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ABSTRACT

Background

Human breast milk provides health benefits to breastfed babies, mothers who
breastfeed, and society in general. However, breastfeeding rates in the United States are
in need of improvement.' While Hispanic women overall have high breastfeeding rates
compared to other minority groups,’ it has been hypothesized that acculturation among
Hispanic women can impact breastfeeding behavior.

Acculturation is a process by which immigrants acquire the cultural norms,
attitudes, beliefs, and behaviors of a dominant society.” Many risk factors and adverse
health outcomes among Hispanic women have been associated with increased
acculturation, particularly outcomes surrounding the perinatal period. This study tests the
hypothesis that more acculturated Hispanic women are less likely to breastfeed at ten
weeks than less-acculturated Hispanic women.

Methods

The 2000-2001 Oregon Pregnancy Risk Assessment Monitoring System
(PRAMS) dataset was used to study the relationship between acculturation and any
breastfeeding at ten weeks postpartum. Acculturation was defined by two measures,
maternal nativity and survey language, and women were grouped into three categories of
acculturation (low, intermediate, and high). Simple logistic regression analyses identified
associations between breastfeeding and each independent variable, and a backward
elimination approach to variable selection eliminated statistically non-significant
variables from the model. All analyses conducted account for the sampling weights due

to the complex sampling design.
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Results

Acculturation was significantly associated with any breastfeeding at ten weeks in
univariable analysis (p < 0.001). After adjusting for other variables, highly acculturated
women were less likely to breastfeed than low-acculturation women (OR 0.34; 95% CI
0.23 — 0.50). The relationship between acculturation and breastfeeding was modified by
WIC enrollment and parity. For highly acculturated women, those not enrolled in WIC
were more likely to breastfeed at ten weeks than women wh6 were in WIC (OR 3.34;
95% CI 1.86 — 6.00). Similarly, among the highly-acculturated women, primiparous
women were more likely to breastfeed than multiparous women (OR 2.25; 95% CI 1.24 —
4.11). However, for women with intermediate or low levels of acculturation, WIC
enrollment and parity had no effect on breastfeeding. Although several factors were
associated with breastfeeding at ten weeks, acculturation remained the strongest predictor
of breastfeeding throughout all analyses.

Discussion

This study found a significant association between increased acculturation and
any breastfeeding at ten weeks. Highly acculturated Hispanic women may benefit from
targeted breastfeeding promotion programs or culturally appropriate advice on
breastfeeding from health care providers. Because acculturation is a complex process by
nature, further research is needed to help clarify reasons why breastfeeding practices
decline as women acculturate. Such research would aid in developing breastfeeding
promotion programs to encourage breastfeeding among highly acculturated Hispanic
women. Because the Hispanic population in Oregon is growing and will continue to

make up an increasing segment of the population, it is important that Hispanic women
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receive adequate breastfeeding advice and interventions. This study provides information
that can be used to improve breastfeeding promotion programs and health care practices

related to breastfeeding.
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INTRODUCTION
Importance of Breastfeeding

Human breast milk is the most complete form of nutrition available to human
infants.">* The many health benefits that breastfed babies, mothers who breastfeed,
families, and society in general stand to gain make breastfeeding an important public
health issue.>*

Several authors have outlined the benefits of breastfeeding, many of which were
synthesized in the American Academy of Pediatrics policy statement on breastfeeding.*
For instance, breastfed babies have a decreased incidence of infectious diseases,5

&1 urinary tract infections,'*!? diarrhea,*'*!? bacterial

including otitis media,
Ll 2021 . . . 192229 s

meningitis,” " and respiratory tract infections. Children who were breastfed as

babies have also been shown to have a decreased incidence of other health outcomes

throughout the course of life, such as sudden infant death syndrome,**>¢ childhood

s . 4 . . - .
cancers,’ > diabetes, 042 overwei ght and obesﬂy,43 51 asthma,?**"?8 and high

cholesterol.’? Additionally, breastfeeding has been associated with increased levels of

cognitive development. ™

Mothers who breastfeed also stand to gain considerable health benefits compared
to mothers who don’t breastfeed.** These mothers tend to have a quicker and easier

recovery from pregnancy and childbirth,® increased weight loss postpartum,66 reduced

67-72

risk of breast cancer®”’? and ovarian cancers,”” and increased ability to bond with their

4-
3776 among other benefits.*

newborn,
Families and society in general benefit from higher rates of breastfeeding in other

ways. Families experience decreased rates of employee absenteeism’’ and loss of family



income due to caring for sick infants.* The United States stands to gain about $3.6 billion
from decreased health care expenditures related to increased breastfeeding, mainly
through a decline in the number of illnesses, prescriptions, and medical visits that are
otherwise prevalent in infants who are not breastfed.”®” Certain public health programs,
such as the Special Supplemental Nutrition Program for Women, Infants, and Children
(WIC), which provides many vouchers for mothers to purchase infant formula, would
save money if more women breastfed their babies instead of ‘ bottle-feeding.**
Additionally, the environmental burden for breastfeeding is less than that of formula
feeding; an increase in breastfeeding would lead to a decrease in the disposal of bottles
and cans required for infant formula, as well as a decrease in energy required to produce
and transport formula.**""82 While some costs to society would be alleviated, other costs
associated with breastfeeding may be incurred due to a potential increase in breastfeeding
consultation programs, breastfeeding promotion programs, and purchase of breast
pumps.® However, the éstimated cost of formula-feeding is up to four times that of
breastfeeding ($1200 per year for formula powder versus $300 per year for increased
food for the lactating mother).*®

While breastfeeding has been recommended as the preferred method of infant
feeding by the American Academy of Pediatrics, the American Dietetic Association, and
the Surgeon Genéral in most cases, there are certain rare instances in which mothers
should not breastfeed. Women in the United States who are infected with human
immunodeficiency virus (HIV) should not breastfeed.®* However, for HIV-infected
women in other countries that are afflicted by a high prevalence of infectious diseases

and nutritional deficiencies, the risks of not breastfeeding may outweigh the risk of HIV



transmission.>*® Additionally, women with human T-cell leukemia virus type 1 should
not breastfeed.®®®” Other scenarios may contraindicate breastfeeding on a case by case
basis, and should be evaluated by a physician. These conditions in the mother include
environmental exposures causing the mother to be clinically i11,%® Hepatitis C,¥ illicit
drug use,”®®! implants or breast surgery,92 pharmaceutical drug use,’ and tobacco and
alcohol consumption.” Most conditions in an infant are still compatible with
breastfeeding; however, infants born with galactosemia, a metabolic disorder, cannot
metabolize lactose and must not be breastfed.>*
A National Agenda Promoting Breastfeeding

Recognition of the importance of breastfeeding has led to the development of
many policies and programs on breastfeeding across the United States by organizations
such as the American Academy of Pediatrics,”* the American College of Obstetricians
and Gyne:cologists,95 the American Academy of Family Physicians,’® the American
Dietetic Association,97 the American College of Nurse-Midwives,""8 the National Medical
Association,99 and the American Public Health Association.'®

In 1998, the United States Breastfeeding Committee was established as a
collaborative partnership of many government departments, non-governmental

191" This committee developed a

organizations, and health profession associations.
strategic plan to protect, promote, and support breastfeeding in the United States.
Concurrently, in 1998, the United States Department of Health and Human Services,
through its document Healthy People 2010, set objectives of increasing the proportion of

mothers who breastfeed during the early postpartum period from a baseline of 64% in



1998 to the targeted goal of 75%. Additional goals to increase the proportion of mothers
who breastfeed at six months and one year were set at 50% and 25%, respectively.102
Current progress toward achieving these objectives shows improvement from
baseline measurements. Data2010, from the Healthy People 2010 database shows that in
2002 the proportion of women breastfeeding during the early postpartum period
(breastfeeding a newborn before being discharged from the hospital103 ), at six months,
and at one year were 70%, 33%, and 20%, respectively.104 At that time, two additional
objectives were set to increase the proportion of women who breastfeed exclusively (to
give no formula or food supplementation other than breast milk) at three months to 60%,
and at six months to 25%.'” Table 1 shows the proportion of women who breastfed at
baseline in 1998, actual 2002 progress, and the targeted goals for each breastfeeding

measure in Healthy People 2010.

Table 1. National progress toward Healthy People 2010 breastfeeding goals

) . 2010
1998 2002 Target

Any early 64% 70% 75%
postpartum'r
Exclusive® at three N/AS 43% 60%
months
Any at six months 29% 33% 50%
Exclusive® at six N/AS 13% 25%
months
Any at 1 year 16% 20% 25%

" 1998 and 2002 data were collected by the Mother’s Survey, Ross Products
Division, Abbott Laboratories, Inc.'®

" Breastfeeding in the early postpartum period means initiating breastfeeding
a newborn prior to being discharged from the hospital. '®

! Exclusive breastfeeding involves feeding the infant only breast milk; no
formula and no other food supplementation.

§ Goals were set in 2002; 1998 baseline data not available.



More recent figures on breastfeeding data have been provided by the National
Immunization Survey (NIS), a survey conducted by the Centers for Disease Control
(CDC) National Immunization Program. The 2005 survey results show that 21 states
achieved the Healthy People 2010 objective of having 75% of mothers initiate
breastfeeding. Five states achieved the goal of having 50% of mothers breastfeeding at 6
months, and 11 states had 25% of mothers breastfeeding at 12 months. However, only
five states achieved all three of these objectives: California, Hawaii, Oregon, Vermont,
and Washington. Oregon proved unique in the survey in that it was the only state that
achieved an exclusive breastfeeding rate of greater than 25% at six months.!”® Table 2
shows the prevalence of ever-breastfeeding in Oregon from 2003-2005, as well as at three
months, six months, and twelve months, according to the Centers for Disease Control’s
National Immunization Survey.

Table 2: Prevalence of breastfeeding among all Oregon women, 2003-2005

2003 2004 2005

Ever-breastfeeding' 88% 86.0% 89.4%
Exclusive at 3 58.1% 54.7% 59.2%
months*

Any at 6 months 54.1% 53.0% 57.6%
Exclusive at 6 26.8% 22.3% 26.6%
months*

Any at 1 year 27.8% 26.2% 37.0%

7 Data were collected by the National Immunization Survey
! Ever-breastfeeding means a mother breastfed her child at least one time.

! Exclusive breastfeeding involves feeding the infant only breast milk; no formula
and no other food supplementation.

Factors Affecting Breastfeeding Practices

Many personal and socio-demographic factors besides acculturation can affect a

woman’s breastfeeding practices and behaviors. Some of these factors include



107,108

106,107 107,108

race/ethnicity,m6 age, education, annual household income, enrollment in

WIC,'® low birthweight,'"® obesity,'"! parity,'®marital status,''? area or region of

113

residency,log and type of delivery (vaginal versus cesarean). ~ These investigations

reported that white women are more likely to breastfeed than women of other
racial/ethnic groups, as are older women, those with higher educational attainment,
higher income and socio-economic status, previous breastfeeding experience, those who
are not enrolled in WIC, women who have a normal birthweight baby, those who are not
obese, primiparous women, those who are married, and thdse who deliver vaginally.
Environmental obstacles that affect breastfeeding practices include insufficient
prenatal education on breastfeeding,'"*!"® hospital policies and practices that may
encourage formula feeding, including distribution of free formula gift-packs in

hospitals,''%!!” maternal employment or returning to work,"#!" lack of postnatal care,'?’

121

lack of family and societal support, ©* portrayal and promotion of formula feeding as the

societal norm,'** and lack of guidance and encouragement for breastfeeding from health

care providers.123 123

U.S. Trends in Prevalence of Breastfeeding

Wﬁile improvement is being made toward Healthy People 2010 goals, certain
groups of women, including low-income and particular racial and ethnic populations, are
less likely to initiate and sustain breastfeeding. Nationally, in 1998 68% of white women
breastfed while 66% of Hispanic women and 45% of black women breastfed in the early
postpartum period." In addition, at six months postpartum, the disparity continued, with
31% of white women breastfeeding, and only 28% of Hispanic women and 19% of black

women doing so." One of the additional goals of Healthy People 2010 is to eliminate



health disparities among racial and ethnic minorities. Because the U.S. Hispanic
population is the largest minority group in the nation,'? and its population is expected to
increase from 12.5% in 2000 to 17% of all U.S. citizens by 2020,'? it is important to
identify disparities in breastfeeding among the Hispanic population.

At first glance, the rates of breastfeeding in the early postpartum period between
Hispanic women (66%) and non-Hispanic white women (68%) do not appear to be
significantly different. In fact, data from the 2000-2001 Oregon Pregnancy Risk
Assessment Monitoring System show that Hispanic women were more likely to
breastfeed at ten weeks than non-Hispanic white women. Hispanic women were the most
likely to breastfeed at ten weeks (71.4%), followed by Asian/Pacific-Islanders (69.6%),
non-Hispanic whites (67.2%), American Indian/Alaskan Natives (59.4%), and African
Americans (51.4%).

Recent research, however, suggests that certain sub-groups of Hispanic women
are breastfeeding at lower rates than others.'?1** Some of these studies indicate that a
woman’s level of acculturation can impact her breastfeeding practices, among other
health behaviors and outcomes.

Definition of “Hispanic”

The term “Hispanic” has been assigned by the U.S. government as a term to
identify people of Latin American origin who live in the U.S. for census purposes.'?%!%
People who are of Mexican, Puerto Rican, Cuban, South American, and Central
American descent are all historically linked by the Spanish language, and are designated

“Hispanic”.!*> While there is ambiguity in the use of the terms “Hispanic” or “Latino”,

both terms are commonly used in the literature to refer to people described above. In



keeping with the designation given by the U.S. Census Bureau, this paper will use the
term “Hispanic”.

Trends in Breastfeeding among Hispanic Women

While the prevalence of breastfeeding among Hispanic women in the United
States is close to that of white women, Breastfeeding in foreign Hispanic cultures is
markedly different. However, it is important to note that breastfeeding practices vary by
country and region, and even within countries and regions.

In Mexico, the prevalence of breastfeeding is high. It has been estimated that
more than 90% of mothers initiate breastfeeding in Mexico, ¢ and that the mean national
duration of breastfeeding was nine months in 1999."*” In addition, the World Health
Organization Global Data Bank on Breastfeeding and Complementary Feeding shows
that the rate of ever-breastfeeding among Mexican mothers from various geographic
regions has ranged from 66 — 99%, with the national average ranging from 77 — 89%.'%%
Many cultural traditions and beliefs drive the high prevalence of breastfeeding in Mexico.

It is believed by some Mexican populations that maternal emotions can affect the
quality of breast milk produced, in turn impacting the duration of breastfeeding. For
example, if a breastfeeding mother becomes angry or frightened, it is believed that the
milk will spoil and perhaps cause diarrhea in the infant; however, if a mother does not
express her milk, she will become ill and die."*"'*' Additionally, traditional Mexican
concepts greatly influence how childbearing and childrearing are viewed, and have the
potential to greatly affect breastfeeding practices of Mexican women. The concept of la
familia (family) has a strong influence, consisting of a large network of strong, enduring

142

relationships between family members. ™ Other female family members, particularly the



maternal grandmother, serve as important role models who offer support to new
mothers.'* Because families place such a strong emphasis on childbearing and
childrearing, one of the primary goals during pregnancy is tener un bebe saludable (to
seek a healthy baby).144 This may play a large role in the high prevalence of
breastfeeding among Mexican women, if breastfeeding is viewed as a healthy activity for

the baby.

In contrast to Mexican women, results of a study on a population of Puerto Rican
women showed that cultural beliefs did not impact their breastfeeding practices.”s’146
The proportion of breastfeeding in Puerto Rican infants also remains lower than in
Mexican infants. Before 1960, 59% of infants were ever breastfed; between 1970 and
1974, only 25% of Puerto Rican infants were breastfed; and 38% were breastfed between
1980 and 1982.'*7 Even into the 1990s, breastfeeding initiation in Puerto Rico remained
lower than the United States and Latin America,'*® and until recently (2002),
breastfeeding in public was considered indecent exposure. Fortunately, laws in Puerto
Rico now allow for breastfeeding in public and in the workplace.'*

Little research has been done on breastfeeding among women from Central and
South American countries.'>® However, it has been estimated that the proportion of
women who initiate breastfeeding in Latin American countries ranged from 74% to 97%
between 1980 and 1982.'4

One qualitative study on the breastfeeding practices and attitudes of Hispanic
women did report that Hispanic women perceived many differences between

breastfeeding in the U.S. and breastfeeding in their country of origin, especially among

women from the Dominican Republic. '? ® These women described their native countries



as being more supportive of breastfeeding than the U.S., and that mothers typically
breastfed in public places in their native country more than in the U.S. Also,
breastfeeding was viewed as more of an expectation in the country of origin, and that
women in the U.S. are more occupied and hurried than women in their own countries. In
addition, formula was noted as more expensive back home.'*

Breastfeeding practices and beliefs are not homogenous throughout all countries
from which Hispanic women originate. Thus, it is important to take these factors into
account when interpreting results of breastfeeding studies done with populations of
diverse Hispanic heritage.

Acculturation

Acculturation is a process by which immigrants begin to adopt the cultural norms,
attitudes, beliefs, and behaviors of the dominant\ culture to where they have immigrated;”
these include language preferences, food choice, dress, music, and sports, etc.’”! The
acculturation hypothesis proposes that as immigrant men, women, and children adapt to
the values, behaviors, attitudes, and beliefs of the U.S. mainstream culture, they
experience adverse health effects. 415

One area in which the acculturation hypothesis has been extensively tested is that
of birth outcomes for pregnant Hispanic women, especially low birthweight.!**'* Rates
of low birthweight among Hispanic women are low compared to national averages, and
are similar to rates of non-Hispanic white women. The overall prevalence of low
birthweight in the U.S. in 2004 was 8.1%, while among non-Hispanic whites it was 7.2%,

156

and among Hispanics it was 6.8%. ™" This data, and data from several investigations

provide evidence for what has been dubbed the “epidemiologic paradox”; the paradox is
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that, despite having socio-economic disadvantages, Hispanic women continue to
experience lower rates of low birthweight and infant mortality than non-Hispanic white
women. ”16? As researchers have explored this phenomenon, it has come to light that
acculturation levels impact birth outcomes among Hispanic women. While women with
lower levels of acculturation tend toward having less education, lower socioeconomic
status, higher rates of uninsurance, and less access to health care, they continue to
experience fewer adverse perinatal outcomes than women with higher levels of
acculturation.'® |

Numerous other studies have assessed the relationship between acculturation
levels of Hispanic women and other perinatal outcomes such as psychosocial stress
factors,'®* alcohol and tobacco use,'®® family planning practices,166 prenatal care,'®” and
the use of and attitudes toward contraception,168 among others. Many such studies have
found that adverse outcomes or risk behaviors are associated with higher levels of

acculturation.

Assessment of Acculturation

Acculturation is a complex process and is difficult to measure. Studies assessing
the effects of acculturation on perinatal health outcomes have used a variety of means to
measure acculturation, including variods unidimensional and bidimensional models.
Unidimensional models assess acculturation along a continuum, from not acculturated to
completely acculturated, and assume that as an individual acculturates to the dominant
culture, he or she loses affiliation with the original culture.'*'®1”> Bjdimensional
models, on the other hand, suggest that an individual can acculturate to the dominant

society while maintaining aspects of his or her original culture.'>"1%173177 I such a
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model, a person can range from fully participating to fully rejecting either culture’s
traditions, beliefs, and practices.15 L1673 The major difference between unidimensional
and bidimensional models of acculturation is that unidimensional models assume that as a
person acculturates, he or she “gives up” certain aspects of the culture of origin, while
bidimensional models account for the maintenance of traditional beliefs and practices
throughout the acculturation process.

In addition, biculturalism is an important aspect of the process of acculturation,
and is often revealed as a non-linear process.m’174 For instance, a person who speaks
mainly Spanish in the home may socialize more with non-Hispanics, while other
individuals may speak primarily English, but socialize mainly with other Hispanic men,
women, and children.!”""

Some studies on acculturation and a variety of outcomes, including alcoholism,
smoking, dietary intake, AIDS/HIV knowledge, and breastfeeding, among others, have
assessed acculturation levels using the Short Acculturation Scale (SAS). The SAS is a
validated language scale that asks questions solely regarding language use.!¥2!"® Others
have used the Acculturation Rating Scale for Mexican-Americans-II (ARSMA-

). 142154166170 The ARSMA-II asks questions on a Likert scale, addressing items
pertaining to language, ethnic interaction, and ethnic identity."® Others still have used a
variety of single or combined indicators for acculturation, including language spoken at
home, language ability, survey language, ethnic self-identification, country of birth,
country in which the last schooling was received, length of time in the new country,
migration history, and print and electronic media preferences.131’152’179’180 Many more

investigators than those listed here have used one or more of the previous listed measures
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of acculturation. Maternal nativity alone or language use variables alone have also been
used to assess acculturation, **'#"182 however, English et al. used both language and

mother’s birthplace as proxy measures for acculturation.'®

Breastfeeding and Acculturation

While many studies have been conducted on a variety of birth outcomes among
Hispanic women, few studies have examined the relationship between acculturation
among Hispanic women and breastfeeding practices, particularly beyond breastfeeding
initiation. However, most of the studies that have been conducted on breastfeeding
among Hispanic women have found that breastfeeding declines with increased
acculturation.

Rassin et al. found that higher acculturation was significantly associated with
decreased initiation of breastfeeding (“continued breastfeeding, even partially, at two to
three weeks postnatally”) among a sample of Hispanic women in a U.S.-Mexico border
city (OR 0.66; 95% CI 0.52 — 0.83).1*° The investigators of this study measured
acculturation through a 20 item scale that asked about items such as language use in
various situations, food choices, music preferences, length of time living in the U.S. and
Mexico, number of generations living in the U.S., and background of friends, neighbors,
and social groups. Each woman was subsequently given a mean total acculturation score
based on her responses.

In a study by Byrd et al., acculturation (as measured by language spoken at home,
language ability, country of birth, and country of last schooling) was significantly
associated with decreased intention to breastfeed among primiparous Hispanic women,

and with lower history of breastfeeding (having ever breastfed a previous child) among
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multiparous women. Also, among multiparous women, those who spoke both English
and Spanish were 3.28 times more likely to have breastfed their previous child than those
who spoke only English (95% CI 1.15 — 9.35); those who were born in Mexico were 1.55
times more likely to have breastfed than women born in the U.S. (95% CI 1.08 —2.21);
and those who finished schooling in Mexico were 1.63 times more likely to have
breastfed than women who finished schooling in the U.S. (95% CI 1.12 — 2.37). When
assessing intention to breastfed, the investigators found that among multiparous women,
those who were born in Mexico were more likely to intend to breastfeed than those born
in the U.S. (OR 1.72; 95% CI 1.19 — 2.50); among primiparous women, those who
finished school in Mexico were more likely to intend to breastfeed than those who
finished school in the U.S. (: 1.85; 95% CI 1.09 — 3.12). However; none of the language
variables were found to be significantly related to previous breastfeeding or breastfeeding
intention, either among primiparous or multiparous women."!

Similarly, Gibson et al. found in a nationally representative sample of the non-
institutionalized population of the U.S., ';hat acculturation among Hispanic women was
associated with a decrease in ever-breastfeeding (OR 0.23; 95% CI 0.14 — 0.40), even
after adjusting for education, age, and income. In this study, breastfeeding was
determined through self-report data from the mother, by asking if the mothers had ever
breastfed any of their children, and if so, how many and for how long.13 2

| Finally, Scrimshaw et al. showed that acculturation (as assessed by questions
concerning each woman’s preferences for Mexican or American cultural events and
materials, for speaking English or Spanish, number of years living in the U.S., self-

identification, and urban or rural place of birth) was related to a woman’s decision to
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breastfeed, and initiation of breastfeeding (r = -0.0836); this was interpreted as only a
trend because the level of correlation was low.'**

In contrast, Anderson et al. found no association between acculturation and
breastfeeding initiation among a sample of Puerto Rican women in Connecticut.'>
However, in a similar sample of Puerto Rican women in Connecticut, Perez-Escamilla et
al. found that the mother’s length of residence in the U.S was associated with a decline in
breastfeeding initiation (ever vs. never-breastfed) (OR 0.92; 95% CI 0.87 — 0.98), but
mother’s place of birth was not.'#

Additionally, Wiemann et al. found that acculturation variables, including being
born in Mexico, speaking mainly Spanish in the home, and choosing to be interviewed in
Spanish, were associated with the decision to breastfeed among Mexican-American
adolescent mothers (p < 0.001) in bivariate analysis, but not in multivariate analysis.'®®

While five of these studies showed a relationship between increased acculturation
and decreased breastfeeding, two studies show either no relationship or no relationship
when accounting for other variables. One major limitation of comparing these studies to
one another is that they all use different methods to assess acculturation, and they look at
a variety of breastfeeding outcomes, from intention to breastfeed, to breastfeeding
initiation, to breastfeeding at 2-3 weeks postpartum. In addition, several of the studies
used convenience samples of Hispanic women, and several relied on maternal recall of

breastfeeding events for prior childrch.

Study Rationale and Objectives

This study aims to be the first to assess the association between acculturation and

breastfeeding among Hispanic women using a population-based sample of new mothers
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that assesses breastfeeding beyond the neonatal time period (28 days after birth). The
primary objective of this study was to test the hypothesis that higher levels of
acculturation, as measured by maternal nativity and language use, are associated with a
lower prevalence of breastfeeding at ten weeks postpartum among Hispanic women in
Oregon. This was accomplished by building a multiple logistic regression model
describing the relationship between breastfeeding and acculturation while controlling for
other factors. Data from the Oregon Pregnancy Risk Assessment Monitoring System
(PRAMS) from the years 2000 and 2001 were used for this study.

Because breastfeeding offers numerous benefits, the proportion of women who
breastfeed needs to be increased in order to meet and exceed the Healthy People 2010
benchmarks. While national rates of breastfeeding are improving, certain minority
groups, including Hispanic women, are continuing to breastfeed at lower fhan targeted
rates, particularly beyond the early postpartum time period. 105,156 - A dditionally, not all
Hispanic sub-groups have identical breastfeeding practices, especially sub-groups that
differ by level of .acculturation. Because the Hispanic population makes up about 8% of
Oregon’s population and is growing, and is the second largest racial/ethnic group after
non-Hispanic whites,'®¢ it is important that Hispanic women receive adequate attention
regarding breastfeeding promotion and practices. Through the identification of a
possible disparity in breastfeeding at ten weeks by acculturation status, breastfeeding
promotion programs in Oregon will be able to target interventions toward groups of

women who need it most.
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METHODS

Oregon PRAMS Research Design

This is a population-based cross-sectional study using secondary data from the
2000-2001 Oregon Pregnancy Risk Assessment Monitoring System (PRAMS). This
program was developed to assess the experiences and attitudes of new mothers before,
during and immediately after pregnancy. Oregon PRAMS began in 1998 and is
administered by the Office of Family Health, Oregon Public Health Division (PHD). It
was initially modeled after the nationwide PRAMS system supported by the Centers for
Disease Control and Prevention (CDC); however, Oregon PRAMS protocol differed from
the CDC protocol until January, 2002, when Oregon began collecting data under CDC
protocol. Therefore, the data obtained for this analysis were not collected under CDC
protocol. For detailed information on the nationwide PRAMS, please visit
187

http://www.cdc.gov/prams/methodology.htm .

PRAMS Data Collection

Oregon resident women who had a live birth in 2000 or 2001 were selected
monthly from Oregon birth certificate files through stratified systematic sampling. The
survey was sent to 5,367 women out of 81,121 eligible births in Oregon. 3985 women
completed the survey for a combined weighted response rate of 78.8% (72.6%
unweighted). 188

Every month, Oregon’s birth certificate files were used to select a stratified
random sample of women. Each selected woman was sent a series of PRAMS mailings,

starting with a pre-letter introducing PRAMS and informing the mother that she would

soon receive a PRAMS packet and questionnaire. The initial survey packet was sent to
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mothers about three to seven days after the pre-letter. Both English and Spanish versions
were sent to mothers identified as Hispanic according to birth certificate files. Women
had the choice of filling out either the English or the Spanish survey. All women were
given the option of a telephone interview instead of a written survey. If the survey was
not returned, reminders were then mailed out, followed by a second survey packet seven
to fourteen days later. Subsequently, for mothers who still had not responded, computer-
assisted telephone interviews were initiated. The telephone-administered surveys asked
about the same items as the mailed questionnaire; however, questions were slightly
modified to facilitate the interviewing process. Telephone numbers were obtained
through a variety of sources, and were called at various times of day and days of the week
in order to reach each woman. Each telephone number was called no more than 15 times
over two to three weeks, and appointments were arranged to conduct the survey at the
mother’s convenience, if necessary. Telephone surveys were conducted in either English
or Spanish, according to each mother’s preference.

Each mailing included its own set of materials. The first mailing packet included
a cover letter that described PRAMS and its purpose, explained how and why the woman
was chosen, elicited the mother’s cooperation with PRAMS, described how to fill out and
return the questionnaire, explained incentives and rewards, provided informed consent
information and provided a toll-free telephone number for additional information. The
process of obtaining informed consent was passive in that any woman who did not object
to participating in the survey was considered to have given her consent to participate.
Because PRAMS is a public health practice and surveillance program rather than

research, the Oregon Public Health Division deemed the program exempt from
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Institutional Review Board review, and deemed passive consent as acceptable for non-
research activities. The second mailing contained a similar letter that was altered slightly
by adding an additional appeal for a response. The mailings also included a number of
other items, including the questionnaire booklet (containing 20 pages of 84 questions
with a colorful cover and two blank pages for the mother’s comments); a self-addressed
return envelope with postage paid for easy return of the questionnaire; a “Frequently
Asked Questions about PRAMS” fact sheet; a three-year calendar to serve as a memory
aid for the mother to answer the questions; and information about an incentive to
participate (one mother who responded to the written survey was selected to receive a
$200 gift card to a state-wide grocery chain each month). Details about questions asked
in the PRAMS questionnaire that were used in this analysis are included in Appendix A.

Because the series of mailings began at two to four months after delivery, and the
data collection cycle could last up to 95 days, mothers responded to the survey two to
seven months following the birth of the infant. Although some women were sampled
further postpartum than others, all questions asked pertained to behaviors, attitudes, and
practices before, during, and after pregnancy, thus giving a variety of information about
the prenatal, perinatal, and postnatal time periods, from up to 12 months prior to delivery,
to seven months after delivery.
PRAMS Sampling and Weighting Methodology

A stratified systematic sample of 150 to 300 new mothers was selected each
month from all eligible Oregon birth certificate records. Women were sampled within six
groups, including low birthweight (less than 2500 grams) non-Hispanic white, normal

birthweight (equal to or greater than 2500 grams) non-Hispanic white, non-Hispanic
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black, non-Hispanic American Indian/Alaskan Native, non-Hispanic Asian/Pacific
Islander, and Hispanic, as identified on the birth certificate record of each mother’s
newborn. Women from the low birth and racial/ethnic minority strata were over-sampled
to ensure adequate numbers of responses. The total annual sample sizes have ranged
from 1300 to 2500 since PRAMS began in 1998.

Birth certificate data on each mother and infant pair are linked to the mother’s
responses to the PRAMS questionnaire. This provides PRAMS with additional
demographic and medical information that was collected by the state’s vital records
system, Because the stratified random sampling is done from the collection of the entire
state’s birth certificate records, the sample of women in the PRAMS database is
representative of the entire population of all births in Oregon.

Various weighting strategies were applied to the collected PRAMS data,
including sampling weights (applied to the six strata from which respondents were
‘sampled), non-response adjustments, and non-coverage. The non-response weights were
used to account for the tendency of women with certain characteristics to have lower
response frequencies than others. The CDC found that some of the characteristics that
have affected response rates in the past have been marital status, education, parity, age,
and first trimester prenatal care initiation.'®® Because PRAMS data are linked with birth
certificate files, demographic information was available for all women including those
who did not respond, allowing weighting factors to be adjusted for each year’s sample of
women. The responses of women in categories with lower response rates were given a
greater weight than responses of women with higher response weights. For example, an

unmarried responding woman receives a greater weight than a married woman. Thus, the
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non-response weights are equivalent to the total sample size in a particular defined group
divided by the number of respondents. For characteristics for which there were no
significant differences within the stratum between respondents and non-respondents, the
entire stratum was given a weight equal to the sample size in the stratum divided by the
actual number of respondents.'® For the 2000 PRAMS, parity was the only variable for
which a significant difference among Hispanic women was found. Primiparous women
were significantly more likely to respond than multiparous women, so they were given a
lower weight than the multiparous women. Thus each multiparous woman who did
respond represents a greater number of women in the overall population.

Lastly, non-coverage weights were applied. These non-coverage weights are
necessary due to the possibility of some births not being accounted for in the state’s birth
certificate records. The files for each year’s worth of births are compared to the calendar
year birth tape that states provide to the CDC to check for discrepancies and missing
files. The most common reason for omitted records is late processing; generally, these
are evenly scattered throughout the state and throughout the year, but occasionally they
can be clustered by particular hospitals, counties, or times of year. The benefit of
applying the non-coverage weights is to bring the total birth estimates from the sample
data in line with the known totals from the birth tape. Thus, the non-coverage weight is
calculated by dividing the total number of births in the state by the number of births in
the PRAMS sampling frame for the same period of time.

The sampling, non-response, and non-coverage weights are multiplied together to
generate the final weights to be used in analysis. The weight can be interpreted as the

number of women like herself in the state population that each respondent represents.

21



Because the data was collected on a year-by-year basis, the calculated weights for the
year 2000 were different from the calculated weights for 2001. The weights were
recalculated by Oregon PHD staff for the combined 2000/2001 dataset. This was done to
account for variations in the sampling, non-response, and non-coverage weights of the
two separate years.

The final sampling weights for Hispanic women in the 2000/2001 dataset created
three distinct groups: 1) primiparous women surveyed in 2000; 2) multiparous women
surveyed in 2000; and 3) all women surveyed in 2001. There were 242 primiparous
women from 2000, each with a sampling weight of 11.23; this means that each of these
women represented 11.23 childbearing Hispanic women in the Oregon population. An
additional 349 multiparous women from 2000 had a sampling weight of 12.07, thus each
representing 12.07 women in Oregon. Finally, 529 women from 2001 each had a
sampling weight of 12.18, thus each representing 12.18 childbearing women in Oregon.

Because of this complex sampling and weighting design, analyzing PRAMS data
requires special software that takes into account the weighting scheme. One such
software program that does this, and was used in this analysis, is SUDAAN (Survey Data
Analysis).190

Inclusion/Exclusion Criteria

Of the 3895 Oregon resident women who participated in PRAMS in 2000 and
2001, responses from 68 women whose baby was not alive or not living with their mother
at the time of survey were excluded from analysis. Because the main analyses were
conducted on Hispanic women only, all remaining non-Hispanic women (n = 2717)

subsequently were excluded. Ethnicity was determined through identification of a
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mother as Hispanic on her child’s birth certificate. If a selected mother had multiple
births (twins, triplets, etc.), one infant was randomly selected; the mother was requested
to answer all PRAMS questions only about this infant.

Any woman without information on maternal nativity (n = 0) or survey language
(n = 62) was excluded from multivariable analysis, because the main variable of interest,
acculturation, was determined by these two variables. Missing data on survey language
for these 62 women was due a contracted telephone intewieWing company that failed to
record the language in which the interview was conducted.

Finally, all remaining women who had missing data for breastfeeding at ten
weeks were excluded from analysis (n = 37). Therefore the final sample size of women

available for all analysis was 1011.

Data Management

The process of linking birth certificate files with PRAMS responses was
performed by personnel at the Oregon Public Health Division (PHD).

The de-identified data were provided by the Oregon PHD, Office of Family
Health in SPSS (Statistical Package for the Social Sciences) format. All data

191 Institutional

management was conducted using SPSS Version 13.0 (SPSS, Inc.).
review board (IRB) approval was obtained from the Oregon Health and Science
University (OHSU) IRB. Data management techniques included recoding variables
(described below) and keeping detailed records of changes and additions to the database.

These records were kept as SPSS syntax files so procedures and results could easily be

replicated.
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Some problems were encountered throughout the course of the analysis of the
data. Originally, I had obtained a copy of the 2000-2001 PRAMS dataset that included
only the Hispanic women in the study. I began running all analyses on this sub-set of the
larger PRAMS dataset. However, upon further inspection, it was noted that sub-setting a
complex data set with weighted data is not valid with SUDAAN software. When a
complex dataset is sub-setted, entire primary sampling units (PSUs) can be removed; in
this case, the five strata other than Hispanic women were all eliminated from the dataset.
However, SUDAAN needs the entire design, and thus all PSUs, present in order to
estimate variances correctly. The implications of using sub-setting data include
inaccurate variance estimation, and possibly invalid hypothesis testing results.'”? Upon
this finding, I obtained from the Oregon PHD the full de-identified dataset that included
all women in the 2000-2001 PRAMS dataset, and re-ran all of the analyses.

Variable Recoding

Several variables were used in this analysis, including maternal place of birth,
survey language, childbearing intention, family income, maternal age, maternal smoking,
WIC enrollment, marital status, maternal education, parity, low birthweight, type of
delivery, body mass index, first trimester prenatal care initiation, county of residence, and
breastfeeding at ten weeks. The dependent variable of interest (breastfeeding at ten
weeks) was determined from a series of PRAMS questions relating to breastfeeding. Any
woman who had initiated breastfeeding and was still breastfeeding at the time of survey,
or had initiated breastfeeding and responded that she breastfed for at least ten weeks or
longer (if interviewed after ten weeks) was considered to have breastfed for at least ten

weeks. Ten weeks was chosen as the cutoff point because all women were sampled about
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two to four months after delivery; thus the majority of women (approximately 99.7%)
were able to provide information on their breastfeeding practices at ten weeks.'” Due to
the secondary nature of the data, all identifiable information was removed from the
dataset, including the date of the survey. Thus, I was not able to determine exactly how
many women were surveyed prior to ten weeks. Table 3 describes the questions,
responses, initial variable coding, and recoding that were used to determine breastfeeding
at ten weeks. The outcome variable was coded as “0 = no” and “1 = yes” for logistic
regression analysis, and as “1 = yes” and “2 = no” for crosstab procedures.

Table 3. PRAMS questions, responses, and coding used to measure prevalence of
breastfeeding at ten weeks. '

PRAMS question Possible Initial Variable Coding for
Responses Coding Breastfeeding at Ten
Weeks
Q49. “Did you ever -Yes ———» 1 =Yes ——— » Go to question 50 (N/A)

breastfeed or pump breast - No » 2=No »0=No

milk to feed your new
baby after delivery”

Q50. “Are you still -Yes ————p 1=Yes ———————p1=Yes

breastfeeding or feeding -No —®» 2=No —— Go to question 51 (N/A)
pumped milk to your new

baby?”

Q51. “How many weeks - Weeks or —p Continuous numbers 0 =No, if responded <9
or months did you ____ Months reported Y weeks

breastfeed or pump milk 1 =Yes, if responded > 10
to feed your new baby?” - Less than 1 week = 222 = Less than 1 weeks

week — . 0=No

The main independent variable of interest was acculturation; women were
categorized into levels of acculturation based on maternal nativity and language in which
the survey was completed. Maternal nativity was identified from each newborn’s birth |
certificate; this variable identified the country, state, or territory in which the mother was
born. If a woman was born in any country outside the United States, she was considered
foreign-born; if she was born in any state or territory of the U.S. (including Puerto Rico),

she was considered U.S.-born. Language in which the survey was completed was
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recorded by whether the woman returned a Spanish-language survey or an English-
language survey, or if the telephone survey was conducted in English or Spanish.

Thus the two variables were combined to create four categories coded as follows:
1) foreign-born women (born outside the U.S.) who completed the survey in Spanish
(n=686, 67.9%); 2) foreign-born women who completed the survey in English (n=88,
8.7%); 3) U.S.-born women (born in the U.S.) who completed the survey in Spanish
(n=12, 1.2%); and 4) U.S.-born women who completed the sﬁrvey in English (n=225,
22.2%). Because there was a small number of U.S.-born/Spanish women (n=12), this
group was combined with the foreign-born/English group (n = 88) to create a sufficient
sample size for an intermediate group. The final acculturation variable then had three
categories of women: 1) foreign-born/Spanish (n=686, 67.9%); 2) foreign-born/English
& U.S.-born/Spanish (n=100, 9.9%); 3) U.S.-born/English (n=225, 22.2%). Although
maternal nativity and language use are considered proxies for acculturation, they aim to
quantify some level of acculturation among Hispanic women. Those who completed the
survey in Spanish and were foreign-born were considered to have low acculturation for
this study. Those who completed the survey in Spanish and were U.S.-born, or who
completed the survey in English and were foreign-born were considered to have
intermediate acculturation. Lastly, those who completed the survey in English and were
U.S.-born were considered to have high acculturation. The terms “low acculturation”,
“intermediate acculturation™, and “high acculturation” will be used throughout the
remainder of this paper to refer to the three groups of women described above.

Because childbearing intention, family income, maternal age, maternal smoking,

WIC enrollment, marital status, maternal education, parity, low birthweight, type of
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delivery, body mass index, prenatal care initiation and geographical residence have all

been independently associated with breastfeeding behavior in other literature, it is

important to take into account the possible effect that each of these could have on the

relationship between breastfeeding and acculturation. These variables and their coding

structure are found in Table 4.

Table 4. PRAMS questions and birth certificate variables, responses, and coding for
variables used in statistical analysis.

Original Variable Possible Responses Coding for New Variable Source
Childbearing Intention - I wanted to be pregnant sooner 1 = Intended PRAMS
- I wanted to be pregnant then 1 = Intended
- I wanted to be pregnant later 2 = Mistimed
- I didn’t want to be pregnant 3 = Unwanted
then or at any time in the
future
Family Income (annual Continuous values reported 1 =>$20,000 PRAMS
family income at the time of 2 =< $20,000 ’
survey)
Maternal Age at Delivery Continuous values reported 1=<20 Birth
(years) 2=20-29 Certificate
3=>30
Smoking Status - 1 don’t smoke 1=No PRAMS
- cigarettesor _____packs 2=Yes
- Less than 1 cigarette a day 2=Yes
- I don’t know Missing
WIC enrollment - I was not on WIC 1=No PRAMS
- weeks or months 2=Yes
Marital Status - Married/Separated 1 = Married Birth
- Unmarried/Divorced/ 2 = Not married Certificate
Annulled/Widowed
Maternal Education Continuous values reported 1 =>12 years Birth
2 =< 12 years Certificate
Parity Continuous values reported 1 = First-born Birth
2 = Not first-born Certificate
Birthweight <2500 grams 1 = <2500 grams Birth
> 2500 grams 2 =2> 2500 grams Certificate
Type of delivery - Vaginal 1 = Vaginal Birth
- Cesarean 2 = Cesarean Certificate
First Trimester Prenatal are - Continuous values: 1-12 1 = Within first trimester PRAMS
Initiation weeks 2 = After first trimester
- Continuous values: 13-36 2 = After first trimester
weeks
- 1 did not go for prenatal care
Body Mass Index Values calculated from 1 = Under/Normal weight PRAMS
(prepregnancy) responses to questions about (<25.0)
each woman’s height and 2=Overweight
3 = Obese (bmi > 30.0)
Urban/Rural County of All counties in Oregon. 1 =Rural Birth
Residence (See Figure 3) 2 = Urban Certificate
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Age and income were originally available as continuous variables; however, I
chose to recode them into categorical variables. I initially categorized age into groups of
women aged less than or equal to 20, 20-34, and greater than 34 years. However, only 16
women in the third category did not breastfeed at 10 weeks; to keep cell sizes at a reliable
level, I recoded age again into categories of less than 20, 20-29, and greater than or equal
to 30. In PRAMS, cell sizes that are smaller than 30 can yield inaccurate and unreliable
results.'®* Because the distribution of family income was highly skewed (Figure 1), this
variable was categorized into a dichotomous variable with the approximate mean as the
cut point.

Only 27 women had a BMI that was less than 18.5 and therefore considered
underweight. Because this was such a small number, the BMI variable was re-
categorized into 4 groups, including underweight/normal weight (BMI < 25); overweight
(25< BMI < 30); obese (BMI > 30); and missing. Missing responses were coded as a
category for analysis because there was such a large number of missing responses (n =
305). Fifty-seven women did not provide their pre-pregnancy weight, and 295 women
did not report their height in feet and inches. Body mass index could not be calculated
for women who were missing either weight or height data. Because such a large number
of women had missing BMI data, the variable was later removed from multivariable
analysis.

Descriptive Analysis

Frequency distributions and cross-tabulations were used to report unweighted
counts and weighted percents of categories for each independent and dependent variable.

Both SPSS Version 13.0°! and SUDAAN Version 9.0.1'® were used for this analysis.
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Logistic Regression Analysis

Although 1011 women were included sample size, only 943 were included in the
final logistic regression analysis due to 68 women having a missing value for at least one
of the variables that were included in the final regression model. Imputation of missing
values was not used in the analysis to account for those that were dropped from modeling
by SUDAAN.

Univariable Logistic Regression Analysis

Univariable (or simple) logistic regression was performed using SUDAAN to
assess the relationship between each independent variable and breastfeeding at ten weeks.
Odds ratios (ORs), confidence intervals (Cls), and p-values from Wald F statistics were
used to determine whether there was a statistically significant association between each
explanatory variable and breastfeeding.

Multivariable Logistic Regression Analysis

Multivariable models were built by entering all variables from simple logistic
regression and using a backward elimination variable selection procedure as described
below. This was performed after assessing the significance of each explanatory variable
in a simple logistic regression model. Although some variables did not meet statistical
standards to be considered for model-building (p<0.25),'”* I chose to include them
because of their previously mentioned posited associations with breastfeeding in other
literature.

The initial full model contained acculturation, childbearing intention, family
income, age, smoking, WIC enrollment, marital status, education, parity, low birthweight,

type of delivery, first trimester prenatal care initiation, and county of residence.
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Variables were removed one at a time, based on which had the least significant p-value.
Any variable with a p-value of less than 0.10 was left in the model; even though some of
these were not statistically significant, they appeared to provide valuable information for
the model, according to the Hosmer and Lemeshow Goodness-of-Fit test. Wald F-values
and p-values for the Hosmer and Lemeshow Goodness-of-Fit test were used to determine
if the model was a good fit; the smaller the HL. Wald F statistic and the larger the p-value,
the better the fit of the model. |

After determining a preliminary main effects model, interactions between
acculturation and each of the remaining explanatory variables were assessed. An
interaction term was considered important if the p-value for the Wald F-statistic was less
than 0.10. This final logistic regression model, including main effects and interaction |
terms, was then used to determine the nature of the relationship between acculturation

and breastfeeding at ten weeks.
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RESULTS

Sample Characteristics

Data from 1011 Hispanic women who responded to the PRAMS questionnaire in
2000 and 2001 were used in this analysis comprising 25.9% (unweighted) of the total
3895 PRAMS respondents for those years. These 1011 women represent the larger
population of childbearing Hispanic women in Oregon from the years 2000 and 2001
whose child was alive and living with her at the time of survey. The majority of women
in this sample were foreign-born (76.6%); took the PRAMS survey in Spanish (69.1%);
had an intended birth (58.6%); had a family income of less than $20,000 per year at the
time of the survey (62.8%); were between the ages of 20 and 29 (61.9%); did not smoke
at the time of the survey (93.6%); were enrolled in WIC (75.8%); were married (58.8%);
had an educational attainment of less than 12 years (60.3%); had had at least one previous
child (61.2%); had a baby with birthweight greater than 2500 grams (95.0%, which was
similar to the overall prevalence of 95.2% for all non-Hispanic Oregon women); had a
vaginal delivery (79.0%); initiated prenatal care within the first trimester of pregnancy
(56.8%, which was quite a bit lower than the overall prevalence of 75.9% among all non-
Hispanic Oregon women); had a normal body mass index of 18.5 to less than 25 (40.3%);
and resided in an urban county (80.3%) (See Table 9 for all data).

As discussed previously, data from the language in which the survey was
completed was systematically missing for some women (n=62). Two different
companies were used to perform the PRAMS telephone interviews; one of these
companies did not record information on the language in which the interview was

conducted. Unfortunately, data was not available on whether a woman returned a mailed
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survey or completed a telephone interview; thus, comparisons between responses from
the two different interview companies and mail-in surveys could not be made.
Maternal Nativity

Table 5 shows the distribution of the maternal country of birth for all 1120
Hispanic women in the sample.

Table 5. Hispanic women, Oregon PRAMS, 2000 & 2001: Maternal place of birth

Country or State n Weighted Percent
Mexico 722 71.4%
Central America 29 2.9%
South America 15 1.5%

Other foreign country 8 0.8%
Oregon . 105 10.4%
California 79 7.8%
Elsewhere in the U.S." 53 5.2%
Total 1011 100%

" Includes Puerto Rico

The majority of the women in this sample were born in Mexico (71.4%); out of all of the
foreign-born women, 93.3% were born in Mexico. Other foreign places of birth were
Central America, including Costa Rica, El Salvador, Guatemala, Honduras, and Panama;
South America, including Argentina, Bolivia, Chile, Colombia, Ecuador, Peru, and
Venezuela; and other foreign countries, including Cuba, and Japan. Mothers who were
born in the U.S. were born primarily in Oregon (n=105) and California (n=79), with the
remainder in other states and U.S. territories (n=53), including 2 women who were born
in Puerto Rico. Thus, 774 women (76.6%) in this sample were foreign-born, while 237
women (23.4%) were U.S.-born.
Survey Language

Of the women with non-missing data for si]rvey language, 30.9% completed the
survey in English, while 69.1% completed it in Spanish. As stated previously, sixty-two

women did not have information collected on the language in which they completed the
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survey. The missing survey language data was not differentially distributed according to
birth place; 16 U.S.-born women (6.1%) and 46 foreign-born women (5.3%) had missing
data on survey language. Women from nearly all geographic regions had one or more
women with missing survey language data (Mexico = 44 (5.5%); Central America = 1
(3.0%); South America = 1 (5.6%); other foreign countries = 0 (0%); Oregon = 3 (2.7%);
California = 6 (7.1%); other U.S. = 7 (10.9%)). Because the missing data was distributed
across nearly all geographic regions and was not limited to one particular group of
women, it is unlikely that differential bias has been introduced by missing survey
language. Table 6 shows the distribution of survey language among the 1011 women
included in analyses.

Table 6. Hispanic women, Oregon PRAMS, 2000 & 2001: Distribution of survey

language
Survey Language n Weighted Percent
English 313 30.9%
Spanish 698 69.1%
Total 1011 100%
Acculturation

Table 7 shows the distribution of Hispanic women by level of acculturation.
Because there was such a small number of women who were bomn in the U.S. and took
the survey in Spanish (n=12), this group was combined with those who were foreign-born
and took the survey in English. These two middle groups combined served as an
intermediate category of acculturation for univariable and multivariable analysis; the

intermediate acculturation group thus had 100 women (9.9% of the total sample).
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Table 7. Hispanic women, Oregon PRAMS, 2000 & 2001: Distribution of women by
level of acculturation

Level of Acculturation n* Weighted Percent
Low 686 67.9%
(Foreign-born/Spanish)

Intermediate I 88 8.7%
(Foreign-born/English)

Intermediate II 12 1.2%
(U.S.-born/Spanish)

High 225 22.2%
(U.S.-born/English)

Total 1011 100%

Childbearing Intention

Of the 1011 women in the sample, 144 women (14.2%) “wanted to be pregnant
sooner” (intended); 449 (44.5 %) “wanted to be pregnant then” (intended); 318 (31.6%)
“wanted to be pregnant later” (mistimed); and 81 (8.1%) “didn’t want to be pregnant then
or at any time in the future” (unwanted). An additional 16 women (1.6% of the total
sample) did not respond to this question. Although the question refers to whether or not
the woman wanted to be pregnant, it actually assesses childbearing intention since only
women who give birth to a live child are included in the PRAMS survey, rather than
women who become pregnant. Thus 593 (59.7%) of the births were intended; 318
(32.1%) were mistimed; and 81 (8.2%) were unwanted.
Family Income

Figure 1 shows the distribution of yearly family income at the time of survey,
with a mean yearly family income of $19,469 (SD = 17,610). As a dichotomous variable
with the approximate mean as the cut-point, 634 (62.7%) women had a yearly family

income of less than $20,000 per year, while 269 (26.7%) had an income of greater than or
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equal to $20,000 and 108 women (10.6%) did not respond to the question about family

income.
Figure 1. Hispanic women, Oregon PRAMS, 2000 &
2001: Weighted distribution of yearly family income
oo [l
° - Yoarty hr:: Incoms - -
Maternal Age

Mother’s age was approximately normally distributed (Figure 2) with a mean age
of 25 years (SD = 5.5). One hundred seventy-five women were under the age of 20 at the
time of delivery (17.1%); 625 were aged 20-29 (61 .9%); and 211 women were aged 30 or
over (21%).

Figure 2. Hispanic women, Oregon PRAMS, 2000 &
2001: Weighted distribution of maternal age
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Maternal Smoking

Most of the Hispanic women in this study were non-smokers at the time of the
survey (n=947, 93.6%). Forty-eight women (4.8%) did report smoking at the time of the
survey, and 16 (1.6%) did not respond to this question.

WIC Enrollment

Of the 1011 women in the sample, 957 provided information on their enrollment
in WIC during this pregnancy; 765 (75.8%) were enrolled, 192 (18.9%) were not, and 54
(5.3%) did not respond to the question.

Marital Status

Marital status information was recorded on the woman’s birth certificate, thus
reflecting her marital status at the time of the baby’s birth. Women who were married or
separated were considered married (n= 592, 58.8%) for the purposes of this study, and all
other women were considered unmarried (n=419, 41.2%). It is unknown whether the
unmarried women were divorced, widowed, or never married because the marital status
variable in the PRAMS dataset did not specify those categories.

Maternal Education

The majority of women in this sample received less than twelve years of formal
education (n = 608, 60.3%). However, because it is common for Mexican-origin women
to receive fewer than 12 years of education, I wanted to know if having 0-8 years of
education had a different effect on breastfeeding practices than receiving 9-11 years of
education. The distribution of years of maternal education (0-8 years, 9-11 years, and 12

or more years) is shown in Table 8.
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Table 8. Hispanic women, Oregon PRAMS, 2000 & 2001: Distribution of number of
years of maternal education

Level of Education N Weighted Percent
0-8 years 322 32.0%
9-11 years 286 28.3%
12 or more years 386 38.1%
Missing 17 1.6%
Total 1011 100%
Parity

Out of all 1011 women in the sample, 401 (38.8%) women were primiparous (this
was her first child), and 610 (61.2%) were multiparous (had at least one previous child).
Low Birthweight

Only 51 women (5.0%) had low birthweight (LBW) babies, while 960 women
(945.0%) had babies whose birth weight was greater than or equal to 2500 grams.

Type of Delivery

Seven hundred ninety-nine infants (79.0%) were delivered vaginally, while 212
infants (21.0%) were delivered by cesarean section. |
First Trimester Prenatal Care

While 574 women (56.8%) from the sample received prenatal care within the first
trimester, 378 (37.4%) received prenatal care after the first trimester or did not receive
prenatal care (n=3), and 59 women (5.8%) did not respond to the question on if and when
prenatal care was begun.

Body Mass Index

Women who had an underweight or normal body mass index (BMI) numbered the

largest group (n=409, 40.3%). Women who were overweight and obese comprised

18.8% (n=190), and 10.6% (n=107) of the sample, respectively. A large number of
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women did not report information on weight and/or height (n=305, 30.2%); therefore
BMI could not be calculated for these women.
Urban/Rural

More women in this sample lived in an urban county (n=812, 80.3%) than in a
rural county (n=199, 19.7%). Figure 3 shows a map of all urban and rural counties in

Oregon.

Figure 3. Map of Urban and Rural Counties in Oregon” '
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* Adapted from http://www.hometownlocator.com/StateMap.cfm?StateCode=OR

Classification as a rural county required that there be no more than 60 people per square
mile living in the county; all other counties were considered urban.'”® There were 26

rural counties in Oregon, consisting of Baker, Clatsop, Coos, Crook, Curry, Deschutes,



Douglas, Gilliam, Grant, Harney, Hood River, Jefferson, Josephine, Klamath, Lake,
Lincoln, Linn, Malheur, Morrow, Sherman, Tillamook, Umatilla, Union, Wallowa,
Wasco, Wheeler. The ten urban counties included Benton, Clackamas, Columbia,
Jackson, Lane, Marion, Multnomah, Polk, Washington, and Yambhill.

Association of Maternal/Infant Characteristics With Acculturation

Tables 9a and 9b show the distribution of maternal/infant characteristics by level

of acculturation.

Table 9a. Hispanic women, Oregon PRAMS, 2000 & 2001: Maternal and infant
characteristics distributed by level of acculturation

Variable Level of Acculturation All women p-value
Low Intermediate High
Childbearing Intention
Intended! 444 (64.6%) 54 (53.8%) 95(42.1%) 593 (58.6%)  <0.001
Mistimed 175 (25.6 %) 35 (35.1%) 108 (48.1%) 318 (31.5%)
Unwanted? 55 (8.1%) 10 (10.1%) 16 (7.2%) 81 (8.1%)
Missing* 12 (1.7%) 1(1.0%) 6 (2.7%) 19 (1.9%)
Family Income®
<$20000 489 (71.3%) 51(51.0%) 94 (41.8%) 634 (62.8%)  <0.001
>$20000 120 (17.6%) 38 (38.0%) 111 (49.5%) 269 (26.7%)
Missing 77 (11.1%) 11 (11.0%) 20(8.8%) 108 (10.6%)
Maternal Age
<20 93(13.4%) 26 (25.7%) 56 (244%) 175 (17.1%)  <0.001
2029 435 (63.4%) 59 (59.3%) 131 (58.5%) 625 (61.9%)
>30 158 (232%) 15 (15.0%) 38(17.1%) 211 (21.1%)
Smoking Status!
Yes  8(12%) 1 (1.0%) 39 (17.4%) 48 (4.8%) <0.001
No 665 (96.9%) 97 (96.9%) 185 (82.2%) 947 (93.6%)
Missing 13 (1.9%) 2 (2.0%) 1 (0.4%) 16 (1.6%)
WIC Enrollment*
Yes 579 (84.4%) 69 (69.2%) 117 (522%) 765 (75.8%)  <0.001
No 75(10.9%) 24 (24.0%) 93 (41.2%) 192 (18.9%)
Missing 32 (4.7%) 7 (6.8%) 15 (6.7%) 54 (5.3%)
Marital Status
Married 426 (62.3%) 54 (54.3%) 112 (50.0%) 592 (58.8%) 0.002
Not married 260 (37.7%) 46 (45.7%) 113 (50.0%) 419 (41.2%)

" Missing data is included in the table to show a complete picture of each variable; however, the missing
data was not used in crosstabs procedures to calculate p-values for significance.

* Intended includes women who wanted to be pregnant sooner plus women who wanted to be pregnant

then.

% Unwanted includes women who did not want to be pregnant then or at any time in the future.

$ Annual family income at the time of survey.

'Maternal smoking at the time of the survey.
* Enrollment in the Women, Infants, and Children program during pregnancy.
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Table 9b. Hispanic women, Oregon PRAMS, 2000 & 2001: Maternal and infant

characteristics distributed by level of acculturation

Variable Level of Acculturation All women p-value
Low Intermediate High
Maternal Education
0-8 years 306 (44.7%) 10 (10.1%) 6 (2.7%) 322 (32.0%)  <0.001
9-11years 204 (29.7%) 32 (31.9%) 50 (22.3%) 286 (28.3%)
12+ years 161 (23.4%) 658 (58.0%) 167 (742%) 386 (38.1%)
Missing 15 (22%) 0 (0.0%) 2 (0.8%) 17 (1.7%)
Parity
Primiparous 253 (36.0%) 45(44.1%) 103 (44.8%) 401 (38.8%)  0.024
Multiparous 433 (64.0%) 55 (55.9%) 122 (552%) 610 (61.2%)
Low Birth Weight™"
Yes 33 (4.8%) 6 (6.0%) 12 (5.3%) 51 (5.0%) 0.822
No 653 (952%) 94 (94.0%) 213 (94.7%) 960 (95%)
Type of Delivery
Vaginal 552 (80.4%) 74 (73.8%) 173 (77.0%) 799 (79.0%) 0.200
Cesarean 134 (19.6%) 26 (26.2%) 52(23.0%) 212 (21.0%)
Prenatal Care 0021
Initiati .
nit %t,i%?in First Trimester 364 (53.0%) 62 (62.0%) 148 (65.8%) 574 (56.8%)
After First Trimester 271 396%)  34(34.0%)  73(32.5%) 378 (37.4%)
Missmg 3! (74%) 4 (4.0%) 4(1.7%) 59 (5.8%)
Body Mass Index
Underweight/Normal ~ 233 (33.8%) 55 (54.8%) 121 (53.7%) 409 (403%)  <0.001
Overweight 111 (16.2%) 20(20.0%) - 59(26.3%) 190 (18.8%)
Obese  51(7.5%) 15 (15.2%) 41 (182%) 107 (10.6%)
Missing 291 (42.5%) 10(10.0%) @ 4(1.8%) 305 (30.3%)
Urban/Rural'’
Urban 564 (82.2%) 80 (80.0%) 168 (74.6%) 812 (80.3%) 0.038
Rural 122 (17.8%) 20 (20.0%) 57 (254%) 199 (19.7%)

" Missing data is included in the table to show a complete picture of each variable; however, the missing
data was not used in crosstabs procedures to calculate p-values for significance.
** Low birth weight defined as < 2500g at the time of birth.

" Urban or rural county of residence in Oregon.

Eleven of the twelve variables for maternal and infant characteristics were

significantly related to acculturation in crosstabs analysis, including childbearing

intention, family income, maternal age, smoking status, WIC enrollment, marital status,

maternal education, parity, prenatal care initiation, body mass index, and county of

residence. However, low birthweight and type of delivery were not significantly related

to acculturation. It is interesting to note the major differences between levels of

acculturation for some variables. For instance, more than 20% more low acculturation
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women had an intended pregnancy than high acculturation women. Perhaps this is a
result of the loss of cultural traditions and beliefs at work, where women who are less
acculturated are more likely to retain the traditional cultural beliefs that childbearing and
childrearing are one of the most important roles that a woman can take on. Smoking
behaviors also drastically increased as acculturation increased; other research has shown
acculturation to be linked with smoking.'® Enrollment in WIC decreases by more than
30% as acculturation increases. Years of education received, as noted before, is much
lower for low-acculturation women than for intermediate or high-acculturation women.
This is likely due to foreign-born women having received much of her schooling in
Mexico, where it is common for women to receive fewer years of education. Finally,
low-acculturation women had a disproportionately large percentage of the missing data
for body mass. Upon further analysis, I discovered that 286 low-acculturation women
did not provide information on their height, while only 7 intermediate-acculturation
women and 2 high-acculturation women did not respond to this question. Additionally,
49 low-acculturation women did not give their weight, compared to 5 intermediate-
acculturation and 3-high acculturation women. In Mexico, the metric system of
measurement is commonly used; however, the PRAMS survey asks for a woman to
report her weight in pounds and height in feet and inches. Because the majority of the
foreign-born/low-acculturation women in this sample were born in Mexico, and thus
accustomed to using the metric system, many of them may not have been able to provide
their weight in pounds or height in feet and inches; or, perhaps weight and height are not
routinely measured in ways that low-acculturation women access health care. Thus,

analysis of the body mass index variable is differentially biased, in that the low-
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acculturation group had the majority of the missing data. In subsequent years, PRAMS
has asked for a woman’s weight in pounds or kilograms and height in inches or
centimeters.
Breastfeeding Response Frequencies

Of the 1005 Hispanic women who provided valid responses on breastfeeding
questions (e.g. excluding those with missing data), 724 (71.6%) breastfed their baby for
at least ten weeks or longer. Table 10 shows the distribution of PRAMS respondents who
breastfed for varying lengths of time, based on PRAMS questions and calculated
variables from the responses. Women who were still breastfeeding at the time of the
survey were included in the group of women who breastfed for 10 or more weeks
193

because nearly all women (99.7%) were surveyed at 10 or more weeks postpartum.

Table 10. Hispanic women, Oregon PRAMS, 2000 & 2001: Distribution of
responses to PRAMS questions regarding breastfeeding practices

Response n Weighted
Percent
Question 49: Did you ever breastfeed or pump breastmilk to feed your
new baby after delivery?
Yes 939 92.9%
No 66 6.5%
Missing 6 0.6%
Total 1011 100%
Question 50: Are you still breastfeeding or feeding pumped milk to your
baby? ‘
Yes 649 64.2%
No 297 29.3%
Missing 65 6.4%
Total 1011 100%

Calculated variable: Did you breastfeed or pump milk to feed your new
baby for 10 weeks or more?

Yes 724 71.6%
No 287 28.4%
Total 1011 100%
“n = number of unweighted respondents;

“weighted percent
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Table 11 shows the prevalence of breastfeeding distributed by maternal nativity
and survey language. Women who were foreign-born and completed the survey in
Spanish were had the highest prevalence of breastfeeding, while those who were U.S.-
born and completed the survey in English had the lowest.

Tablé 11. Hispanic women, Oregon PRAMS, 2000 & 2001: Prevalence of
breastfeeding at ten weeks by maternal nativity and survey language

Spanish English Total
Foreign-born 533 (77.7%) 55 (62.7%) 588 (76.0%)
U.S.-bom 8 (66.6%) 128 (56.9%) 136 (57.4%)
Total 541 (77.5%) 183 (58.5%) 724 (100%)

Univariable Logistic Regression Analysis

Tables 12a and 12b show the unweighted number of women who were
breastfeeding at ten weeks and had each maternal characteristic of interest, the weighted
percentage of women in each category who breastfed at ten weeks, the crude odds ratio
(OR) and 95% confidence interval (CI) for the association between each characteristic
and breastfeeding at ten weeks, and the p-value for each association. Missing data is
included in the table to show a complete picture of each variable; however, the missing
data were not used in crosstabs procedures to calculate p-values for significance, except
in the case of body mass index because there was such a large number of missing

responses.

43



Table 12a. Hispanic women, Oregon PRAMS, 2000 & 2001: Univariable results of
any breastfeeding at 10 weeks by maternal characteristics

Any Breastfeeding at
10 Weeks (#, weighted Odds Ratios
Characteristic n % responding yes) (95% CI) p-value
Total 1011 724 (71.6%) N/A N/A
Maternal Nativity
Foreign-born 774 588 (76.0%) Referent
US-born 237 136 (57.4%) 042 (032-0.57)  <0.001
Survey Language
Spanish 698 541 (77.5%) Referent
English 313 183 (58.5%) 0.41(0.31-0.54)  <0.001
Acculturation
Low 086 533 (77.7%) Referent
Intermediate 100 63 (63.2%) 0.49 (0.32 - 0.75)
High 225 128 (56.9%) 0.38 (0.28 - 0.51) <0.001
Childbearing Intention
Intendedt 593 440 (74.2%) Referent
Mistimed 318 213 (67.0%) 0.70 (0.53 - 0.94)
Unwanted®? 81 58 (71.6%) 0.87 (0.53 — 1.43)
Missing 19 13 (68.3%) 0.75 (0.29-1.92) 0.055
Family income®
>$20,000 269 196 (73.0%) 1.03 (0.76 — 1.40)
<$20,000 634 459 (72.4%) Referent
Missing 108 69 (64.0%) 0.68 (0.45 - 1.02) 0.839
Maternal Age
<20years 175 100 (57.3%) 0.46(0.33 - 0.64)
20-29 years 625 467 (74.7%) Referent
>30years 211 157 (74.4%) 0.99 (0.70 — 1.39) <0.001
Maternal Smoking'
ves 48 21 (43.7%) 0.29 (0.16 — 0.50)
No 947 691 (73.0%) Referent
Missing 16 12 (74.8%) 1.10 (0.37 — 3.28) <0.001
WIC Enroliment”
Yes 7165 542 (70.9%) Referent
No 192 142 (73.9%) 1.16 (0.83 - 1.64)
Missing 54 40 (74.2%) 1.18 (0.65 -2.16) 0.386

" Unweighted number of respondents.

' Intended includes women who wanted to be pregnant sooner plus women who wanted to be pregnant then.
! Unwanted includes women who did not want to be pregnant then or at any time in the future.

¥ Annual family income at the time of survey.

'Maternal smoking at the time of the survey.

* Enrollment in the Women, Infants, and Children program during pregnancy.
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Table 12b. Hispanic women, Oregon PRAMS, 2000 & 2001: Univariable results of
any breastfeeding at 10 weeks by maternal and infant characteristics

Any Breastfeeding at
10 Weeks (#, weighted  Odds Ratios
Characteristic n % responding yes) (95% CI) p-value
Total 1011 724 (71.6%) N/A N/A
Maternal marital status
Married 592 452 (76.3%) Referent
Not married 419 272 (65.0%) 0.58(0.44-0.75)  <0.001
Maternal Education
0-8years 322 248 (77.0%) 1.53 (1.11 -2.11)
9-11 years 286 199 (69.6%) ' 1.04 (0.76 — 1.43)
> 12 years 486 265 (68.7%) Referent
Missing 17 12 (71.0%) 1.12 (040 -3.10)  0.025
Parity
Multiparous 6 10 438 (71.8%) Referent
Primiparous 401 286 (71.4%) 0.98(0.75-128)  0.876
Low birth weight”™
No 960 690 (71.9%) Referent
Yes 5l 34 (66.4%) 0.77 (0.44—137) 0379
Type of delivery
Vaginal 799 577 (72.3%) Referent
Cesarean 212 147 (69.3%) 0.87 (0.63 - 1.19) 0.382
Prenatal Care Initiation
Within 1% trimester 574 416 (72.5%) Referent
After 1% trimester 378 263 (69.6%) 0.87 (0.66 — 1.14)
Missing 59 45 (76.4%) 1.23 (0.67 —2.24) 0.304
Body Mass Index
Underweight/Normal (bmi<25) 409 286 (69.9%) Referent
Overweight (25<bmi<30) 190 130 (68.6%) 0.94 (0.66 — 1.34)
Obese (bmi>30) 107 68 (63.7%) 0.76 (049 - 1.16)
Missing 305 240 (78.7%) 1.59 (1.14 - 2.22) 0.004
Urban/Rural™
Urban 812 596 (73.4%) Referent
Rural 199 128 (64.5%) 0.66 (0.48-0.90)  0.010

" Unweighted number of respondents.
** Low birth weight defined as < 2500g.

" Urban or rural county of residence in Oregon.

Breastfeeding at ten weeks was significantly associated with maternal nativity,

survey language, acculturation, maternal age, smoking status, marital status, maternal

education, body mass index, and urban/rural county of residence (all p < 0.05). Of these

variables, acculturation had the strongest association with breastfeeding at ten weeks

(Wald Chi-square = 42.32, p < 0.001). Compared to low-acculturation Hispanic women,

high-acculturation Hispanic women were less likely to breastfeed at ten weeks (OR 0.38,
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95% C1 0.28 —0.51). Women of intermediate acculturation were also significantly less
likely to breastfeed at ten weeks (OR 0.49, 95% CI 0.32 — 0.75). The variables for
childbearing intention, family income, WIC enrollment, parity, low birthweight, type of
delivery, and first trimester prenatal care initiation were not independently associated
with breastfeeding at ten weeks in this analysis; however, because they have been found
to be related to breastfeeding practices elsewhere, they were included as potential
predictors in the model building process. |

Multivariable Logistic Regression Model Building

Tables 18 and 19 (Appendix B) show the crude OR and adjusted ORs for each
maternal characteristic with breastfeeding at ten weeks when entered into a full model, as
well as at each step in the backward elimination model-building process. The deviation
of the adjusted ORs from the crude ORs for acculturation ranged from 4% in
multivariable model 7, to 20% in multivariable model 2; additionally, the CIs for
acculturation remain relatively stable, becoming neither significantly narrower nor wider
at each step. The adjusted OR of the final model chosen (multivariable model 10)
deviates from the crude OR by only 8§%.

Throughout the backward elimination model building process, regardless of
which variabies were removed, the odds ratio and confidence intervals for acculturation
remained relatively stable and similar to the crude odds ratio. Acculturation was
significantly associated with any breastfeeding at ten weeks, regardless of which
variables were in the model.

Maternal education was removed first because it had the largest non-significant p-

value (Wald F = 0.30, p = 0.862). Next I removed childbearing intention (Wald F = 0.51,
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p = 0.777), followed by type of delivery (Wald F = 0.01, p = 0.912), and then urban/rural
county of residence (Wald F =0.19, p = 0.663). Additional variables that were removed
included (in order): family income (Wald F = 0.37, p = 0.543), initiation of prenatal care
(Wald F = 0.25, p = 0.62), low birthweight (Wald F = 1.80, p = 0.18), marital status
(Wald F = 2.59, p = 0.108), and finally parity (Wald F =3.01, p=0.083). After
removing all nine of these variables, the Hosmer and Lemeshow goodness-of-fit statistic
showed that the model fit the data relatively well (HL Wald = 0.97, p = 0.461) (refer to
MVM 10 in table 12). However, multivariable model 9 showed a better fit for the data
(HL Wald = 0.49, p = 0.881); this model included the variable for parity. Even though
parity was not statistically significant at the 0.05 level, it was at the 0.10 level, plus it
appeared to be contributing important information to the model due to the better fit of the
model that included parity than the model that did not. Thus, I chose MVM 9 as the
preliminary main effects model. This model included acculturation, maternal age,
smoking status, WIC enrollment, and parity. Of these variables three were independently
associated with any breastfeeding at ten weeks in univariable logistic regression.
However, neither WIC enrollment nor parity were independently associated with any
breastfeeding at ten weeks. Upon commencing the multivariable analysis, both of these
variables became significantly associated with breastfeeding, adjusting for all other
factors. WIC enrollment remained significant throughout the entire model-building
process, but parity did not. Table 13 provides a summary of the model building process.

See Appendix B to examine the results of the entire model building process.
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Table 13. Hispanic women, Oregon PRAMS, 2000 & 2001: Summary of crude
associations with any breastfeeding at ten weeks, full multivariable model, and two
final multivariable models

Variable Crude OR; MVMI® MVM9 MVMI10
95% CI Adjusted OR Adjusted OR Adjusted OR
(95% CI) (95% CI) (95% CI)
-2 Log Likelihood - 857.73 1053.33 1056.13
HL Goodness of Fit -
Walid (p-value) 1.03 (p=0.415) 0.49 (p=0.881) 0.97 (p=0.461)
Acculturation
Low Referent Referent Referent Referent
Intermediate  0.49 (0.32-0.75) 0.40 (0.24-0.68) 0.45(0.29-0.71) 0.45(0.28-0.71)
High 0.38(0.28-0.51) 0.30(0.19-0.41) 0.34(0.23-0.50) 0.34 (0.23-0.50)
Maternal Age
<20years 0.46(0.33-0.64) 0.48(0.31-0.76) 0.41(0.28-0.61) 0.47 (0.33-0.68)
20-29 years Referent Referent Referent Referent
>30years 0.99(0.70-1.39) 0.85(0.56-1.29) 0.85(0.58—-1.23) 0.80(0.55-1.15)
Maternal Smoking
Yes 0.29(0.16-0.50) 0.59(0.30—-1.15) 0.48(0.26-0.90) 0.47 (0.25 - 0.88)
No Referent Referent Referent Referent
WIC Enrollment
Yes Referent Referent Referent Referent
No 1.16(0.83-1.64) 1.83(1.11-3.00) 1.78(1.18-2.69) 1.84(1.21-2.78)
Parity
Multiparous Referent Referent Referent
Primiparous 0.98 (0.75-1.28) 1.62(1.12-2.34) 1.34(0.96 — 1.86)
Marital Status
Married Referent Referent
Not married 0.58 (0.44 -0.75) 0.76 (0.54 — 1.08)
Low Birth Weight
No Referent Referent
Yes 0.77(0.44-137) 0.51(0.25-1.04)
First Trimester
Prenatal Care

Within 1% Trimester
After 1% Trimester
Family Income
> $20,000
< $20,000
Urban/Rural
Urban
Rural
Type of Delivery
Vaginal
Cesarean
Childbearing
Intention
Intended
Mistimed
Unwanted
Maternal Education
0-8 years
9-11 years
> 12 years

Referent
0.87 (0.66 - 1.14)

1.03 (0.76 — 1.40)
Referent

Referent
0.87(0.66-1.14)

Referent
0.87 (0.63-1.19)

Referent
0.70 (0.53 - 0.94)
0.87 (0.53 - 1.43)

1.53 (1.11-2.11)
1.04 (0.76 — 1.43)
Referent

Referent
0.89 (0.64 - 1.24)

1.15(0.78 - 1.70)
Referent

Referent
0.91 (0.62 - 1.34)

Re