at six months, and 25%
at one year®

The most current research indicates that, whilagifeeding rates continue to
increase, the HP 2010 goals have not yet beerzegaliBetween 1996 and 2001, the
prevalence of non-exclusive breastfeeding incretsead-century highs for initiation,
at 69.5-71.4%,and breastfeeding duration of six months, at 36.0%>> *® While
national breastfeeding initiation rates are neariv%, non-exclusive breastfeeding at 6
months remains well below the desired 50%. Exekibreastfeeding rates also remain
quite low and poorly quantified.

The American Academy of Pediatrics recommends Hessatting for at least 12

months*® The majority of breastfeeding mothers begin wegnitowever, before the

1 The higher statistics originate from the 2002 Nadid mmunization Survey (N=3444), and include
exclusive breastfeeding rates for initiation (63)4%d duration (13.3%). The lower statistics cdroen

the most recent Ross Laboratories Mothers Surveynfant formula producer; approximate N=390,000),
who also measured rates for exclusive breastfeeditigtion (46.3%) and duration (17.2%).



infant reaches 6-12 months of atjeThose women who initiate and continue
breastfeeding repeatedly demonstrate common cleaisitts such as white ethnicity,
maternal age older than 25 ye&ffigher SES? non-smoking’® and not employed
outside the housg.

Factors that predict longer breastfeeding duratiolude a positive association
with the mother’s attitude toward breastfeedinges@arch also indicates that a mother’s
satisfaction with breastfeeding has been the s&strgnd most consistent predictor of
breastfeeding duratioff though this remains a difficult factor to measpreemptively.
Negative associations are seen with maternal srgpRercifier use, returning to work,
and breastfeeding difficulties in the first montisfpartum?’

Breastfeeding rates are generally lower for soc@iBadvantaged groups of
womenZ!’ While increases in breastfeeding rates have aedragp per year since the
1970’s, this increase was lower in groups withdrisally lower breastfeeding
likelihoods. The lowest rates were found amonggpanothers (less than 20 years of
age), African American womett and women with low education (at or below high
school level), primiparous, and employed at theetofithe survey® '’ The prevalence
was highest among White or Hispanic, educated mgtlhaad those living in Mountain or
Pacific states.

After the most common and rapid decline in postparbreastfeeding, typically
the first 4-8 weeks>a particularly sharp decline occurs between thersand third
months. This time corresponds to a period of iasirey barriers to breastfeeding as
mothers return to work and schoil While employment does not deter mothers from

initiating breastfeeding, returning to work is agated with a shorter duration of
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breastfeeding? Further barriers to breastfeeding include perakjpteysical and

emotional difficulties. Breastfeeding complicatoran be physical, such as sore nipples
or poor coordination with infant, but also inclugk@ternal depression, isolation, sleep
deprivation, and lack of suppotf.Smoking women are also less likely to initfatend
continué® breastfeeding, with the heaviest smokers beirss ldely to exclusively
breastfeed”

While the demographic characteristics associatédlweastfeeding are
frequently studied and cited, other evidence ings#hat maternal attitude and intention
may be more critical in determining maternal fegdimbits** Among a cohort of
Australian women, those who had planned their paagy were significantly more likely
to exclusively breastfeed for at least six month&everal studies in the United States
indicate that more than 50-75% of women actuallyidkewhether or not to breastfeed
before they become pregnant, and this highly cateslwith actual breastfeeding
practices in the postpartum intervil Multivariate analysis indicates that the earlhes t
decision to breastfeed, the greater the probalaififgitiation and extended duratidf.
Such results indicate the need for further undedstey and improvement of the factors
surrounding maternal attitudés.

Pregnancy Intention

One such important factor affecting maternal denisnaking and attitude is the
concept of pregnancy intention. Unintended pregmsncomprise nearly half (49%) of
the 6.4 million pregnancies each year in the UnB&tes. That translated into 3.1
million unintended pregnancies in 2001, the mos¢mné data available. Of unintended

pregnancies resulting in a birth, nearly two-thiagde mistimed and one-third are
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unwanted’

Among American women of childbearing age, closkélh (48%) have had at
least one unintended pregnancy, resulting in antended birth for one-third of these
women. 42% of all unintended pregnancies end artam.® Women of lower
socioeconomic status experience a four-fold in@@asinintended pregnancies and a
three-fold increase in abortiors.

All told, this results in more than 5 billion datk in direct pregnancy-related
medical costs with the average price of an uniredmtegnancy totaling $1609.
Healthy People 2010 also seeks to decrease thalpnee of unintended pregnancies to
less than 309%" The creation of such a plan reflects the imporasfdntended
pregnancies and the impact of unintended — mistiameldor unwanted — pregnancies.

Unintentional pregnancies reflect not only faikime planning but are also
associated with numerous negative health outcooraglé resulting infants. Women
experiencing an unintended pregnancy are lesyltketeek out prenatal care and, when
they do, seek care at a later date. Infants whisgewas unintended have a higher
mortality rate than infants of intended pregnanci€sey average a lower birth weight
and poorer overall child health and developniént.

Assessment of Pregnancy Intention

The most commonly used measure of systematic pnegnatention classifies
pregnancies as either “intended” (wanted then art@dasooner) or “unintended”
(combining mistimed and unwanted pregnancies). SMess of pregnancy intention
attempt to categorize a woman'’s intentions in ime tperiod prior to becoming pregnant,

but are typically employed after pregnancy or ebigth occurs. This tension has

12



inspired scholarship on both the adequacy anditsabdl measuring a women'’s
pregnancy intention, especially when using a dicimatus approach.

Pregnancy intention was first assessed systertiatiash the 1941 Indianapolis
Study. Inspired by the concerns of that era, ti@population might be entering a
decline, the emphasis was placed on “excess fgttilwhether the most recent
pregnancy was unwanted (excess) or waritéthus the survey classified fertility into
four groups, depending on fertility and planningtgs: “number and spacing planned”,
“number planned”, “quasi-planned” and “excess figytf ® Neither this initial endeavor
nor the two subsequent 1950 and 1955 Growth of Avaeramilies Studies took
pregnancy timing into account and the results gevmdication whether the pregnancy
might have occurred sooner than warfted.

With the beginning of the National Fertility Stu@yFS) in 1965, the concept of
fertility timing was introduced. The NFS furthdassified unwanted pregnancies into
“Timing failures” if the mother or husband had weshthe child at a later time, or
“Number failures” if the couple had not wanted dmsther pregnancies. Of the married
women sampled by the NFS, only 26% demonstrated@ssfully planned pregnancy,
compared to a 32% probability of a number failund 62% probability of a timing
failure.

Although this focus on timing was not continuedhathe 1970 National Fertility
Study as researchers chose again to focus on abtestility decline, it did highlight the
lack of successful pregnancy planning and paveavihefor the establishment of the
National Survey of Family Growth within the Natidr@2enter for Health Statistics

(NSFG).The NSFG has maintained a system enquiring abaubauand timing failures
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since its inceptior?, using the three-part (intended, mistimed, unwardefinition of
pregnancy intention since its inception in 1973rethough the degree and implication
of mistiming is not typically reported® °

In its 1995 report, “The Best Intentions”, thetlihdge of Medicine paid heed to the
importance of terminology and its implications e tNFSG, citing the different risks and
outcomes associated with unwanted pregnancies,a@apo mistimed. The report
recognized that not even a three-level pregnarteyiion variable would accurately
capture the complicated feelings surrounding inbent

The distinction between unintended and unwantedrmancies is important (where
the term ‘unwanted’ includes only those pregnano@svanted at all) both for health
planning and for judicious use of public health &wedlthcare resources. Unwanted
pregnancies have been closely linked with manyiesuid negative outcomes. Because
prevention of an unwanted conception means tharegnancy or birth takes place, it
matters less whether the relationship was causadswciated; the prevention will prevent
the ill effects. Mistimed pregnancies, howeversgpa more unsubstantiated question of
timing. For these pregnancies, one must more lglaiséerentiate whether the
relationship is causal or merely associated. i itot causal, then an intervention
directed at mistimed pregnancies will merely chatihgepregnancy timing — not the
outcome of interest.

Current studies have questioned the validity ttbepective pregnancy intention

measures, citing ambivalence among women, influehoeale partners, cultural

a Using the National Longitudinal Survey of Youthyde, Kaestner, and Korenman examined the process
of retrospective assessment of pregnancy intemi@002. They concluded that the resulting estmatf
number, or consequences of, unintended births narenisleading (Joyce 2002, p199).
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perspectives, and weak predictive value. Data éaton has highlighted
contradictions between pregnancy intention, failfreontraception, and the woman’s
reaction to becoming pregnant. For example, Ttlis4999 study of NSFG data
showed that among women reporting a contracepaimeré, 32% claimed this was also
an intended pregnancy and 90% were or had beery héfipthe conceptior??

PRAMS studies have traditionally used the singtb@omous category to
represent pregnancy intention. However, recesttditire examining PRAMS 1998 data
from 15 states suggests that the risk of not bieading is greater for unwanted
pregnancies, compared to mistimed. Differencegweted for other demographic
characteristics, especially tobacco, age and patify While the proportion of women
with unwanted pregnancies is much less than mistirtiee significance of an unwanted
pregnancy suggests the need for alternate measiucemparison, such as the use of
mistimed within a 3-part pregnancy intention valgabThough this approach may not be
ideal, it theoretically would still capture thosgants who are most at risk — namely,
those born to women who persist in reporting theagnancy as unintended even three to
four months postpartum.

Breastfeeding and Pregnancy Intention

Prior research has shown a significant associ&giween pregnancy intention
and subsequent breastfeeding practices. In thied)Bitates, Dye et al’s seminal study in
1997 found that women in the New York State regi@ne less likely to initiate
breastfeeding or to breastfeed exclusively for tamded pregnancies. This study used a
PRAMS questionnaire on a large population of 27 fi@€§pitalized women to assess

pregnancy intention in the post-partum intervas nhain weakness stemmed from the

15



use of only breastfeeding ‘intention’ data, coléetbefore mothers discharged from the
hospital, lacking corroboration with actual breastfing practices post-discharge. Itis
difficult to generalize an effect size from datdlected before the women return to their
home and work environments — environments whenguhkencounter additional
factors known to alter breastfeeding rates andtipeaé® Furthermore, Dye’s study
examined only whether mistimed pregnancies différech intended pregnancies. More
useful for public health and medical planning isetiter mistimed pregnancies differ
from unintended pregnancies.

Several international studies have confirmeddlsociation in Ghana, Peru, and in
multi-country analyses: 3 For example, Pérez-Escamilla, Cobas, Balcazar amihB
explored 1991-92 Peruvian Demographic and Healtkie€yudata. Their results indicated
that, among 8731 women, unplanned pregnancies hadative impact on breastfeeding
duration®® Their statistical analysis concludes that thealse for pregnancy intention
may also serve as a proxy for breast-feeding midivand attitude in the ante-partum
and immediate post-partum intervdlan inference that appears in keeping with the
extensive data correlating maternal attitudes tdveaeastfeeding with actual
practiceError! Bookmark not defined.

Taylor and Cabral examined the association betwesgnancy intention and
actual breastfeeding practice using 1995 National&y on Family Growth data. Their
results showed a similar relationship to that see¢he study by Dye et al., with a
stronger positive association observed for CaunasaAfrican American or Latina
women. These data sampled only first-time mothatswere not generalizable to

multiparous women. Results were also constraiyetid lack of data on potential
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confounders or effect modifiers, such as tobacep lbieastfeeding education, or
breastfeeding support before or after pregnaticy.

D’Angelo et al. showed many important risk factassociated with unwanted
pregnancies, especially that an increased rislobinitiating breastfeeding differed
significantly between mistimed pregnancies and temided, and between mistimed and
intended pregnancies. Using 1998 combined PRAM& fdam 15 states. The study,
however, calculated only unadjusted relative resd was not able to adjust for
confounders such as age or socioeconomic stattenfi®). Only breastfeeding initiation
(any breastfeeding; 1 week) was examinetf.

Kost et al. found similar results showing that amed pregnancies are less likely
to initiate breastfeeding, but found no differentéhe odds of breastfeeding between
mistimed and intended pregnancies. Mistimed pnegea were not compared to
unintended pregnancies in their study, using boehl©88 National Maternal and Infant
Health Survey and the 1988 National Survey of Fa®ilowth.*

Breastfeeding and Pregnancy Intention in Oregon

Considerable interstate variation has been notdbdn\PRAMS data on
pregnancy intentioll and the Oregon population differs on several actofiom the
groups used in prior studies. Unintended pregnaraie lower in Oregon than in the
populations previously studied with regards to btieeding. And at 94.2%, initial
breastfeeding rates in Oreddfar exceed those found by Dye et al., and Tayhadr a
Cabral’s studies (59.4% and 48.5%, respectively).

In Oregon, pregnancy intention and breastfeed@pgasent health policy

priorities. Over 204,000 Oregon women rely on pplfunded family planning clinics
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for reproductive control, and Oregon ranKsi® the nation for assisting women in
preventing unintentional pregnancies. While thigomaas a whole experienced a 4%
increase of unintended pregnancies between 1992@0®2] Oregon’s proportion of
unintended pregnancies decreased from 51% to 39.2¥04.2%, Oregon supersedes
the national average (71.4%$*for initial breastfeeding attempted. Better unterding
the relationship between pregnancy intention aeddifeeding rates could improve the
efficacy and efficiency of Oregon’s health polica®d give guidance to other states’
progress in this area.

In this regard, it is important to know whethemat breastfeeding is associated
with pregnancy intention status, in order to shafpective intervention programs and to
allocate funds appropriately. The PRAMS surveyesents a data set capable of
answering this question. PRAMS is a cross-sedtisumaey that measures attitudinal,
life-history and demographic data and health servitated factors including substance
abuse, prenatal and breastfeeding education, anobooates these with birth certificate-
derived demographic data. With its large sampe and structural similarity to other
states’ PRAMS results, this database represemasiblie way to assess breastfeeding’s
relation to pregnancy intention while accountingtfee unique attributes of Oregon’s
population. PRAMS also provides the data by wihichssess a three-part pregnancy
intention variable (intended, mistimed, unwantet] ds relationship to breastfeeding
intention.

Review of Preliminary Oregon PRAMS Findings

Previous Oregon PRAMS analyses of breastfeedingshsiggested that

unintentional pregnancy was a risk factor for faglto breastfeed. Data from the 1998-
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99 PRAMS survey (Table 1) indicated that 83.6% oé@gdn women initiated
breastfeeding and 59.5% of Oregon women werelsghstfeeding (exclusively or non-
exclusively) at 10 weeks postpartum. Accordingrnovariate analysis from this data
(Table 1), women with an unintended pregnancy wesee likely to not breastfeed
compared to women with an intended pregnancy (@R)1.While this association was
not statistically significant upon multivariate &sas (OR 1.16, 95% C.I.: 0.81-1.67),
changes in population over time and a more spestifitistical analysis suggest further
research is meritetf.

Breastfeeding duration has traditionally been mestkas a dichotomous, not
linear variable. This requires the researcheetect a maximum number of weeks or
months at which to assess breastfeeding durafigpically, four weeks has been used in
multi-state CDC PRAMS analyses, while Oregon PRANS examined duration at ten
weeks. The most recent PRAMS analyses (1998-9liach data is available on both

breastfeeding duration (exclusive), and pregnantgntion show initial crude estimates

of:
Intended Pregnancy — 60.3%
Mistimed Pregnancy — 27.4%
Unwanted Pregnancy — 10%

Any Breastfeeding, Duration 7-8 weeks — 68.8%

Any Breastfeeding, Duration >8 weeks —  64.9%

Table 1. Risk Factors for Not Breastfeeding at 10 aeks Postpartum, Oregon PRAMS 1998-1999:
UNIVARIATE ANALYSIS

Maternal Characteristic Odds Ratio | (95% CI)
Tobacco use (third trimester) vs. no tobacc08 (1.49, 2.94)
use

19



Unmarried vs. married 2.00 (1.04, 2.44)

Maternal Age <20 years vs. maternal age 1.96 (2.27, 3.03)
20 years

WIC Enrolled vs. not enrolled during 1.61 (1.18, 2.22)
pregnancy

Medicaid coverage prior to pregnancy vs, 1.59 (1.04, 2.44)
no coverage

Annual family income <$30,000 vs. 1.52 (1.10, 2.08)
$30,000

Birth weight <25009g vs> 25009 1.47 (2.11, 1.96)
Unintended pregnancy vs. intended 1.47 (1.05, 2.04)
pregnancy

Study Rationale and Objectives

This project used recently collected Oregon Pregn&isk and Monitoring
Survey (PRAMS) data to explore a potential relatiop between pregnancy intention
and postpartum breastfeeding. Specifically, it exach whether mistimed pregnancies
had a different association with any breastfeedingight or more weeks postpartum,
compared to unintended pregnancies, using a trage+griable of pregnancy intention
(wanted, mistimed, unwanted). Such research doyddove health outcomes for infants
by identifying populations of women who are at ¢ineatest risk for low breastfeeding
practices, and who may benefit the most from aoldti health promotion and education

interventions.
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Methods
PRAMS
Study Design and Data Source

This cross-sectional study uses previously cal@€@regon State Pregnancy Risk
Assessment Monitoring System survey data, suppleedeand corroborated with birth
certificate data linked to each participant’s infaRRAMS is an ongoing population-
based survey administered by the Oregon Departaf¢tiiman Services, Office of
Family Health in Portland, Oregon. The survey sardusly collects data from women
who have given birth in the prior 2-6 months. Tlealgs to identify maternal behaviors
and conditions prior to, during, and after pregiyathat may influence the health of
infants. These data include measures of pregnataytion, breastfeeding knowledge,
education, initiation, and duration. PRAMS dataattentify high-risk groups of women
and infants, monitor markers and shifts in heal#iius, and measure the progress of
policies and programs in improving maternal anddchealth?

PRAMS began under the Centers for Disease CoaticoPrevention (CDC) in 1987
and serves as a model for 39 corresponding stedesions. Oregon’s version of
PRAMS has been utilized since 1998. Since 2008gQnr’'s data has been collected
under CDC protocol, allowing for multi-state comipan. National PRAMS surveillance
in 2002 included 62% of total live U.S. birtfis.

Arrangement for the use and analysis of thesefdathis study has been coordinated
between the Oregon Department of Human ServicesSjadd Oregon Health and
Science University Department of Public Health &neventative Medicine in partial
fulfillment of the author’s degree of Master of HaliHealth in Epidemiology and

Biostatistics. Oversight has been provided by ¢in. Rosenberg, MD, MPH,
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PRAMS Project Director in Oregon, as well as ElzthibAdams, PhD, RD specializing
in maternal and child health and nutritional epid#@agy at OHSU, and Rochelle Fu,
PhD in statistics, also faculty at OHSU.

Sampling Design and Weighting Methodology

PRAMS employs a stratified random sampling of reathafter a live birth and the
results are subsequently weighted for interpratatid/eighting strategies include
sampling weights (for the six strata that respotslare sampled from), non-response
weights, and non-coverage weights. These threghtgeare multiplied together to form

the final analysis weights.

Non-response weights account for groups of womigim eertain characteristics that
may have lower response frequencies, incompletepaurvey completion rates, and
other design effects — when compared to respond@&tds-coverage weights adjust for
circumstances in which some births are not repteddn state birth certificate records,
for reasons such as late processing or temporstlecing. Certain groups of women are
oversampled to ensure adequate data collectiomnwitinority populations; this

sampling is employed within six groups (Table 2).

Table 2. Ethnicity-based Sampling Groups

(1) Low birthweight (<2500g) Non-Hispanic White wem

(2) Normal birthweightX2500 g) Non-Hispanic White women
(3) Hispanic women

(4) Non-Hispanic American Indian/Alaska Native wame

(5) Non-Hispanic African American women

(6) Non-Hispanic Asian & Pacific Islander women
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In PRAMS analysis, ethnicity and race are combinéalone category:

race/ethnicity. Independently, ethnicity is defiress Hispanic or non-Hispanic. Race is

defined as:
(1) White (2) American Indian/Alaska Native
(3) Black/African American (4) Asian/Pacific Isider

For the purposes of PRAMS study, ethnicity and eeecategorized into a single

variable with five strata (Table 3).

PRAMS surveillance survey utilizes standardizeth dallection with validated

methods. Please see Appendix A for complete ddlaction protocol.

Table 3. Oregon PRAMS 2005: Race

RACE NUMBER WEIGHTED
RESPONDENTS2 PROPORTION

NH? African 229 2.08 %

American

NH? N American | 260 1.63 %

Indian / Alaskan

Native

NH? Asian / Pacific | 303 5.47 %

Islander

Hispanic 438 20.28 %

White 680 70.55 %

Total 1910 100.00 %

2 Unweighted
3 NH = Non Hispanic
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Subject Selection

Subject data comes from the 2005 cycle of the alhjnoonducted PRAMS survey.
DHS uses the PRAMS instrument each year to surppsoaimately 2000 postpartum
Oregonian women (approximately 100-300 per momtitphfthe more than 40,000 annual
births. Subjects are sampled randomly using loettificate records with oversampling
for racial minority women. Subjects are contaaedpproximately 3-4 months after
delivery. If four months have already passed, gestilmay still be considered eligible.
Since not all birth certificates are filed and rgpd in a timely manner, inclusion into the
survey will be considered if a subject has not @ewiously sampled, if her birth
occurred no more than 180 days prior to survey atnation, and provided that she
would otherwise have been eligible for survey isaia.

PRAMS Data Collection

A PRAMS survey is typically presented to approxiena2000 women each year.
Subjects are initially contacted by mail or telepéat three to four months postpartum
with a PRAMS paper survey and related descriptiaéenmls. If no response is received,
a second mailing is sent. If no response is receafter the second mailing, attempts are
made to reach the participant and administer theeglby phone. Oregon unweighted
response rates average 65-75%. The official PRANIE protocol, to which Oregon

now adheres, is available on the CDC website (hityww.cdc.gov/PRAMS/) and

included below as Appendix A.
Information pertaining to maternal race and etityis obtained from birth certificate
data. Birth certificate data are collected fromtimeos’ medical records or self-reported

declarations of race at the time of birth certificapplication. Birth certificates also can
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provide the infant’s father’s race/ethnicity datagcorded. Birth certificate data is used
for only for variables not otherwise obtainablenfrthe PRAMS survey, with the
exception for maternal age, which has shown to beernomplete and reliable when
taken from birth certificate defta Some variables are available via birth certtéidaut

not in PRAMS data (Table 4).

Table 4. Data to be collected from Birth Certificates

Maternal age Parity

Maternal race/ethnicity Infant birth weight
Marital status (not married, married) Maternal extiom
Rural/Urban status of maternal county Maternaimae)i method

Sample sizes for each group are calculated baséuedotal number of Oregon births
among Oregon residents within the previous calegéar. In 2005, PRAMS
oversampled Oregon women for race/ethnicity andbotihweight Non-Hispanic White
women. To sample mothers of twins or multiple g&sta, only one of the infants was
selected randomly before beginning the overall $egprocess; its mother was advised
to answer questions only about the sampled baby.

Data Management and Statistical Analysis

The full PRAMS 2005 dataset was obtained fromQ@negon Department of Human
Services in STATA format with all personal idergis removed. Data was securely
maintained in accordance with OHSU and Oregon Délfgips. OHSU'’s Institutional
Review Board (IRB) was contacted, however secondatg analysis on previously
collected de-identified PRAMS data, with no addiaibdata collection, does not require

separate IRB approval. All responses were analyzady STATA 10.0.
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Study Data Management

Variable Recoding

Variables were received as a STATA dataset ané wept in their original format or
reformatted in order to consolidate data in casesr&yPRAMS methodology uses
multiple questions to assess a single variable.

The outcome (dependent variable of interest),dtfeeding, was determined from a
series of PRAMS questions on breastfeeding. Aamdent who initiated breastfeeding
and was still breastfeeding at the time of the syrer had initiated breastfeeding and
responded that she breastfed for at least eightsva@elonger was considered to have
breastfed for at least eight weeks (Table 5).

Breastfeeding was categorized as: duration (na@hisixve) of breastfeedirneB

weeks, where the category of “non-exclusive” hastudes any breastfeeding, whether
exclusive or augmented by formula, water, soliddfagtc. The steepest decline in
breastfeeding occurs between 4 and 16 weeks pastpaAlthough>11 weeks is the
longest time period a PRAMS subject may indicaewshs breastfeeding, 1-3% of
PRAMS responses occur before the infant has agtredlched 11 weeks of age. As an
8-weeks time period is typically used for nationedastfeeding survey analysis, this
period was used to mark breastfeeding duration.

The dependent variable (non-exclusive breastfeediimation> eight weeks) was
recoded as 0/1 for compatibility with STATA'’s logisregression analysis dependent
variable requirements. For the first step in cgdime variable from the original PRAMS
guestionnaire, duration of infant breastfeeding determined (Questions 46 and 47).

The patient was askedife you still breastfeeding or feeding pumped tailikour new
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baby? If the mother answered yes, she was countedesstieeding 11 weeks. If she
answered no, she was referred on (to Questiono4giye the length of time that she did
breastfeed her infant. Non-exclusive breastfeedirgjght or more weeks’ duration was
coded as one; non-exclusive breastfeeding of kess ¢ight weeks’ duration was coded
as zero. As this study deals only with ‘any briegsting’ (includes exclusive and non-
exclusive breastfeeding), the determination of @sieity was not necessary. Initial and

Final coding for the dependent is detailed in Tdble

Table 5. PRAMS questions, responses, and coding used tontiateprevalence of breastfeeding at eight
weeks.

PRAMS QUESTION PoOsSIBLE INITIAL VARIABLE CODING FOR FINAL
RESPONSES CODING ANALYSIS
CODING FOR BREASTFEEDING DURATION AT EIGHT WEEKS
Q46. “Are you still breastfeeding | Yes -----------=----- > 1=> 11 weeks ----- > [ 1=Yes
or feeding pumped milk to your
new baby?" No 2=No Go to Question 47 (n/a)
Q47.“How many weeks or months Weeks, or Continuous numbers | 0 = No,if responded 7 weeks
did you breastfeed or pump milk td Months reported 1 = Yesijf responded 8 weeks
feed your baby”
<1 week 0.5 =<1 week 0 =No
FINAL VARIABLES FOR Initial coding: Final coding:
ANALYSIS
Non-exclusive Breastfeeding | 0 = < 8 weeks 0 =< 8 weeks
0 =<1 week 1 =>8 weeks

0 = not breastfeeding
at time of survey

1 =breastfeeding at
time of survey

1 =>8 weeks

The main independent variable examined was pregnatention at conception.
Question 10 of the PRAMS survey inquires about paegy intention, asking women to
recall how they felt about becoming pregnant juefble they became pregnant.
Question 10 has four possible answeTldifiking back tqust beforeyou got pregnant,

how did you feel about becoming pregnght®anted to be pregnant sooner, | wanted to
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be pregnant later, | wanted to be pregnant thedigh’t want to be pregnant then or at

any time in the future].
Combining these responses, subjects are cateddniethree groups:

(1) Intended Pregnancy (wanting to be pregnatitattime or sooner)

(2) Mistimed Pregnancy (wanting to be pregnara later time)

(3) Unwanted Pregnancy (not wanting to becomenaegat any time in the

future).

Missing responses and their distribution were exaghifor the independent and

dependent variable of interest (Table 11).
Covariates:

Basedon previous researéfl additional variables such as race, age, and aharit
status showed predictive possibilities in regartreastfeeding duration (Table 6).
These include maternal age, race/ethnicity, mastetls, maternity leave, mode of birth
delivery, maternal education level, maternal patdy infant birth weight, maternal
alcohol, drug or tobacco use during pregnancy, maleiral or sexually transmitted
infections, maternal poverty level/Medicaid coveragaternal prenatal care, and

maternal domestic violence during pregnancy.

PRAMS currently collects data on most of the afoeationed potentially
confounding variables, as well as additional heedthted variables. PRAMS questions
and birth certificate variables examined in the¢istiaal analysis, as well as variable

initial and re-coding, are detailed in Table 7.
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If a subject’s data was missing for a potentialfoander or predictor variable
(responses of “don’t know” and blanks), that sutjyedata was excluded from analysis

only if the variable in question was used in tmafimodel.

Table 6. Potential Confounding Variables

Age Race/ethnicity Marital Status

Infant Death Maternity Leave Mode of Birth Delivery
Maternal Education Level Maternal Parity Low Infdditth Weight
Alcohol and Tobacco Use in | Maternal STI Poverty Level/Medicaid
Pregnancy Coverage

Drug Use in Pregnancy Prenatal Care Domestic Vogen
Folic Acid Use Oral Health Rural/Urban Residence
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Table 7. PRAMS questions and birth certificate vaiables, responses, and coding for variables used

in statistical analysis

ORIGINAL VARIABLE PossIBLE RESPONSES CODING FOR NEW OR SOURCE
FINAL VARIABLE
Pregnency Intention (Q10.) | | wanted to be pregnant sooner 1 = Intended PRAMS
| wanted to be pregnant then 1 = Intended
| wanted to be pregnant later 2 = Mistimed
| didn’t want to be pregnant then or| 3 = Unwanted
at any time in the future
Maternal Age at Delivery Continuous values reported 1=<20years Birth
(years) 2 =20 - 24 years Certificate
3 =25-34 years
4 => 35 years
Maternal Education Continuous values reported 1=<12years Birth
2= 12years Certificate
3 =>12 years
Marital Status -Married/Separated 1 = Married Birth
-Unmarried/Divorced/ 2 = Not married Certificate
Annulled/Widowed
Race African American 1 Birth
American Indian/ Alaskan Native 2 Certificate
Asian/Pacific Islander 3
Hispanic 4
White (referent) 5
Income Calculated as: Federal Poverty 1=<200% FPL PRAMS
Level =(100*household 2>200% FPL
income)/(9310 + [income given #
dependenst])*3180)
Parity - No 1=No PRAMS
-Yes 2=Yes
Rural/Urban All counties in Oregon 1 =Rural Birth
County of Residence 2 = Urban Certificate
Current tobacco use 1 = 41 cigarettes or more 1-5-> 1=Yes PRAMS
2 =21 to 40 cigarettes
3 =11 to 20 cigarettes
4 =6 to 10 cigarettes
5 = 1to 5 cigarettes
6,7>2=No
6 = Less than 1 cigarette
7 = None (0 cigarettes)
Insufficient Dental Care (2)- within the past yedtess than 12 1>1=No PRAMS
“How long has it been since youy months) 2->1=No
had your teeth cleaned by a (2) - 1 to less than 2 yea(B2 to 23 mo)
dentist or a dental hygienist?” (3)- 210 less than 5 yea@4 t0 59 mo) | 3> 2 = Yes
(4) - 5 or more year&0 or more mo) 4> 2=Yes
(5) - Never 5- 2= Yes
Domestic Violencé 1=Yes @38.) If eitherQ38 or Q39 = 1: PRAMS
Q38-Abuse BEFORE pregnancyP? 2 = No ©38.) 1=Yes
Q39-Abuse DURING pregnancy] 1 = Yes @39.) If bothQ38 and Q39 = 2:
2 =No ©039.) 2=No
Postpartum Depression 1 = Always If eitherQ75a or Q75b=1or 2: | PRAMS
Q75a-Depressive sx postpartum| 2 = Often 1=Yes

Q75b-"no interest” post-partum

3 = Sometimes

° During pregnancy
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4 = Rarely If neitherQ75a or Q75b=1 or 2:
5 = Never 2=No
Low Birthweight 1=Yes 1=Yes Birth
<2800g¢ 2 =No 2=No Certificate
Method of Delivery 1 =Vaginal 1 =Vaginal Birth
2 = Non-vaginal 2 = C-Section Certificate
Baby in ICU after birth 1=No 1=No PRAMS
2=Yes 2=Yes
Alcohol during Pregnancy | 1= 14 drinks or more a week 1-4> 2=VYes PRAMS
During the last 3 months of your| 2 = 7 to 13 drinks a week
pregnancy, how many alcoholic | 3 =4 to 6 drinks a week
drinks did you have in an averagg 4 = 1 to 3 drinks a week
week? 5 = Less than 1 drink a week 5,62>1=No
6 = Didn't drink then
Breastfeeding Health 1=No 1=No PRAMS
promotion 2=Yes 2=Yes

During any of your prenatal care
visits, did a doctor, nurse, or
other health care worker talk wit|
you about... Breastfeeding?

31




Statistical Analysis

Simple univariate analysis described the signifogaof each potential predictor
and confounder variable with the outcome of intenesn-exclusive breastfeeding
duration> 8 weeks. Variable distributions were examinedaige, income, and education
to check for outliers. Crude odds ratios werewated to determine the magnitude of
association between pregnancy intention and bessasitig and p-values were calculated
to determine if these relationships are significaviultivariate logistic regression was
employed to model and examine the relationshipsde the categorical response
variables of interest (non-exclusive breastfeedingation>8 weeks) and pregnancy
intention after adjusting for confounders (and c@tas). The linearity of continuous
variables was examined with locally-weighted scgitet smoothing (Lowess). If a
continuous variable’s distribution did not appeaitably linear, the covariate was
transformed into a categorical variable with reaa#ibn of its bivariate significance (p-
value). Variables were included in the initiall(fumultivariate model if their bivariate
analysis was significant at the 0.25 level. Catieh between independent variables was
examined for any concerning degree of correlatof.90) to rule out collinearity.

Backward selection was used to select the vasahléhe multivariate model
from the initial full multivariate model. Varialdewith low significance were
sequentially removed if their p-value was gredtant0.10; variables with least
significance (highest p-value) were removed filtremoval of a variable changed the
odds ratio for the variable of interest by gredtan 10%, the variable was retained in the
model as a possible confounder.

The model was assessed both for main effects atgahiial interactions between

the outcome of interest and other variables imtodel. Goodness of fit was tested
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using thesvylogitgoffunction in STATA (Table 9). Lastly, this modeb& compared to a

model formed by STATA’s automated backward stepwelection program.
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Table 8. Oregon PRAMS 2005:

by maternal characteristics

Univariable evaluatioomf non-exclusive breastfeeding duratior8w

Covariate Number Total Proportion Proportion Crude OR (95% C.1.), Overall
that number:; that Breastfed | that Breastfed | p-Value (adjusted Wald test) value’
breastfed | (breastied+ | >8w >8w p-value
>8w © did not
- breastfeed) (Un-weighted %) (Weighted %)

(n)*

Pregnancy Intention

intended 799 1031 77.5% 81.4% 3.23 (1.75, 5.96)00 .0| .000

mistimed 383 582 65.8% 67.5% 1.53(.814,2.88) .186

unwanted 73 136 53.7% 57.6% Ref

Maternal Age

<20 96 182 52.8% 45.7% Ref .000

21- 24 280 445 62.9% 84.7% 2.48 (1.47,4.53) .001

25-34 699 898 77.8% 81.7% 5.31 (3.12,0.02) .000

>35 195 247 79.0% 79.2% 453 (2.31,8.89) .00p

Maternal Education

<12 years 253 408 62.0% 62.4% Ref 00C

12 years 341 530 64.3% 69.7% 1.39 (911, 2.11)27 .

> 12 years 659 814 81.0% 83.5% 3.05 (2.03, 4.(150)00 .0

Marital Status

Not married | 394 665 59.3% 61.3% Ref .0020

married 876 1107 79.1% 82.1% 2.30(1.36,3.99) .0Q02

Mother’s Race/Ethnicity

NH African | 124 202 61.4% 59.9% 456 (.315, .659)| .000 | .000

American

NH Am. 154 244 63.1% 62.9% .518 (.364, .736) | .000

Ind./Alaska

Native

NH 232 284 81.7% 80.6% 1.27 (.861, 1.86) .229

Asian/Pacific

Islander

6 Unweighted number of respondents (excludes thogsedichnot know or chose not to respond).

" The overall p-value (based on an adjusted Waldtj-tadicates the general significance of a multi-
category variable within the model. The categqgciic p-values, on the other hand, signify the
significance of a given category compared to tlfieremt category, but do not indicate whether thiatde
in its totality is significant within the model.
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Hispanic 294 405 72.6% 72.3% 796 (577, 1.10) .163

NH White 464 633 73.3% 76.6% Ref

Income

<200% FPL | 665 1007 66.0% 68.3% Ref .0000
>200% FPL | 525 636 82.6% 84.1% 2.45 (1.66, 3.40) .0Q0

Parity

first-born 537 758 70.8% 77.4% Ref .638

not first-born | 709 982 76.0% 76.0% 1.09 (.70, 1.53).638

Rural/Urban County of Residence

rural 275 420 65.5% 67.8% Ref .0084
urban 996 1353 73.6% 77.9% 1.67 (1.13,2.44) .0084
Maternal Smoking

No 140 285 49.1% 54.9% 3.32 (2.55, 4.30)000 | .000

yes 1111 1458 76.2% 78.9% Ref

Insufficient Dental Care

yes 843 1134 74.3% 78.4% Ref .0191
no 418 620 67.4% 70.5% .659 (.465, .934) .01p1
Domestic Violence

yes 55 97 56.7% 58.8% Ref .0153

no 1110 1480 75.0% 78.8% 2.00 (1.20,5.68) .0153
Postpartum Depression

yes 135 227 59.5% 59.7% Ref .0008
no 1130 1535 73.6% 77.2% 2.29 (1.41,3.71) .0008

Low Birthweight ®

yes 234 346 67.6% 67.5% Ref .0126
no 1037 1427 72.7% 75.7% 1.50 (1.09, 2.06) .0126
Alcohol during Pregnancy

No 673 946 71.1% 75.9% Ref .633
yes 78 101 77.2% 79.3% 1.22 (544, 2.7p) .63B

8 Low birthweight = birthweight < 2500 grams.
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Table 9. Oregon PRAMS 2005: Multiple logistic regession model analysis of non-exclusive
breastfeeding duration> 8 weeks, with univariate analysis of preliminary nodel variables.

Model Crude OR

Goodness of Fit test

F-stat
Variable OR 95% C.I.

lower upper p
Pregnancy 0.000
Intention (e
Mistimed

compared to Unwanted | 1.53 0.81 2.88 0.186°

Intended

compared to Unwanted | 3.23 1.75 5.96 0.00

Intended 2.11 1.46 3.04 0.00

compared to Mistimed

Maternal Age 0.00
(overall)

2.58 1.47 4.53 0.001

<20

5.31 3.12 9.02 0.00
20-24

4.53 2.31 8.89 0.00
25-34
>35 2.58 1.47 4.53 0.001

Marital Status

Not married Ref - - -
Married 2.23 1.36 3.90 0.002
Rural/Urban

County of

Residence

Rural Ref = - _
Urban 1.67 1.14 2.44 0.008

® The overall p-value (based on an adjusted Waldtj-tadicates the general significance of a multi-
category variable within the model. The categ@gcific p-values, on the other hand, signify the
significance of a given category compared to tlfieremt category, but do not indicate whether thiatée
in its totality is significant within the model.

10 Category-specific p-values are based on testsedf #itatistic.
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Maternal

Smoking
No 3.32 2.55 4.30 | 0.000
Yes Ref = = =
Postpartum
Depression
Yes Ref - = B
No 2.29 1.41 3.71 | 0.001
Income
<200% FPL Ref - - -
>200% FPL 2.45 1.66 3.60 | 0.00
Maternal 0.000
Education (overal)
< 12 years Ref = = =

12 years 1.39 0911 | 211 |o0.127
> 12 years 3.05 2.03 4.60 | 0.00
Maternal Race/ 0.000
Ethnicity (overall)

African American 0.456 0.315 0.660 | 0.000

Am. Ind./Alaska

Native 0.518 0.364 0.736 | 0.000
Asian/Pacific

Islander 1.27 0.861 | 1.86 0.229
Hispanic 0.796 | 0.577 | 1.10 0.163
White Ref - - _
Parity

first-born Ref - - _

not first-born 1.09 0.770 | 1.53 0.638
Domestic

Violence
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Yes Ref = = =

no 2.60 1.20 5.63 | 0.015
Insufficient

Dental Care

No Ref - - B

Yes 0.659 | 0.465 | 0.934 | 0.019
Low Birth weight

Yes Ref = = =

No 1.50 1.09 2.06 | 0.013
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Results

Sample Characteristics/Descriptive Statistics

Univariate and bivariate statistics are descrilme@able 8; all results in tables and
the following text are calculated as weighted usiletherwise noted.

For Oregon’s 2005 PRAMS survey, 2,806 surveys werg out and 1,915
women responded for a 68.2% response rate (75.6¢tted). Overall, 62.1% of
respondents identified their pregnancy as intengd@di% as mistimed, and 7.49% as
unwanted.

The mean age of women responders was 27.5'yed$ all respondents, 33.0%,
were unmarried and 19.04% did not graduate frorh bahool. In total, 70.6% of
women were White, 20.3% were Hispanic, 5.47% weaya-Nispanic Asian/Pacific
Islander, 1.63% were non-Hispanic American Indidagkan Native, and 2.08% were
non-Hispanic Black. The average income of survayechen was 198%of the Federal
Poverty Level, with 18.3% living &50% FPL, 10.7% at 50-99% FPL, 24.6% at 100-
199% FPL, and 46.2% aR00% FPL. For maternal county of residence, apprately
25.2% of women lived in a rural area. Postpart@pression symptoms were described
by 11.3% of respondents. A minority (5.16%) ofantis were cited by mothers as low
birth weight upon delivery. Parity was expressg®db.2% of respondents, endorsing at
least one prior birth. 15.9% of women surveyed sfa¢y smoked. Dental care was
lacking for 34.4% of women. Criteria for domestiolence were cited by 4.72% of
women.

Distribution of Breastfeeding: overall and by Matalfinfant Characteristics

11 Unweighted
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Of the 1,773 women providing valid responses t@&tfeeding questions,
excluding missing data responses, 75.3% breadtiadlaby for at least eight weeks (see
Table 10). As nearly all women were surveyed temore weeks postpartum, women
still breastfeeding at the survey time were inctugethe group of women breastfeeding
at least eight weeks.

The prevalence of any breastfeeding at eight oemaeks among categories of
pregnancy intention was as follows: 81.4% (intendéd.5%( mistimed), 57.6%
(unwanted). The prevalence of such breastfeeglimgng subcategories of age was:
45.7% € 20 years), 84.7% (21-24 years), 81.7% (25-34 yeansl 79.2%%35 years).
The prevalence of such breastfeeding among resptsbileng in rural counties was
67.8% and among respondents living in urban cosintes 77.9%. For married
respondents, the prevalence of breastfeeding wa8®8@ompared to 61.3% for
unmarried respondents. The prevalence of suclstbeeding among respondents
currently smoking at the time of the survey wa®%dand among respondents not
smoking at the time of the survey was 78.0%. Tieeadence of such breastfeeding
among respondents with postpartum depression was &9 among respondents
without postpartum depression was 77.2%. See Tafdecomplete listing of
prevalences by variable.

Univariable Logistic Regression Analysis

Table 8 shows the un-weighted number of womensieszding at eight weeks
according to maternal characteristics of inter@styell as un-weighted and weighted
percentages of breastfeeding women according to @sracteristic. The right-hand

columns display the crude odds ratio (OR), 95% idemnice interval (C.1.), and p-value
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(at 0.05 level) for the association between eaelnagdteristic and breastfeeding at eight
weeks. For variables with more than two categpaasoverall variable p-value is
provided as well as individual p-values and confkelevels for each level. The overall
variable gives the variable’s significance withine tmodel; category-specific p-values
give the significance of a particular level comphbagainst the referent level. Missing
responses regarding breastfeeding and their disiwiio by pregnancy intention were
examined (Table 11) and felt to emulate the oveliatribution of the independent and
dependent variable of interest. Missing data wetdncluded in crosstabs procedures or
tests of variable significance.

Variables examined in univariable analysis inctlide

* Pregnancy intention * Rural/Urban county of residency
* Maternal age * Maternal smoking

* Maternal education * Insufficient maternal dental care
* Marital status * Postpartum depression

* Mother’s race/ethnicity * Low infant birthweight

* Income * Intra-pregnancy alcohol use

o Parity

Breastfeeding of at least eight weeks’ duratios significantly associated
with pregnancy intention, maternal age, maritaiustasmoking, postpartum depression,
income, maternal education, maternal race/ethnimiternal domestic violence,
insufficient dental care, and low infant birth wieidall p < 0.5).

While maternal parity was not significantly asstetawith breastfeeding at eight
weeks, it was included in the initial model givéshistorical and literature-cited role as a

potentially confounding variable.
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Table 10. Oregon PRAMS 2005: Distribution of breageeding duration.

12 13

BREASTFEEDING OUTCOME n WEIGHTED PERCENT™ | WEIGHTED PERCENT™
Duration> 8 weeks (non-exclusive)1271| 77.11 % 75.31 %

BF non-exclusively < 8w 502| 23.31% 24.69 %

Missing" 142 | 5.58 % -

Total 1915| 100.00 % 100.00 %

Table 11. Oregon PRAMS 2005: Distribution of breaseeding duration

Non-exclusively BF| INTENDED | MISTIMED | UNWANTED | MISSING | TOTAL
> 8w: .
(weighted
%)
Missing 79 41 15 7 142
(55.63%) (28.9%) (10.6%) (4.93%) (100%)

Multivariable Logistic Regression Model Building

Table 9 shows the crude OR, adjusted final modrel &d p-values for the above
maternal characteristics and breastfeeding at &ighks as entered into a full
multivariate model.

Age as a four-category variable was chosen bedtusentinuous distribution
did not demonstrate a linear relationship with estusive breastfeeding. Particularly,
the risk showed an increase with age when ovengélzen tended to decrease with ages
over 35. Lowess-smoothed graphs of income wermmeat (as a continuous graph)
which showed a highly linear relationship. Inconseagwo-level variable was chosen for
analysis, resulting in a more significant p-valQesd, compared to 0.88). Correlations

between variables were examined, with the high@selations associated with income

12 Unweighted.
13 Includes missing respondents.
14 o

Excludes missing respondents.

15 Missing data is included in this table for a conpldescription of the variable but is not used in
crosstabs, modeling, or significance calculations.
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and education, but none approaching a concernvrad (€0.90). The use of both
variables, together with another highly similariabte (age) resulted in one level of the
variable age (20-24 years) dropping out of the rhdde to collinearity with another
variable in the initial multivariate model. As #®ehighly correlated variables were
removed, all four levels of age were restored &rttodel.

The initial full multivariate model included 13atfictor variables: Pregnancy
intention, Maternal Age (four levels), Maternal Edtion (three levels), Marital Status,
Race, Income, Rural/Urban (county residence), Sngpknsufficient Dental Care,
Domestic Violence, Maternal Postpartum Depressmahlaow Birth Weight, including
Parity, a variable that was not significant in bigge analysis but represented a potential
confounder. After each variable was removed, odtiss were examined but no variable
was found to represent a confounding influencenddfas changing the odds ratio by ten
or more percent when removed from the model. Nirike interactions terms tested
were found to be significant in the multivariatedeb

The modeled demonstrated a good fit, wigvg@ogitgofF-adjusted test statistic of
0.819. Under the null hypothesis that observedexpected values would be similar, the
corresponding p-value was not significant (p = 8)59Therefore the null hypothesis was
not rejected and the model was deemed an apprefitialSTATA’s automated
backward stepwise method for model building estadat model with a similar subset of
variables. All of this study’s final variables mgen STATA's stepwise model, which
additionally retained the covariates of race anagcation. These added variables,
however, were not included in their entirety, WBRATA choosing to include only

certain levels of multi-category variables suchaa® and education. When all levels

43



were included in the model, these variables wernger significant. Therefore,
compared to STATA’s backward selection model, thidtivariate model appeared
similar but justifiable in its differences.

Thus the model used to describe the associatibvelea pregnancy intention and
breastfeeding in this study includes the categbviaaables of pregnancy intention,
maternal age, marital status, rural/urban countgsidence, smoking, and postpartum
depression.

Breastfeeding at eight or more weeks was signifigassociated with pregnancy
intention (P = 0.0268). Women with mistimed preggias were more likely to
breastfeed at eight or more weeks compared to uewamegnancies (OR 1.99, 95% C.I.
1.00, 3.96). Women with intended pregnancies weasee likely to breastfeed than
unwanted pregnancies (OR 2.45, 95% C.I. 1.27, 4 WA)men with intended
pregnancies were slightly more likely to breastfeéweeks, compared to mistimed
pregnancies though this difference was not stediyi significant (OR 1.23, 95% C.I.:
.809, 1.86), (see Table 9).

In addition to pregnancy intention, multivariateadysis for this study found four
significant risk factors for not breastfeeding igihé weeks. Regarding maternal age,
breastfeeding at eight weeks increased with age(®011), though this was not an
exact linear association. Women between 20-24sy&agige were more likely to
breastfeed than women younger than 20 years (OR 25% C.1. 1.20, 4.18). Women

aged 25-34 years were the most likely to breastfeé3.45, 95% C.I. 1.87, 6.38)

18 All odds ratios (OR) have been adjusted for otlmmaciates in the model.
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compared to women in the youngest age group. Wanttksn than 35 years were more
likely to breastfeed than women younger than 20s/6aR 2.83, 95% C.I. 1.27, 6.32.

Married women were more likely to breastfeed coragdo unmarried women
(OR 1.72, 95% C.I. 1.15, 2.58). This associati@s Wwighly significant in the
multivariate model (p = 0.009). Most significanthpothers who smoked were less likely
to breastfeed than mothers who did not smoke (OR, B5% C.I. 1.19, 3.34). Mothers
who lacked postpartum depression were more likeelyréastfeed than those who
endorsed symptoms of depression (OR 1.85, 959420, 3.12)

Women residing in urban counties at the time ofesying were more likely to
breastfeed than those living in rural counties (D6, 95% C.I. 0.97, 2.2). This was
retained in the model given its analytical impodamand significance at the 0.10 level,

although it was not significant at the 0.05 leyek(0.071).
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Discussion

Breastfeeding at 8 weeks and Pregnancy Intention

In this population-based PRAMS sample of Oregon emnthe use of a three-
level pregnancy intention predictor variable reedahat women with mistimed
pregnancies were significantly more likely to bedstfeeding at eight or more weeks
postpartum compared to women with a unwanted preges. These findings support
the study hypothesis that unwanted pregnanciesiassd with lack of breastfeeding
altogether and/or earlier breastfeeding cessdtian pregnancies that are simply
mistimed and that these categories should be asdilyzparately for future public health
and pediatric research.

Results also uphold previous published researchngs that the more intended a
woman’s pregnancy, the more likely she is to bfeastfor nontrivial duration of time.
The results demonstrate a crude trend, where iatepcegnancies are breastfed more
than mistimed pregnancies, which are breastfed mhare unwanted pregnancies.

The importance of terminology is alluded to, but adhered to, in the 1995 Institute
of Medicine’s seminal report on unintended pregiestc In this publication the authors
noted that the categories of ‘mistimed’ and ‘unveahtvere not necessarily equivalent,
either statistically or causally. Yet their stustil reported most findings in terms of
‘unintended’ and ‘intended’, focusing attention daresources) on the 40-60% (mistimed
+ unwanted pregnancies) rather than the 7-10%eidphest risk group (unwanted
only).

The results of this study of 2005 PRAMS data shomould be erroneous to assign

one risk and probable breastfeeding outcome toctearly different risk groups.
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Although the group of women with unwanted pregnasievas the smallest, at 7.49% of
PRAMS respondents surveyed (136 women), the asswotiaith non-breastfeeding at

8 weeks was revealed to be significantly greatan flor women with mistimed or wanted
pregnancies. This decrease in breastfeeding caddressed from several angles,
including primary prevention of more unwanted pragries and more focused directing
of scarce resources (such as breastfeeding suppaith promotion education, and
follow-up nutrition, general health and contracepttounseling) to the high risk women
who describe their pregnancy as unwanted.

The study also indicates that despite increasitigme trends in breastfeeding
initiation and duration, the effect of pregnancteition on breastfeeding outcomes
remains relevant. Most of the seminal studiesregmancy intention and breastfeeding
outcomes were done at least a decade ago and/olyméih East Coast populations,
factors associated with historically and geograghidower breastfeeding prevalence.
With breastfeeding initiation exceeding 90% in Gnegt is no small thing to point out
that pregnancy intention still matters in determgnbreastfeeding results.

These study results also suggest other outconsesiated with pregnancy
intention, such as prenatal care, low birth weight] child health and development, may
similarly differ between mistimed and unwanted praggcies. By targeting resources
toward unwanted pregnancies more assiduously, ptieeeand supportive programs
may affect more than just breastfeeding rates. nBeel for comprehensive, well-focused
family planning programs is also supported, to prgesuch pregnancies before

conception.
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Risk Factors for Not Breastfeeding at 8 Weeks

The significant risk factors associated with briegsting duration at eight or more
weeks included maternal age, marital status, matemoking, and postpartum
depression. Age and marital status are closekgtinn this population and age
especially may reflect the differing work expeatas, environment, and social
obligations of women, both younger and older thayolnd the most common
childrearing time period. Smoking status has bepeatedly cited in previous studies
for its association with lower breastfeeding irtiba and earlier cessation. Though no
immediately causal link is apparent from these ,dagtiming of cigarette smoking
throughout the day may conflict or compete withreant’'s repeated need to breastfeed.
It does, however, represent a clear opportunityrftarvention. Depression and
depressive symptoms have not been as thorougldiestin the past, perhaps owing to
the temporality of postpartum depression. If npustpartum depression symptoms
abate within two to three months, this would nothptured in a study looking at longer-
range breastfeeding duration. Like maternal sngkiepression is something that can
and should be screened for, with the added potdrgreefit of assisting breastfeeding

duration.

Relationship Between Pregnancy Intention and Bfeseding: Comparison with the

Literature
The statistics drawn from the Oregon 2005 PRAM& dat show pregnancy

intention (intended: 62.1%, mistimed: 30.4%, unwedn{’.49%) to be analogous to
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recent Oregon PRAMS results. For 2002-04, thesgesincluded: intended (45.6 -
60.8%), mistimed (32.3 — 46.9%), unwanted (6.45%4)** CDC PRAMS 1999
multistate results show similar findings, with estites of mistimed (27-36%) and
unwanted (6-14%) pregnanci€s.

Breastfeeding 8 weeks was endorsed by 75.3% of all women. iEramalogous
to Oregon PRAMS 1998-99 data, showing 68.8% nomdske (any) breastfeeding at 7-
8 weeks postpartum. Oregon PRAMS previous stegigtie higher on average than what
are found in other areas of the country, and iemegears have been typically analyzed
at ten weeks.

The adjusted findings also agree with correspangnevious studies. The
pioneering study in this field, by Dye et &’.demonstrated that mistimed pregnancies
were significantly different from intended. ThiRRMS 2005 study, however, showed
that mistimed pregnancies are significantly difféargom unintendedoregnancies.

Whereas Dye et al. only looked at breastfeedingntidns prior to hospital
discharge, this study demonstrates that the abteabktfeeding practices differ between
mistimed and unintended pregnancies. Based it Coast, the higher breastfeeding
prevalences among women in all categories may gingflect the regional variation
from Dye’s East Coast, New York population.

Furthermore, the fact that this study concurs Bijle’s study on breastfeeding
intention allows us to conclude that breastfeedmention likely begins before childbirth

and translates into actual practice differences.

1" bata from 17 states, not including Oregon.
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Compared to Taylor et dPf this study showed a stronger association of not
breastfeeding associated with mistimed and unwameghancies. This may be related
to Taylor et al.’s use of a later breastfeedingatian outcome (sixteen weeks) or the
NSFG data collection protocol, which collects dapeto five years after a child’s birth.
Furthermore, NSFG is unable to adjust for matetolahcco use, one of the strongest
confounders in this PRAMS study and previous bfeading research.

This study’s definition of pregnancy intention al$ifered from Taylor et al.,
whose NSFG data set factored in the woman’s userdfaception into pregnancy
intention. For their study, a woman’s pregnancy waended if she had stopped using
birth control in order to become pregnant. A pwy was unwanted if the woman had
gotten pregnant while using contraception and ldvwanted to ever have a(nother)
baby. Itis unclear from their methods how thelgtdealt with incongruent reports of
pregnancy intention (for example: not wanting teéna baby yet not using

contraception).

Why are Mistimed Pregnancies Breastfed Less Thmmdled Pregnancies?

The results described above suggest that, whexthat life factors such as age
and marital status are held equal, the planningfamsight required for a intended
pregnancy align with breastfeeding ambitions. @gqukgnancy intention be a proxy
measure for breastfeeding intention? Although paegy intention is difficult to

qguantify, breastfeeding intention is equally chadimg to measure methodically. Both

18 bata from 17 states, not including Oregon.

50



represent nebulous surrogate measures for the maotdechild’s emotional, socio-
economic, historical, and situational milieu.

The concurrence between PRAMS postpartum breastiipadd Dye et al.’s
prospective plans for breastfeeding suggest tleaatitepartum period may be most
important. This, however, would not clearly explaihy unwanted pregnancies have
other undesired health and development outcome®. h@)pothesis of this paper regards
breastfeeding at 8 weeks as a proxy for relatignbbnding between mother and infant.
A mother that is desirous of a pregnancy may beemdlling to attend emotionally and
physically to her infant, heeding public health sagges. Since mistimed infants are still
wanted, perhaps at least some foresight has gtméhigir presence.

Alternatively, pregnancy intention may be a proay dther, immeasurable (or
unmeasured) factors in the mother’s life. The jardecomes: if pregnancy intention is
indeed a proxy, can we manipulate it with improfeaily planning efforts? Here again,
the distinction between mistimed and unwanted paagies becomes crucial. If merged
into the same variable, better contraceptive edutaind access are less likely to

improve breastfeeding, at least not as dramatically

Study Strengths

There are two main strengths to this study. Kirstle PRAMS survey represents
a unique and widely respected data set especegbligaie of answering the questions
specific to this research effort. The cross-seeticurvey measures attitudinal, life
history and demographic data and health serviae®lfactors including substance

abuse, prenatal and breastfeeding education, anobooates these with birth certificate-
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derived demographic data. Conversely, previoudiessthave used proxy measures of
breastfeeding (such as prospective breastfeedars phstead of retrospective
breastfeeding reports) or have had data sets lqakikey covariates. While most
variables were not ultimately included in this mipdee breadth of the PRAMS survey
allowed for initial consideration and systematisessment of most known covariates
regarding breastfeeding duration.

Secondly, this study was able to combine a widadtreof known and possible
covariates with a three-part pregnancy intentiomaée to examine the difference
between mistimed and unwanted pregnancies. Pregiodlies have largely used two-
part pregnancy intention variables (combining msiil and unwanted into one category:

‘unintended’) or compared mistimed pregnancies witbnded pregnancies.

Study Limitations

Central to the study design are the limitationsneht in a large observational,
cross-sectional study with modest response ratghénumore, a cross-sectional study is
limited to measures of association, which cannatribeediately accepted as causation.
The PRAMS format is justifiable in its ability toqvide consistent and validated
information unique to Oregon women, while still geadizable to other states that use the
same questionnaire. Results are particularlyrpet to states on the West Coast and in
the Pacific Northwest that use the same, or sipslavey instrument and share
regionally higher levels of breastfeeding.

Formulation of the covariates could be improved ddscussed in the
introduction, the temporal ascertainment of preggantention is problematic, especially

when the survey question about conception is aciteired two to six months
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postpartum. Reassuringly, the PRAMS 2005 distidoubf responses for pregnancy
intention was very similar to Dye et al., who usRIAMS to determine pregnancy
intention in the immediate postpartum period, befitile mother was discharged from her
hospital labor stay.

Breastfeeding at eight weeks may not be long entaugtuly demonstrate the
health benefits associated with long-term breadifge Recommendations by the
American Academy of Pediatricians cite at leastnsonths of breastfeeding, at
minimum. However, most nutritionists agree that breastfeeding at all is better than
no breastfeeding.

The category of mistimed pregnancies could alsbdteer characterized to
differentiate those whose timing was months offj¢éarcompared to years. Pregnancy
intention also needs to better reflect the incdasises associated with contraceptive use,
partner preference, and employment pressures. PRéthtlies could incorporate
guestions regarding happiness and satisfactionpvégfnancy into the variable
formation.

Using a dependent variable of ‘any breastfeedic@mpared to ‘exclusive
breastfeeding’ may weaken the true associationdmtvpregnancy intention and
breastfeeding outcomes. Yet previous studies Bage/n similar associations for ‘any
breastfeeding’ and ‘exclusive breastfeeding’ regaygregnancy intention.
Furthermore, the results yield practical informatfor the social and medical
practitioners working with young mothers, as “amgdastfeeding” accounts for more

mothers than “exclusive” breastfeeding alone.
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Alcohol use remains an important confounder tha, partly to low response
rates, was not used in the model. While it mayasgnt a confounder in the relationship
between pregnancy intention and breastfeedingstthma attached makes it difficult to
collect reliable data on alcohol use in preghanmdp aise in modeling.

Many other variables may affect breastfeeding rateiswere too closely aligned
with the decision to breastfeed for use in the ivailtate model. Such factors include
pacifier use in the hospital, breastfeeding infitse hour, and breastfeeding education
provided in the hospital. From a theoretical pecspe, it remains difficult to tease out
association from reverse causation during this per@od, as both likely exist.

The study excludes all blank responses and respais'| don't know" from
analysis. Although this could skew results, it Vablikely only bias them toward the null
hypothesis. Previous Oregon PRAMS analyses exagqpnegnancy intention did not
show a change in significance between includingatresponses and excluding thém

The prospect of recall bias is concerning for peggy intention assessment.
Again, this is still likely to have biased towarttie null. If, after giving birth, women are
more likely to claim their pregnancy was intendis would only decrease an observed
association between pregnancy intention and bessitig. Arguably, the standardized
survey format has the potential to elicit more lstmesponses than in-person
alternatives.

It is also possible that some respondents wishethtm they are breastfeeding
due to a perception of breastfeeding as the pexfenredical expectation of behavior.
Also likely, however, is that respondents becomathated to non-breastfeeding over

time, and thus will be more likely to answer hoheabout their infant feeding habits in
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the postpartum months compared to antepartum.

Both the prospect of family situations (alreadgdstfeeding an infant) and
medical conditions, such as Sheehan's syndromeasripeast surgery, represent
potential but rare causes of an inability to briesst precluding the mother from making
a choice to breastfeed. Similarly, neonatal intensare admission was examined in the
model, yet neonatal morbidities that might preveeiastfeeding were not available for
adjustment.

Lastly, there is no explicit information collectbg PRAMS on illicit substance
abuse during pregnancy. In prior studies , howewes has not been shown to be a

significant factor on breastfeeding practi¢8s.

Public Health Implications

Given the significant relationship between misthasmd unwanted pregnancies
and duration of breastfeeding, social and publaltheservices for breastfeeding should
support the group at greatest potential risk: uiadpregnancies. Future studies should
attempt to use at least three-part pregnancy iotentariable (intended, mistimed,
unwanted) for research gathering and policy impibees. Such a reconfiguration of
perspective may better direct resources to thogesiatest need — namely, the
pregnancies described as unwanted. This nevateigorization measure of pregnancy
intention would require educating many public healbtd pediatric researchers in the

meaning of the termmistimed pregnancies.

Future Research
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While this study has clearly defined a greater eission between unwanted
pregnancies and decreased breastfeeding at eigidrerweeks, less clear, however, is
how to address women with mistimed pregnanciesiléfthis study confirms a
significantly different risk compared to mistimegegnancies and an increased, but not
significant, risk compared to intended pregnanaasgsation has yet to be decided.

Pregnancy intention categories should be analyepdrately for public health
and pediatric research, with further improvemerthaclassification of pregnancy
intention. A longer duration of breastfeedinglsoaneeded, to better compare to the
AAP and Healthy People 2000 guidelines.

Subsequent studies may also seek to examine iasiag the incidence of
unwanted pregnancies within a community correlatés an increase in breastfeeding.
Or, more simply, analyses could examine the sel&larmed use of contraception among
mistimed pregnancies to determine if access, ussrdraceptive failure played a major

role.

Conclusions

This study analyzed the prevalence, predictorades, and association of pregnancy
intention with any breastfeeding at eight or moeelts postpartum. Based on the
results, mistimed pregnancies — and their relaester of affiliated maternal behaviors -
have been shown to be significantly different fromwanted pregnancies in their
association with breastfeeding duration, despitengabeen historically merged into a
single category with high risk for many poor out@sn The prevalence of breastfeeding

in Oregon also reflects prior research on the refpo all three categories of pregnancy
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intention. The strength of this study lies inatslity to analyze a population-based
sample, weighted to reflect Oregon’s populatiopreignant women and similar Western,
Pacific Northwest, and Mountain states. By maeuaately defining the population at
greatest risk and need for appropriate intervestituture research studies and programs
may both better direct funding and tailor educatod health promotion efforts to

improve the health status of mothers and babies.
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