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ABSTRACT

Background: Social determinants affect perinatal health and play a role in health
disparities in the United States. Among Latinas, significant heterogeneity in cultures,
behaviors and practices affect health. Little is known about how the psychological
adaptation to acculturation effects the health of Latina women other than Mexicans.

Aims: The purpose of this study is to investigate the effects of acculturation on birth
outcomes, intent to breastfeed, and anxiety in a sample of predominantly Puerto Rican
women.

Methods: Three studies were completed using secondary analysis of a prospective cohort
study conducted in Massachusetts called Proyecto Buena Salud (PBS). Approximately
1600 pregnant women from Puerto Rico and the Dominican Republic participated in
PBS. Acculturation measures included the Psychological Acculturation Scale (PAS),
preferred language and generation. Birth outcomes (preterm birth, low birthweight, and
small for gestational age), were abstracted from medical records; intent to breastfeed was
assessed at delivery; and anxiety (trait and state), were measured three times during
pregnancy.

Results: Women with lower levels of acculturation as measured by the PAS were more
likely to have a preterm birth (aOR 1.62 [0.90, 2.91]), and had babies with significantly
lower birthweights as compared to women with higher levels of acculturation. Higher
acculturation as measured by English language preference (aOR 0.61 [0.42-0.88]) and
second or third generation in the US (aOR 0.70 [0.52-0.95]) was inversely associated
with odds of intending to breastfeed. Women with higher acculturation measured by
English language preference (beta=1.41, SE 0.7, p=0.04) and generation (beta=1.83, SE
0.6, P<.01) had higher trait anxiety scores after adjustment.

Conclusions: Low acculturation was associated with possible increased odds of adverse
birth outcomes, increased odds of intending to breastfeed exclusively and decreased trait
anxiety in pregnancy.



L. INTRODUCTION AND BACKGROUND
A.1  Social determinants and perinatal health

Perinatal health indicators describing maternal and neonatal morbidity and
mortality are often considered to be general markers of the overall health of a society.
Known medical and obstetric risk factors for preterm birth include multiple gestation,
previous preterm birth, infections, hypertension, poor nutrition, short inter-pregnancy
interval and diabetes.' In addition, social determinants of health are also becoming more
widely accepted as influential causes of health disparities.” Experiences of intimate
partner violence,’ substance abuse,* racism™® and increased acculturation’® are some
examples of social and behavioral phenomena that have been shown to be associated with
increased risk of preterm and low birthweight babies. These findings have supported the
shift from the medically-oriented approach to preventing adverse birth outcomes via
prenatal care to improving maternal and fetal health via a social determinants perspective
which includes further understanding of how behavior and environment interact to

influence health.

Neonatal health is often quantified using measures of duration of pregnancy and
infant weight at birth. A full-term pregnancy is one that lasts between 38 and 42 weeks,
based on the last menstrual period. Preterm birth (PTB, birth <37 weeks gestation) is the
leading cause of all infant deaths in the United States, resulting in total costs to society of
$26 billion dollars a year in 2008." Preterm birth carries short and long-term sequelae as
well, such as respiratory distress, infections, neurological and cognitive delays, cerebral
palsy and developmental delays.” Not all infants who are preterm, however, are also low

birthweight. Low birthweight is influenced by rate of intrauterine growth and duration of
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pregnancy, and is defined by the World Health Organization as an infant who weighs less
than 2500g at birth.'® Infants born with LBW have long been hypothesized to be at
higher risk for obesity, diabetes and other non-communicable diseases in adulthood,''
and are 20 times more likely to die than normal weight infants.'* Finally, the indicator of
small for gestational age (SGA) is defined as birthweight less than the 10™ percentile of
gestational age, based on a standard reference population. All low birthweight babies are
preterm, SGA or both, as seen in Figure 1. LBW and SGA infants are at elevated risk of
neonatal and post-neonatal mortality, growth stunting, endocrine dysfunction and non-
communicable diseases in adulthood.">'*

Several health behaviors and outcomes associated with social class, poverty and
culture in the United States also contribute to poor birth outcomes. Tobacco and alcohol
use, poor nutrition and obesity, and physical inactivity are among the largest contributors
to chronic diseases in the United States.'” Smoking has been consistently linked to
adverse birth outcomes (low birthweight and preterm birth),'® small for gestational age,'’
and infertility,'® and fetal exposure to cigarettes has long-term effects on the child as
well, even into adulthood."” Low socioeconomic status and lack of health insurance
greatly increase the risk of smoking in pregnancy.”” Similarly, alcohol and illegal drug
use in pregnancy adversely affect fetal growth and have been shown to have long-term
effects on neurocognitive development in childhood.'

Breastfeeding has been well-documented as an important health behavior that
improves the health of neonates and mothers. Breastfeeding has been shown to have
multiple long-term health benefits for the child, including lower rates of obesity, ear
infections, asthma, diabetes and leukemia than formula-fed babies.?? Breastfed infants are
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also less likely to die of Sudden Infant Death Syndrome.> There is even some research
to support higher intelligence among breastfed infants.** Breastfeeding mothers also
benefit from decreased rates of ovarian cancer” lower risk of diabetes,”® and increased
weight loss postpartum and long-term.”’ Breastfeeding can also promote maternal-infant
bonding in the postpartum period.”® Although breastfeeding is a cost-effective way to
promote maternal and infant health, social policies that do not support breastfeeding, such
as little to no paid maternity leave for women, and negative cultural norms surrounding it,
have resulted in low breastfeeding rates among the poorest, most vulnerable communities

29
of women.

Mental health in pregnancy is another important consideration related to health
equity and birth outcomes. The World Health Organization estimates that by 2020,
mental illness will be the second leading cause of global morbidity,*® and the leading
cause of disease burden for women of reproductive age.”’ Low socioeconomic status,
poverty and violence as social determinants of health also contribute to adverse mental
health outcomes for women.”® Despite often being a time of joy and anticipation,
pregnancy presents a new set of challenges to the expectant mother, including
psychological adaptation to the new role of parenthood.> As many as 12-13% of
childbearing women have “likely” depression,”>~* 8% of women may experience post-
traumatic stress disorder (PTSD),” and stress and anxiety disorders have also been
commonly reported in pregnancy.’® It is estimated that generalized anxiety affects 21.7%
of pregnant women.’’ Stress and anxiety in pregnancy have been associated with adverse
38-40

birth outcomes such as preterm birth, low birthweight and small for gestational age.

A recent systematic review and meta-analysis has contributed further evidence that
4



pregnancy anxiety is associated with both PTB and LBW.*' Depression and anxiety
together have also been linked to preterm birth.*> Long-term effects on children who
were exposed in utero to maternal anxiety have also been predictive of “difficult” infant
temperament,* increased rates of emotional/behavioral problems,** and long-term
cognitive dysfunction related to changes in the orbitofrontal cortex of the brain.*’
Despite knowledge of how these and other social and behavioral factors influence the

development of adverse birth outcomes, they do not fully explain them.***’

A.2  Maternal and child health of Latinos

Racial and ethnic minorities in the United States are consistently at higher risk for
a constellation of poor health indicators. Immigrants are faced with additional and
unique risk factors for illness, largely due to limited access to care and health insurance.*®
The US Census Bureau estimates that the national population will become a “majority
minority” nation by 2043.* The largest of these minority groups is Latinos, and 35.5%
of those living in the US were foreign-born in 2012.°° Latino ethnicity has been
traditionally defined by the US Census Bureau as an identification or origin in Latin
America, which encompasses over 35 different cultures and unique traditions. Women of
Latina ethnicity are the largest and fastest growing ethnic group in the United States.”’
Due to their relative youth and fertility, the growth of the US population can be largely
attributed to women of Latina origin, and future growth can be expected to be attributed
to this ethnic group. The percentage of Latina women of childbearing age is projected to
increase 92% by 2050, compared to 10% of black women.”® This growing and changing

demographic has implications for maternal and child health. As the Latino population



continues to grow and acculturate to US lifestyles, there will likely be an increase in
preterm birth in this population.”

Racial and ethnic disparities in maternal and child health are well-documented.
Although Latina women have lower rates of adverse birth outcomes than African-
Americans, the gap in preterm birth between Latinos and whites is declining at a slower
rate compared to other ethnic groups.”* Latina women have similar or lower rates of
preterm birth, low birthweight and small for gestational age than white women. Within
the category of Latino, however, lies a more complex picture of heterogeneity. In 2012,
the highest rates of preterm birth occurred in Cuban mothers, followed by Puerto Rican,
Central/South American and Mexican descent.* Socioeconomic, historical and
immigration differences also exist between these groups of Latina women.”

Morbidity and mortality rates also differ by country of origin among Latinos.
Infants born to Latina mothers account for more than 20% of all infant deaths, and rates
were highest among women of Puerto Rican descent (7.1 per 1,000 live births).”* The
leading cause of infant mortality among Latinas was birth defects in 2010, followed by
preterm birth/low birthweight, maternal complications and Sudden Infant Death
Syndrome.>* Latina women are also significantly more likely to have an infant with a
neural tube defect than black or white women.* Although Latina women are less likely
than other women to report preconception multivitamin use, additional genetic and
environmental factors may exist that contribute to a higher incidence of neural tube
defects.>

Women of Latina origin also bear a higher prevalence of behavioral and
demographic risk factors which place them at increased risk for adverse outcomes.
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Latina women of childbearing age have higher rates of obesity than white women (27.8%
vs. 22%), diabetes (3.9% vs. 2.7%), and hypertension in pregnancy (4.3% vs. 2.8%),
respectively.”® Latina women are more likely to have a teen pregnancy, be late entrants
to prenatal care, and to be uninsured than white women.”” According to birth certificate
data, more than one third (36.6%) of Latina mothers have less than a high school

education, compared to 8.9% of white mothers.™

A.3  The Hispanic Paradox, acculturation, and the circular migration of
Puerto Ricans

Despite many apparent social disadvantages that Latina women share with other
minority groups, their birth outcomes remain better than other racial/ethnic minorities.
This phenomenon has been described in several terms, including the Latino
epidemiologic paradox, Latino acculturation paradox, and Mexican epidemiologic
paradox, and has been well-documented in the literature for over 20 years.”®®' This
paradox is strongest for birthweight and breastfeeding behaviors, but has not been shown
to apply to mental illnesses,” such as anxiety. Acculturation has been defined as “the
process by which immigrants adopt the attitudes, values, customs, beliefs and behaviors
of a new culture”.®> Foreign-born Latina women, especially those with lower levels of
education, are less likely to have a low birthweight infant,*’ and are less likely non-Latina

64,65

US born white women to have an infant die in the first year of life. Newly emigrated

Latina women have lower risk of preterm birth as well than their US-born Latina
counterparts, despite low socioeconomic status.’® The acculturation paradox
demonstrates that as health behaviors, language acquisition and time in the US increases,

so do rates of negative health behaviors, risk factors and adverse birth outcomes.®”**
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Some have gone farther to find that living in communities with large proportions of
Latinos is even protective for women who are not of that ethnicity.*

The measurement of acculturation itself has been the topic of some debate in the
literature, and theoretical frameworks for its examination have evolved over time. Early
research utilized linear methods of measuring acculturation, with the underlying idea that
length of time in the United States directly and positively correlates with increased
identification with the dominant or majority culture. Marin’s Short Acculturation Scale”
is a 12-item instrument that assesses preferred language (spoken and written), as well as
social and cultural interactions, using a 5- point Likert scale. Barona’s 12-item Short
Acculturation Scale-Youth’' similarly focuses on language use in different situations,
focusing on leisure time, social interaction and also includes language preference of
extended family members. These linear measures focus on behaviors and language as the

7072 and assume that as a person acculturates, they lose

main indicators of acculturation,
their identification with their original culture. Proxies of acculturation have been used in
various studies, including language, generational status, age at immigration, place of birth
and place of education.” The underlying assumption is that as the new immigrant learns
English, they are becoming more adapted to the dominant (white) culture. Supporters of
uni-dimensional measures of acculturation consider it to be a “zero-sum” phenomenon,

375 1n this

and assume that people do not move from one extreme of culture to another.
way, as people gain a new culture, they lose their original culture.
Newer theories and measures have evolved to include more complex measures of

bilingualism and biculturalism, including a wider variety of components that make up

one’s cultural identification.”®”” Marin’s Bi-dimensional Acculturation Scale’® utilizes



24 items; one scale (12 items) assesses maintenance of Latino culture, and the other scale
(12 items) focuses on adherence to Anglo-American culture. Language use, linguistic
proficiency and language preference for electronic media are assessed in each scale, and
scores are given for cultural identification to each culture. A person may identify
strongly as Latino, Anglo-American or bi-cultural.”® Bi-dimensional or multi-
dimensional models, in contrast to uni-dimensional models, focus on biculturalism.”
Within bi-dimensional models, several sub-categories have been proposed, including
assimilation, separation, integration and marginalization.”” Of interest to the present
studies, one bi-dimensional measure, the Psychological Acculturation Scale, instead
focuses on how an individual internalizes and adapts on a psychocultural level to the new
cultural norms and expectations.”” A person’s emotional attachment to culture, measured
through loyalty, solidarity, identification and comprehension may be a more meaningful
measure.”

Still others suggest™ that culture alone as an explanation for the acculturation
paradox is inadequate and that there should be increasing focus on structural inequalities
such as racism and immigration policy; while others propose that there is insufficient
evidence for an acculturation paradox at all.*' Selective migration, denial of social and
historical immigration contexts and inappropriate control groups are cited as fundamental
problems with the Latino paradox.®' Regardless of the myriad arguments about
measurement or whether or not acculturation contributes to health disparities, further
study of racial and ethnic disparities in maternal and child health is paramount and of

high priority for public health and medicine. The science of acculturation research



continues to evolve and a gold-standard for measuring this concept has not yet been
developed.

In summary, the Hispanic Paradox has mainly been proven to exist for Mexicans,
and has not included other Latino subgroups. Puerto Ricans have distinct migration
patterns, culture and history from other Latinos, set apart primarily by the fact that they
have possessed US citizenship since 1917 with the signing of the Jones-Shafroth Act,
which made the island a US territory. As such, Puerto Ricans are technically internal
migrants when moving to the continental US, and their experiences as “immigrants” may
not be the same as other Latinas in the US The hallmarks of this circular migration
pattern among Puerto Ricans include bilingual language skills and dual home bases both
on the island the mainland.*® Some suggest that future research including Latinos should
specify by country of origin, as aggregate data may not be telling the full story for diverse
groups within the category of Latino,” and highlighting the fact that acculturation is a

relevant and important risk factor for all Latinos.

A4  Significance

Much of the literature examining social determinants of health and disparities in
birth outcomes has been limited to white-black comparisons, leaving out the important
and growing demographic of Latina women. Inadequate sample sizes and language
barriers may contribute to Latina women being underrepresented in research.** An
improved understanding of health within Latino subgroups allows for identification of
modifiable risk factors and social pathways that affect maternal and child health, and
targets interventions to one of the most high-risk groups of Latinas, Puerto Ricans. In

10



addition, Puerto Ricans have among the highest rates of preterm birth,”* and mental
illness®, and among the lowest rates of breastfeeding initiation and duration rates*® when

compared to Latinos born in other countries.

B. LITERATURE REVIEW

B.1 Acculturation and birth outcomes

Acculturation has been shown to be related to risky health behaviors and adverse
health outcomes, and studies have suggested that when studying immigrant populations
and risk factors for adverse perinatal outcomes, acculturation should be taken into
consideration.®” The literature on acculturation and adverse perinatal outcomes is not
conclusive, and the majority of research has been focused on Mexican women living in
the United States. The methodology of available studies has varied, as well as the
strength and direction of associations. The research on acculturation and birth outcomes
can be categorized based on stress hormone involvement theories, maternal nativity
studies and the idea that the paradox only holds for birth outcomes due to selective
migration.

Some studies support the prevailing notion of increased acculturation levels being
linked to poorer perinatal outcomes, mainly due to stress. One pathway for this
association may exist via cortisol as a mediator. Higher levels of acculturation have been
associated with earlier gestational age and lower birthweight among Mexican American
women living in the United States, as well as a flatter diurnal cortisol slope in
pregnancy.®® Another study found that family cohesion, cortisol and acculturation

together predicted preterm birth in Mexican women.®
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Others maintain that the difference in acculturation and birth outcomes lies with
maternal nativity only. One study found that foreign born women have best birth
outcomes when compared with US born women.®® The same study found that US-born
Latinas do not experience better birth outcomes than whites, but foreign-born Latinas
experience better birth outcomes for several endpoints compared with US-born Latinas.*®
The protective effect of foreign-born status on low birthweight among Latina women is
strongest among those women with the lowest levels of education and heavily influenced
by Mexicans, as they are the largest group of Latinos in the US.”

Finally, some research has failed to find a relationship between acculturation and
birth outcomes at all. One such study demonstrated little evidence of an acculturation
effect among immigrant Mexican women and instead suggested that selective migration
may be the mechanism at play.”’ Furthermore, an analysis carried out in Canada
concluded that the healthy-migrant effect is outcome-specific to birth outcomes and not
psychological distress, and that this effect may be time-limited and more difficult to
quantify as acculturation increases.”” Another study found that crudely, foreign born
women had better birth outcomes. After adjustment for age, parity, education, insurance
status and pregnancy complications, foreign-born Latina women were more likely to have
a low birthweight baby (OR=1.18, 95% CI 0.83-1.88) when compared to white women,
which contrasts with the paradox hypothesis,” although these results were not
statistically significant. That same study also found limited evidence of acculturation
modifying poor outcomes.® Although the general paradox was supported in another
large population-based study, the foreign-born advantage of protecting against LBW did
not hold for Puerto Ricans.”

12



Women whose country of origin is Puerto Rico or the Dominican Republic are
have lower average incomes and worse health status than the average US born woman.
In fact, the preterm birth rate in Puerto Rico was 16.9% in 2012, which is higher than the
US national average (11.5%) for all women and for that of Latinas alone (11.7%).”
Women living in the Dominican Republic have a preterm birth rate which is not as high
as Latinas in the United States (10.8%).”* In Massachusetts specifically, the percentage
of births that were preterm for Latinas was 11.6%, compared to 10% for non-Latino
whites and 13.7% for non-Latino blacks.>® Access to prenatal care for Latina women
varies by citizenship status. As US citizens, Puerto Ricans qualify for income-based
Medicaid. Just over ninety percent of Latina women in Springfield, MA in 2010 attended
publicly funded prenatal care programs, which provides free care to women who are
pregnant, regardless of citizenship status.”

B.2  Acculturation and breastfeeding

Latina women had the highest rate of breastfeeding initiation in 2000 (77.6%),
followed by whites (71.8%) and blacks (47.4%).”® These rates increased in 2008 to
58.9% among blacks, 75.2% in whites and 80.0% in Latinas who had ever breastfed.”
These national data suggest that rates of breastfeeding in Latina women are similar to or
better than those of white women; however, certain low-income subgroups of Latinas

have worse breastfeeding continuation rates.””*®

When breastfeeding rates by country of
origin are examined, mothers who were born outside the United States were more likely
than US-born mothers to breastfeed either term or preterm infants in all racial and ethnic
groups.” National surveys of breastfeeding, including PRAMS, often lump all Latinas

into one category and do not include country of birth, length of stay in the US or national
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origin. Lack of measurement of acculturation may be important to consider when
looking at breastfeeding initiation rates for Latinas, and country of origin is also
important as rates differ among women from different countries in Latin America.'”
Among Latina women, breastfeeding rates have historically been similar to those in their
home countries.'”’ Culturally sensitive interventions that are informed by research and
target groups with the worst breastfeeding outcomes are needed.”’

In a recent national analysis of breastfeeding among Latina women, Spanish
language was used as a proxy for lower acculturation, and English indicated higher
acculturation. This study found that women with higher levels of acculturation were 12
percent less likely to breastfeed than women with lower acculturation (prevalence ratio =
0.88, 95% CI .86-.90)."" Another study of Latina WIC participants found that lower
acculturation was associated with increased breastfeeding behaviors, although the authors
used proxy measures to measure acculturation and one multi-dimensional assessment of
language.'” Other studies utilizing uni- and bi-dimensional acculturation scales support
this finding and demonstrate better breastfeeding practices among less acculturated
Latina women,'**'?®

Cultural interpretations of breastfeeding must also be considered in conjunction
with traditional risk factors for Latina women. There is evidence of lack of knowledge
regarding breastfeeding recommendations and a belief that any breastfeeding is
sufficient.'® Puerto Rican women may view a fat baby as healthier'”’” and may be more

106

prone to supplement with formula. Traditional risk factors associated with lower

reported breastfeeding intent among Latina women include unmarried status, low

108

educational achievement and no prenatal care.” Intent to breastfeed is defined for
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purposes of the present study as a woman’s verbal indication to a health care provider of
how she plans to feed her infant. Social desirability bias may be present as women may
tell health care providers what they think is the “right answer”, however, women’s
attitudes and decision making about whether or not to breastfeed are often solidified in
early pregnancy, and are predictive of initiation and duration of breastfeeding.'*'"?
A literature review of acculturation and breastfeeding identified only 13
studies, 029102105108 1T-116 £y of which looked at intent to breastfeed' > !0%:113:114
specifically, instead of actual breastfeeding initiation and duration. Only three''!'*!'”
identified women by country of origin beyond “Latina” or “non-Mexican”, and included
Puerto Ricans, often due to dataset limitations in reporting ethnicity. The effect measures
reported by these studies (range of odds ratios (95% CI): 2.2 (1.22-4.43) to 2.5 (0.87,
7.56) in intent studies) consistently support the inverse association of increased
breastfeeding intent and behaviors for less acculturated women. Study designs were
largely cross-sectional (n=6) or cohort (n=5), and sample sizes ranged from 114 in a

104

small randomized controlled trial''' to 33,121 in a national survey.'® Just two studies

used validated instruments to measure acculturation: Chapman and Perez-Escamilla'"’
((Acculturation Rating Scale for Mexican-Americans (ARSMA-II)) and Rassin'"® (based
on the original ARSMA); all other studies used proxy measures of acculturation, most
frequently language or nativity.

In conclusion, there is a growing body of research on acculturation and
breastfeeding, yet only one study utilized a well-established and validated instrument,
and no research was found which utilized a psychological adaptation approach to

. . 1 q. . 111 . .
measuring acculturation. Building on previous research, " there is a need for sufficiently
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powered research to elucidate differences in breastfeeding intention among Latina
subgroups. Puerto Rican women have lower rates of exclusive breastfeeding, compared
with women from Central or South America,'®" and are understudied. Therefore, the
proposed study adds to the current literature in significant ways, including a large sample
size and a novel way of looking at acculturation (PAS) in two understudied Latina
subgroups.

B.3  Acculturation and anxiety in pregnancy

The relationship between acculturation and mental health among immigrants has
yet to be conclusively determined. Early studies hypothesized that immigrants would be
more vulnerable to mental illness due to acculturative stress, language barriers and racial

118

discrimination. "~ More recent epidemiologic studies have challenged this, however,

finding that through maintaining cultural ties and strong identification, the mental health

119-121

status of new immigrants is better than their US born counterparts, and that they

may be less likely to abuse illegal drugs.'*

This may be attributed to living in protective
communities or ethnic enclaves.” As time goes on, however, higher levels of
acculturation have been found to be associated with higher rates of PTSD, substance
abuse, depression and phobias."'

The combination of acculturation and prevalence of mental illness in pregnancy
then presents an interesting and unique set of stressors and risks for demographically at-
risk women such as Latinas. In a nationally representative sample, Puerto Ricans had the
highest overall prevalence of mental illness of all Latino groups (39.0%), and nearly a
third of Latina women (30.2%) had a psychiatric disorder over the course of their

123

lifetime. = Previous studies have found that increases in maternal pregnancy-related
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anxiety are associated with decreased gestational age in samples of primarily Mexican
Latinas,'**'* but there were no studies found on the prevalence of anxiety in Latinas
either as a whole, or by subgroup.

A review of the literature on the relationship between acculturation and anxiety
(either generalized or pregnancy-specific) in pregnancy revealed only six published

125,127-131

studies. The findings from these studies are inconsistent; three studies found no

. e 127-129
association, 7

one found that higher acculturated women had lower pregnancy-related
anxiety,"” and two found that higher acculturation was associated with increased
anxiety.'”>"®! All of these studies looked at Mexicans or Mexican-Americans as the
primary Latina subgroup, five had a prospective study design, and one was cross-
sectional. Total sample sizes in these investigations ranged from 265-1064 pregnant
women, and only one used a contemporary scale to measure acculturation (ARSMA-
I0)."** Others utilized Szapocznik’s Biculturalism Scale (1978),'* Cuellar’s ARSMA

- 131
127139 and generational status'' in

scale (1980),'* or proxies, including maternal nativity
the United States.
In conclusion, there is strong evidence that psychological distress, including stress

132 . . .
What is less obvious is how

and anxiety, in pregnancy affects birth outcomes.
acculturation is related to anxiety in pregnancy, and how this differs among women of
Latina ethnicity. It is plausible that cultural and immigration factors may place different
and unique stressors on a woman in pregnancy and mitigating, where possible, anxiety in
pregnancy for this group merits further investigation. The present study is novel in that it
is studying this issue in Puerto Rican and Dominican women, and has adequate sample

sizes and validated instruments to do so.
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In sum, our knowledge is limited on both the fluid and individual nature of
acculturation and how it may impact the perinatal health of Latinas. What is known,
however, is that Latinas are a group made up of people with varying experiences both in
terms of health and immigration, and the focus of research in this area has been largely
on Mexicans. These studies will be undertaken in an effort to contribute new knowledge

on the subject.

C. RESEARCH QUESTIONS AND HYPOTHESES

Manuscript 1: Is acculturation associated with adverse birth outcomes (i.e. preterm birth,
low birthweight, small for gestational age infant)?
Hypothesis: Lower acculturation will be associated with a lower risk of preterm birth,

low birthweight and small for gestational age.

Manuscript 2: 1s acculturation associated with intent to breastfeed?
Hypothesis: Higher acculturated women will be less likely to intend to breastfeed than

women with lower levels of acculturation.

Manuscript 3: Is acculturation associated with state or trait anxiety in pregnancy? Is
acculturation associated with change in state anxiety over the course of pregnancy?
Hypothesis: Higher acculturation will be associated with increased state and trait anxiety

in pregnancy.
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D. METHODS AND MATERIALS

The following three manuscripts examine how acculturation affects birth
outcomes, intent to breastfeed, and anxiety in pregnancy in a sample of predominantly
Puerto Rican women. These secondary analyses utilize data from Proyecto Buena Salud,
a prospective cohort study carried out between 2006-2001 in Springfield, Massachusetts.
The aim of the original study was to examine the effects of exercise and nutrition on
gestational diabetes in pregnancy, and over 1600 women were enrolled.'” Acculturation
is the exposure of interest in all three manuscripts, and was assessed at study enrollment
in early pregnancy. A validated bi-dimensional instrument was utilized to measure
acculturation (Psychological Acculturation Scale’’); as well as proxies of generation in
the United States and preferred spoken and written language. Birth outcomes were
abstracted from medical records after delivery, as was intent to breastfeed. The State-
trait anxiety Scale'** was used to measure anxiety in early, mid and late pregnancy.
Study approval was received from the Institutional Review Boards of the University of

Massachusetts-Amherst, Baystate Health and Tulane University.

The first manuscript examines the association of acculturation and adverse birth
outcomes. Descriptive statistics and bivariate associations were examined using Chi-
square tests for categorical variables and t-tests for continuous variables. Unadjusted and
multivariable logistic regression was employed to examine birth outcomes as
dichotomous outcomes. Unadjusted and multiple linear regression was also utilized to
examine continuous birthweight and gestational age. Potential confounders were

135

identified via a priori knowledge and Directed Acyclic Graphs (DAGs). *° Based on
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DAG:s, the following covariates were included in multivariable models: age, education
and living with a partner. Factor analysis was employed to assess the reliability of the
instrument in this sample. Sensitivity analyses were also conducted to distinguish low
birthweight babies who were born preterm from those who were growth restricted.'*
Similarly, sensitivity analyses for small for gestational age were conducted to distinguish

preterm from growth restriction effects.

Acculturation and infant feeding intention were studied in the second
manuscript. Women reported either before or immediately after delivery whether they
planned to breastfeed exclusively, breast and formula feed, or formula feed exclusively.
Feeding intent was dichotomized as intent to exclusively breastfeed versus intent to
formula feed or a combination of breast and formula feed. A three-level outcome was
also used to examine feeding as: intent to breastfeed, intent to formula feed, or intent to
combination feed. Directed Acyclic Graphs (DAGs)"*® and 10% change in estimate
procedures were used to identify covariates for inclusion in multivariable models; these
included age, education, living with a partner, parity and history of preterm birth. Chi-
square and t-tests were utilized to examine bivariate associations between acculturation
and infant feeding intent. Logistic regression was used to conduct unadjusted and
multivariable analyses for the dichotomous outcome of intent to breastfeed (yes, no). A
multinomial logistic regression model was also fit to examine the three-level feeding
intent variable (generalized logit) to produce separate odds ratios for predicting intent to
breastfeed and intent to combination feed compared to intent to exclusively formula

feed.
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Finally, the third manuscript investigated the association between acculturation
and anxiety (state and trait) in pregnancy. Anxiety was assessed three times in this study,
using the Spielberger State-Trait Anxiety Inventory (STAI)."** The first anxiety
measurement was taken at the enrollment visit, using the STAI-T, which assesses anxiety
as a baseline personality trait. This scale contains 20 statements about how an individual
responds with anxiety to stressful situations, and measures anxiety proneness. The STAI
state anxiety scale (STAI-S) was then used at two additional interviews in pregnancy- at
18-20 weeks and then at 24-28 weeks. This state anxiety scale measures how a stressful

134 Both scales utilize a 4-

situation, specifically pregnancy, evokes anxiety in a woman.
point Likert-type scale, ranging from 1 (almost never) to 4 (almost always). Scores range
from 20-80, and higher anxiety is represented by higher scores. Relatively few
confounders were identified via Directed Acyclic Graphs'*’; these included age,
education, parity and living with a partner. Basic descriptive statistics (means, standard
deviations and frequencies) were computed for the exposure, outcome and covariates of
interest. Bivariate associations were calculated using t-tests for continuous variables,
Chi-square tests for categorical variables, and ANOVA for associations between
categorical and continuous variables. Unadjusted and multivariable linear regression was
utilized to examine continuous anxiety scores and the difference between state anxiety

measurements. Unadjusted and multivariable logistic regression was also employed to

evaluate change in state anxiety (dichotomous increase or decrease).
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E. MANUSCRIPT 1: Acculturation and adverse birth outcomes in a predominantly
Puerto Rican population

Abstract

Background: Latinas in the United States on average have poorer birth outcomes than
Whites. Considerable heterogeneity exists within Latina subgroups, however, and Puerto
Ricans have some of the highest rates of preterm birth and low birthweight. The goal of
this study was to determine if acculturation was associated with adverse birth outcomes
in a predominantly Puerto Rican population.

Methods: We conducted a secondary analysis of data from Proyecto Buena Salud, a
prospective cohort study of Latina women. Birth outcomes (gestational age and
birthweight) were abstracted from medical records after delivery (n=1362).
Acculturation was measured in early pregnancy; directly via a psychological
acculturation scale, and via proxies of language preference and generation in the United
States.

Results: After adjustment for important risk factors, women with lower levels of
acculturation as measured by the PAS (aOR 1.62 [0.90, 2.91]), Spanish language
preference (aOR 1.34 [0.86, 2.09]), and first generation in the US (aOR 1.43 [0.95, 2.14])
were more likely to have a preterm birth as compared to women with higher levels of
these acculturation measures, although these measures were not statistically significant.
Women with Spanish language preference were more likely to have a low birthweight
baby (aOR 1.56 [0.97, 2.52]) compared to those with English language preference.
Women with lower levels of acculturation had babies with statistically significantly lower
gestational age and birthweights as compared to women with higher levels of
acculturation.

Conclusions: Low acculturation was associated with lower gestational age and
birthweights and a possible increased risk of adverse birth outcomes.

22



Racial and ethnic minorities in the United States are consistently at higher risk for
a constellation of poor health indicators.' Latinos represent the largest minority group in
the country and by 2043, the US will be a “majority minority” nation.” Latina women
have rates of preterm birth, low birthweight and small for gestational age that are similar
to or lower than those of white women.> Within the category of Hispanic (Latino),
however, lies a more complex picture of heterogeneity. Puerto Ricans have higher rates
of preterm birth (13.2%) than Central/South Americans (11.8%) and women of Mexican
descent (11.1%), and have higher rates of low birthweight (9.4%) than Cuban,

Central/South American and Mexican descended women.*

Several factors have been associated with adverse birth outcomes, including
medical and obstetric risk factors,” stress and anxiety,”’ and social determinants of
health.® A less studied social determinant, acculturation, has been defined as “the process
by which immigrants adopt the attitudes, values, customs, beliefs and behaviors of a new

culture”.” Acculturation has been negatively related to risky health behaviors and

10,11
adverse health outcomes.

Therefore, studies have suggested that when studying
immigrant populations and risk factors for adverse perinatal outcomes, acculturation
should be taken into consideration.'* The literature on acculturation and adverse
perinatal outcomes is not conclusive, and the majority of research has focused on
Mexican women living in the United States. As compared to other Hispanics, Puerto

Ricans and Dominicans experience the greatest health disparities, lower levels of

education and income, and exhibit more adverse behaviors such as poor nutrition.*’
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. . . . .. . 13.14
Acculturation has been measured using linear (i.e., uni-dimensional) scales ™

which focus on behaviors and language as the main indicators of acculturation, and
assume that as a person acculturates, they lose their identification with their original
culture. Bi-dimensional measures include a wider variety of components that make up
one’s cultural identification, and allow for biculturalism.”” The Psychological
Acculturation Scale (PAS)'® is a bi-dimensional scale that focuses on psychological
attachment to both cultures, and may be preferable as it incorporates the individual’s

unique psychological response to cultural exposures.

11,12,17-28

A recent literature review revealed a total of 14 prior studies that have

evaluated the association between acculturation and adverse birth outcomes. Only five

prior studies of acculturation and adverse birth outcomes utilized a bi-dimensional

12,17,18,21,23

acculturation measure , and no studies on this topic have used the PAS. The

remainder used language preference or birthplace as a proxy for acculturation. In

11,17,25-28

addition, eight of the fourteen studies were cross-sectional, limiting the ability to

26,27

identify the direction of associations and only two™" were conducted among a

predominantly Puerto Rican population. Findings have been conflicting. While some

. . . . . 24 .. .
studies found that increased acculturation measured via uni-"" or bi-dimensional

21,23

scales”**, English language preference®, or US birthplace®*° led to increased risk of

11,12,17-20,27

adverse birth outcomes, seven studies had null findings, and two studies found

that US birthplace was associated with a decreased risk of adverse birth outcomes.”**

One possible explanation for this finding is that Puerto Rican women are US

citizens and have freedom of movement to and from the mainland; therefore their

24



experience as “immigrants” may differ from other Latinas in the US. The hallmarks of
this circular migration pattern among Puerto Ricans include bilingual language skills and
dual home bases both on the island the mainland.” Thus, the association between
acculturation and adverse birth outcomes may differ among Puerto Ricans relative to

other Hispanic subgroups.

Therefore, the purpose of our study was to investigate if acculturation was
associated with adverse birth outcomes in a sample of pregnant women in a population of

predominantly Puerto Rican women.

Methods

Proyecto Buena Salud (PBS) was a prospective study in Western Massachusetts
conducted from 2006-2011. Details on the PBS study design have been published
elsewhere.”® The study was based in the public obstetrics and gynecology clinic and
midwifery practice at Baystate Medical Center, a large tertiary care facility in Western
Massachusetts which serves a predominantly Puerto Rican Latino population. The
overall goal of PBS was to examine how physical activity and psychosocial stress
influenced the onset of gestational diabetes mellitus in this high risk and understudied
population. Eligibility was restricted to women who had heritage from and who: 1) were
born in Puerto Rico or the Dominican Republic, 2) had a parent born in Puerto Rico or
the Dominican Republic, or 3) had two grandparents born in Puerto Rico or the
Dominican Republic, and who spoke either English or Spanish. Exclusion criteria

included 1) current medications that can affect glucose tolerance, 2) multiple gestation, 3)
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history of chronic renal disease, hypertension, diabetes or heart disease and 4) age <16

years or >40 years.

Bilingual interviewers recruited patients at a prenatal care visit early in pregnancy
(up to 20 weeks gestation), informed them of the aims and procedures of the study, and
obtained written informed consent (in English or Spanish) as approved by the
Institutional Review Boards of the University of Massachusetts-Amherst and Baystate
Health. In order to minimize language barriers, face-to-face interviews were conducted
in the participant’s preferred spoken language, and answers were recorded on language-
corresponding paper surveys. At the time of recruitment, interviewers collected
information on socio-demographic factors, pre-pregnancy BMI, physical activity,
psychosocial stress, cigarette smoking, and acculturation. After delivery, medical records
were abstracted for medical and obstetric history, clinical characteristics of the current
pregnancy, and birth outcomes. Exempt status was received by Tulane University’s

Institutional Review Board for this secondary analysis.

A total of 1583 prenatal care patients were eligible and enrolled in Proyecto
Buena Salud between January 2006 and October 2010. For the current analysis, we
excluded 68 participants who experienced a miscarriage, and 8 with multiple gestations.
Six women were missing information on all exposure variables (PAS, preferred language
and generation in the United States), and 139 participants were missing delivery
information (i.e. didn’t deliver at Baystate Hospital). This resulted in a final sample of

1362 for analyses.

Assessment of Acculturation
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In PBS, acculturation was determined directly using the Psychological
Acculturation Scale,'® as well as via generation and language. These measures were
assessed at the time of enrollment, before 20 weeks of pregnancy. The Psychological
Acculturation Scale (PAS) is a 10-item bi-dimensional instrument that measures
psychological attachment to each culture, allowing for bicultural identification. A Likert
scale from 1 to 5 was used for each item; a score of 3 defines a bicultural orientation,
less than three indicates a low acculturation, and a score of 3 or greater to indicate high
acculturation to the dominant white culture. The mean of the responses on each item
was calculated in PBS to create an overall acculturation score. The PAS has high
internal consistency, with alpha coefficients of 0.90 (Spanish) and 0.83 (English) in
Puerto Rican populations.'® Acculturation was treated as a categorical variable (high =
greater than three, bicultural = three, low = less than three), a dichotomized variable
(high = greater than or equal to three, low = less than 3), and as a continuous measure, as
has been done in previous analyses of this study.® Proxy measures of acculturation
were also considered, including preferred language (dichotomous English/Spanish) and
generation in the United States. Generation in the United States was defined as first
(woman born in Puerto Rico/Dominican Republic), second (at least one parent born in
Puerto Rico/Dominican Republic) or third (at least two grandparents born in Puerto
Rico/Dominican Republic), based on self-report, and was examined as both a three-level
categorical variable and a dichotomous variable (first generation vs. second or third

generation).

Assessment of Birth Outcomes
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After delivery, information on birth outcomes was obtained from medical
records by abstractors who were blinded to information on acculturation and other
exposures. The study obstetrician confirmed all cases of preterm birth and low
birthweight. Birth outcomes were treated as dichotomous variables based on
conventional clinical definitions (birthweight <2500g, preterm <37 weeks of pregnancy,
small for gestational age defined as less than 10th percentile for gestational age based on
an reference standard.’’ Small for gestational age was calculated based on an
established external cohort of Hispanic infants.’> Birthweight and gestational age at

delivery were also examined as continuous variables.
Assessment of covariates

We collected information on known or suspected risk factors for adverse birth
outcomes, including maternal age, education (highest level of education completed),
annual household income, parity (refers to number of births), cigarette smoking during
pregnancy, living with a partner, medical complications (history of placenta previa, pre-
eclampsia, toxemia, or uterine infection) in a prior pregnancy, and history of preterm

birth.”
Statistical Analysis

Bivariate associations between exposure, outcome and covariates were
examined using Chi-square tests for categorical variables and t-tests for continuous
variables. Unadjusted and multivariable logistic regression was employed to examine
birth outcomes as dichotomous outcomes. Unadjusted and multiple linear regression

was also utilized to examine continuous birthweight and gestational age. Potential
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confounders were identified via a priori knowledge and Directed Acyclic Graphs
(DAGs).>* Based on DAGs, the following covariates were included in multivariable
models: age, education and living with a partner. Additional assessment of confounders
using 10% change in estimate methods was also employed, but did not result in
significant changes in results. Factor analysis was also employed to assess the reliability

of the instrument in this sample.

Finally, sensitivity analyses were conducted, as some have suggested, to
distinguish low birthweight babies who were born preterm from those who were growth
restricted.” Similarly, sensitivity analyses for small for gestational age were conducted
to distinguish preterm from growth restriction effects. Specifically, infants that were
born after 37 weeks’ gestation and who weighed less than 1500g were coded as “1” for
“term low birthweight”, while other combinations (preterm, >1500g; preterm, <1500g;
term, >1500g) were coded as “0”. Similarly, infants that were full-term (>37 weeks)
and SGA were coded as “1” for “term SGA”, while other combinations (preterm, not
SGA; preterm, SGA; term, not SGA) were coded as “0”. Validity and internal
consistency were also examined for the PAS in this sample. All analyses were

conducted using SAS 9.3 (Cary, N.C.).
Results

The final sample of 1362 women were mainly low acculturated, with a mean
level of psychological acculturation of 2.4 + 0.6 (range 1-5, and 3 being bicultural).
Approximately 24% of women preferred Spanish, and 47% were first generation in the

US. Preterm birth occurred in 9.9% of women, low birthweight in 8.3% and small-for-
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gestational age in 12.7%. The majority of participants were young (under the age of 24),
pregnant with their first child and just over half had completed high school or more

education (Table 1).

Women who were higher acculturated were more likely to prefer to speak
English (93.8%) than women who were lower acculturated (69.8%) (p<.0001). Among
women born in Puerto Rico/Dominican Republic, women were more likely to be low
acculturated (52.6%) than higher acculturated (28.5%) (p<.0001). As generation in the
US increased (at least one parent born in Puerto Rico/Dominican Republic or
grandparents born in Puerto Rico/Dominican Republic), women were more likely to
report higher psychological acculturation (compared to women who were themselves
born in Puerto Rico/Dominican Republic). None of the other socio-demographic or

behavioral covariates were significantly associated with acculturation (Table 2).

We then examined the relationship between acculturation and birth outcomes
in unadjusted and multivariable analyses (Table 3). After adjustment for important risk
factors, women with lower levels of psychological acculturation were more likely to
have a preterm birth (aOR 1.62 [0.90, 2.91]) than high acculturated women, although
this was not statistically significant. Similarly, there was also the suggestion that
women who preferred to speak Spanish were more likely to have a preterm birth (aOR
1.34 [0.86, 2.09]) as compared to those who preferred to speak English. Finally, women
who were first generation in the US were more likely to have a preterm birth (aOR 1.43
[0.95, 2.14]) compared to those who were second generation or later, but again this was

not statistically significant.
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In terms of the association between acculturation and low birthweight, women
who preferred to speak Spanish were more likely to have a low birthweight baby (aOR
1.56 [0.97, 2.52]) as compared to women who preferred English, but this was not
statistically significant (Table 3). There were no statistically significant associations
between psychological acculturation or generation in the US and low birthweight.
Finally, there were no statistically significant associations between the acculturation

measures and small-for-gestational-age (Table 3).

We then evaluated the association between the acculturation measures and the
continuous outcomes of gestational age and birthweight (Table 4). After adjustment for
age, education and living with a partner, every unit increase in PAS score was associated
with an increase in gestational age of 0.22 weeks (SE=0.1, p=0.04). Women who
preferred to speak Spanish had significantly lower gestational age babies (adjusted beta=
-0.39, SE= 0.2, p=0.02) than women who preferred English. Women who were first
generation in the US had significantly lower gestational age babies (adjusted beta= -

0.33, SE=0.1, p=0.02) as compared to women who were later generation.

In terms of the association between acculturation measures and birthweight,
women who reported ‘bicultural’ levels of psychological acculturation had babies 201.7
grams (SE=77.8, p=0.01) less than women with high psychological acculturation (Table
4). Finally, in adjusted analyses, women who were first generation in the US had babies
who weighed 76.11g less (SE=35.2, p=0.03) than women who were second generation
or later. Factor analysis revealed that the first two questions on the PAS [“With which

culture do you 1) share the most beliefs or values, and 2) have the most in common
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with”’] represented the majority of the variance for the instrument. Cronbach’s alpha
was 0.87 overall for this sample, demonstrating good internal consistency of the PAS.
The reliability of the Spanish PAS was 0.84, and English was 0.85. Finally, the
sensitivity analyses conducted to distinguish low birthweight babies who were born
preterm from those who were growth restricted showed no significant differences in

findings.
Comments

In this prospective study of predominantly Puerto Rican women, we found that
after adjustment for important risk factors, women with lower levels of acculturation as
measured by the psychological acculturation, Spanish language preference, and first
generation in the US were approximately 30-60% more likely to have a preterm birth as
compared to women with higher levels of these acculturation measures, although these
measures were not statistically significant. Women with Spanish language preference
were 60% more likely to have a low birthweight baby compared to those with English
language preference, but again this was not statistically significant. Findings for
continuous birth outcomes were stronger, with women with lower levels of acculturation
having babies with statistically significantly lower gestational age and birthweights as

compared to women with higher levels of acculturation.

These findings are inconsistent with some'*'">** but not all'*>*"** prior studies
on acculturation and Latina women. No previous studies, however, have used the PAS,
and few focused on Puerto Ricans. Our findings that low levels of acculturation as

measured by the PAS may be associated with increased risk of adverse birth outcomes
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were in contrast to one of the two®?’

prior studies which were conducted among a
predominantly Puerto Rican population, although neither used the PAS. Specifically,
Engel et al. utilized data from a national sample of 127,818 Puerto Rican women in 1995
with linked infant birth and death records and compared nativity and birth outcomes.*
Puerto Rican born women had lower odds of low birthweight (OR=0.94 [0.89, 0.97]) and
SGA (OR=0.93 [0.89, 0.97]) than US born women. However, consistent with our
findings, the Puerto Rican Maternal and Infant Study failed to find a statistically
significant association between nativity and generation and risk of low birthweight

among 1146 Puerto Rican mothers who were interviewed in person about their pregnancy

in 1999.%7

In the current study, we found that women born in Puerto Rico/Dominican
Republic had a higher odds of low birthweight (aOR=1.16 [0.75, 1.78]) as compared to
women born in the US. Similarly, in a sample of Latinas (n=258,680) (28.5% Puerto
Rican) obtained from New York vital records, island-born Puerto Rican women in that
study had a higher risk of preterm birth than women who were US born.> Similarly,
another analysis among 4443 participants (6% Puerto Rican) in New York City PRAMS
data® found that island-born Puerto Ricans had higher odds of low birthweight
(OR=1.72[0.73, 4.06]) than US born whites, as did mainland born Puerto Ricans
(OR=1.17 [0.6, 2.09]), although these results were not statistically significant. Finally, a
national sample of Latinas (6.7% Puerto Ricans) reported increased odds of low
birthweight for island-born women compared to US born Puerto Ricans (OR 1.08 [1.00,

1.16]), although this was not statistically significant.''
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Although language as a proxy for acculturation was collected in several

: 12,18,21-24
studies,

only one study reported results for adverse birth outcomes by language.
In that study of Mexican women, high English proficiency was associated with increased
prevalence of preterm birth (10.1%, p<.05).* In contrast, in our study, we found that

women with Spanish language preference were more likely to have a low birthweight

baby (aOR 1.56 [0.97, 2.52]) compared to those with English language preference.

Our findings may be reflective of a woman’s level of acculturation and adherence
to behaviors and beliefs that are not optimal for maternal and child health. There may
also be less selective migration for Puerto Ricans which contribute to the poorer
outcomes for newer arrivals. The circular migration patterns unique to Puerto Ricans
may also contribute to the lack of strong ties in the US, and although we attempted to
control for social support by controlling for living with a partner, this may be an

incomplete measure.

There are several strengths and limitations to this study. To our knowledge, this
was the first study to use the PAS to investigate whether acculturation was associated
with adverse birth outcomes in a predominantly Puerto Rican population. There was
evidence of good reliability of the PAS in this sample. Other strengths included the
prospective nature of the study, considerable sample size and high participation rates. It
is possible that there was residual confounding because there was no information on
length of time spent in the United States or migration patterns before and during

pregnancy.
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In summary, in this prospective cohort of predominantly Puerto Rican women we
found that low acculturation was associated with lower gestational age and birthweight
and a possible increased risk of adverse birth outcomes. Future research should consider
prospective designs and inclusion of acculturation, nativity and ethnicity when studying

disparities in birth outcomes among Latinas.

Acknowledgements

This project was supported by the Training Grant in Reproductive Epidemiology
from the Eunice Kennedy Shriver National Institute of Child Health and Human
Development at the National Institutes of Health (T32 HD057780), and the Maternal and
Child Health Epidemiology Doctoral Training Program, HRSA/MCHB (T03MC07649).
The original study was supported by a National Institutes of Health grant (NIDDK

R01064902).

35



References
1. Smedley BD, Stith AY, Nelson AR, eds. Unequal treatment: Confronting racial and
ethnic disparities in health care (with CD) Brian D. Smedley, Adrienne Y. Stith, and Alan
R. Nelson, Editors, committee on understanding and eliminating racial and ethnic
disparities in health care. 1st ed. Washington, D.C.: National Academy of Sciences;

2003. http://www.nap.edu/download.php?record id=12875.

2. United States Census Bureau. US Census Bureau projections show a slower growing,
older, more diverse nation a half century from now.

https://www.Census.gov/newsroom/releases/archives/population/cb12-243 .html.

Published December 12, 2012. Updated 2014. Accessed September 3, 2014.

3. Martin JA, Hamilton BE, Osterman MJ. Births in the United States, 2013. NCHS Data

Brief. 2014 ; (175) (175):1-8.

4. Martin JA, Hamilton BE, Sutton PD, et al. Births: Final data for 2010. National vital
statistics reports from the Centers for Disease Control and Prevention, National Center

for Health Statistics, National Vital Statistics System. 2012; 61(1).

5. March of Dimes. Preterm labor and birth. Preterm labor and birth Web site.

http://www.marchofDimes.org/pregnancy/preterm-labor-and-birth.aspx. Published June

2013. Updated 2013. Accessed September 1, 2014.

36



6. Dunkel Schetter C. Psychological science on pregnancy: Stress processes,
biopsychosocial models, and emerging research issues. Annual Review of Psychology

2011; 62:531-558.

7. McDonald SW, Kingston D, Bayrampour H, Dolan SM, Tough SC. Cumulative
psychosocial stress, coping resources, and preterm birth. Archives of Womens Mental

Health 2014:17(6):559-568.

8. Giurgescu C, McFarlin BL, Lomax J, Craddock C, Albrecht A. Racial discrimination
and the black-white gap in adverse birth outcomes: A review. Journal of Midwifery and

Womens Health. 2011; 56(4):362-370.

9. Abraido-Lanza A, White K, Vasques E. Immigrant populations and health. In:
Encyclopedia of health and behavior. Editor: Anderson N: Newbury Park, CA: Sage,

2004:533-537.

10. Banna JC, Kaiser LL, Drake C, Townsend MS. Acculturation, physical activity and
television viewing in Hispanic women: Findings from the 2005 California women's

health survey. Public Health Nutrition 2012; 15(2):198-207.

11. Acevedo-Garcia D, Soobader MJ, Berkman LF. Low birthweight among US
Hispanic/Latino subgroups: The effect of maternal foreign-born status and education.

Social Science and Medicine 2007; 65(12):2503-2516.

37



12. Bethel JW, Walsh J, Schenker MB. Preterm, low-birth-weight deliveries, and
farmwork among Latinas in California. Journal of Occupational and Environmental

Medicine 2011; 53(12):1466-1471.

13. Marin G, Sabogal F, Marin BV, Otero-Sabogal R, Perez-Stable EJ. Development of a
short acculturation scale for Hispanics. Hispanic Journal of Behavioral Sciences 1987,

9(2):183-205.

14. Barona A, Miller JA. Short acculturation scale for Hispanic youth (SASH-Y): A

preliminary report. Hispanic Journal of Behavioral Sciences. 1994; 16(2):155-162.

15. Marin G, Gamba RJ. A new measurement of acculturation for Hispanics: The
bidimensional acculturation scale for Hispanics (BAS). Hispanic Journal of Behavioral

Sciences. 1996; 18(3):297-316.

16. Tropp LR, Erkut S, Coll CG, Alarcon O, Vazquez Garcia HA. Psychological
acculturation: Development of a new measure for Puerto Ricans on the US mainland.

Educational and Psychological Measurement 1999; 59(2):351-367.

17. Jones ME, Kubelka S, Bond ML. Acculturation status, birth outcomes, and family
planning compliance among Hispanic teens. Journal of School Nursing 2001; 17(2):83-

&9.

18. Coonrod DV, Bay RC, Balcazar H. Ethnicity, acculturation and obstetric outcomes.
Different risk factor profiles in low- and high-acculturation Hispanics and in white non-

Hispanics. Journal of Reproductive Medicine 2004; 49(1):17-22.

38



19. Rosenberg TJ, Raggio TP, Chiasson MA. A further examination of the

"epidemiologic paradox": Birth outcomes among Latinas. Journal of the National

Medical Association 2005; 97(4):550-556.

20. Leslie JC, Diehl SJ, Galvin SL. A comparison of birth outcomes among US-born and
non-US-born Hispanic women in North Carolina. Maternal and Child Health Journal

2006; 10(1):33-38.

21. Campos B, Dunkel Schetter C, Walsh JA, Schenker M. Sharpening the focus on
acculturative change: ARSMA-II, stress, pregnancy anxiety and infant birthweight in
recently immigrated Latinas. Hispanic Journal of Behavioral Sciences. 2007; 29:209-

224.

22. Ruiz RJ, Stowe RP, Brown A, Wommack J. Acculturation and biobehavioral profiles
in pregnant women of Hispanic origin: Generational differences. Advances in Nursing

Science 2012; 35(3):E1-E10.

23. Ruiz RJ, Marti CN, Pickler R, Murphey C, Wommack J, Brown CE. Acculturation,
depressive symptoms, estriol, progesterone, and preterm birth in Hispanic women.

Archives of Womens Mental Health 2012; 15(1):57-67.

24. D'Anna-Hernandez KL, Hoffman MC, Zerbe GO, Coussons-Read M, Ross RG,
Laudenslager ML. Acculturation, maternal cortisol, and birth outcomes in women of

Mexican descent. Psychosomatic Medicine 2012; 74(3):296-304.

39



25. Kaufman JS, MacLehose RF, Torrone EA, Savitz DA. A flexible Bayesian
hierarchical model of preterm birth risk among US Hispanic subgroups in relation to
maternal nativity and education. BMC Medical Research Methodology 2011; 11:51-2288-

11-51.

26. Engel T, Alexander GR, Leland NL. Pregnancy outcomes of US-born Puerto Ricans:
The role of maternal nativity status. American Journal of Preventive Medicine 1995;

11(1):34-39.

27. Landale NS, Oropesa RS, Llanes D, Gorman BK. Does Americanization have
adverse effects on health?: Stress, health habits and infant outcomes among Puerto

Ricans. Social Forces. 1999, 78(2):613-641.

28. Almeida J, Mulready-Ward C, Bettegowda VR, Ahluwalia IB. Racial/ethnic and
nativity differences in birth outcomes among mothers in New York City: The role of

social ties and social support. Maternal and Child Health Journal 2014; 18(1):90-100.

29. Duany J. Mobile livelihoods: The sociocultural practices of circular migrants between

Puerto Rico and the United States. International Migration Review. 2002; 36(2):355-388.

30. Chasan-Taber L, Fortner RT, Gollenberg A, Buonnaccorsi J, Dole N, Markenson G.
A prospective cohort study of modifiable risk factors for gestational diabetes among
Hispanic women: Design and baseline characteristics. Journal of Womens Health 2010;

19(1):117-124.

40



31. World Health Organization. International statistical classification of diseases and

related health problems. 10th revision ed. Geneva: World Health Organization; 1992.

32. Alexander GR, Kogan MD, Himes JH. 1994-1996 US singleton birth weight
percentiles for gestational age by race, Hispanic origin, and gender. Maternal and Child

Health Journal 1999; 3(4):225-231.

33. Kramer MS, Seguin L, Lydon J, Goulet L. Socio-economic disparities in pregnancy
outcome: Why do the poor fare so poorly? Paediatric and Perinatal Epidemiology 2000;

14(3):194-210.

34. Textor J, Hardt J, Knuppel S. Dagitty: A graphical tool for analyzing causal diagrams.

Epidemiology 2011; 22(5):745.

35. Hyman I, Dussault G. The effect of acculturation on low birthweight in immigrant

women. Canadian Journal of Public Health 1996; 87(3):158-162.

41



Table 1. Baseline characteristics of study population, Proyecto

Buena Salud, 2006-2011, N=1362

Primary exposures

Psychological Acculturation Scale (PAS)
Low <3
High >3

Low (<3)
Bicultural (3)
High (>3)

Continuous PAS Score (mean, SD)

Language preference for
speaking/reading
Spanish
English
Generation (dichotomized)
First generation (Born in PR/DR)
Second generation (Parent or
grandparents born in PR/DR)

Generation in the United States
First generation (Born in PR/DR)
Second generation (At least one parent
born in PR/DR)

Third generation (Grandparents born in
PR/DR)

Primary outcome variables
Preterm birth
No
Yes
Gestational age at delivery (mean, SD)
Low birthweight
No
Yes
Birthweight (mean, SD)
Small for gestational age

Total sample
n %
917 794
238  20.6
917 794
91 7.9
147 12.7
2.4 0.6
314 244
972 75.6
622  47.1
698 52.9
622  47.1
622  47.1
76 5.8
1227 90.2
134 9.9
39 2.6
1233 91.7
111 8.3
3198.5 602.2

42

missing

207

207

207

76

42

42

18

18



No 1174 873 18
Yes 170 12.7
Primary covariates

Age
16-19 426 31.3 0
20-24 533 39.1
25-29 240 17.6
>30 163 12.0
Education

<High School 596  48.6 136
High School graduate 398 32.5
Some college/graduate 232 18.9

Annual household income
<$15,000 365 58.4 737
>$15,000-$30,000 184 29.4
>$30,000 76 12.2

Live with partner/spouse
No 591 488 151
Yes 620 51.2

Any smoking in pregnancy
No 1046 84.2 119
Yes 197 15.9

Parity
Nulliparous 565 41.6 3
1 406 299
>2 388  28.6
Pregnancy complications *
None 1284 95.6 19
Yes 59 4.4
History of preterm birth
No 1198 89.6 25
Yes 139 10.4

*History of previa, pre-eclampsia, toxemia, or uterine infection in a
prior pregnancy.

Numbers may not sum to 100 due to rounding

PR= Puerto Rico, DR= Dominican Republic
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Table 2. Bivariate associations by level of acculturation, Proyecto Buena Salud, 2006-2011

Psychological Acculturation Scale

Low ( 1to <3) High (23)
(n=917) (n=238)
n % n % P-value
Language preference for speaking/reading
Spanish 263 30.2 14 6.3 <.0001
English 609 69.8 210 93.8

Generation in the United States
First generation (Born in PR/DR) 464 52.6 66 28.5 <.0001
Second generation (Parent or grandparents

. 418 47.4 166 71.6
bornin PR/DR)

Generation in the United States
First generation (Born in PR/DR) 464 52.6 66 28.5 <.0001
Second generation (At least one parent

) 381 43.2 143 61.6
bornin PR/DR)
Third generation (Grandparents born in 37 42 23 9.9
PR/DR)
Age
16-19 296 323 66 27.7 0.49
20-24 357 38.9 99 41.6
25-29 165 18 42 17.7
>30 99 10.8 31 13
Education
< High School 446 48.6 108 45.6 0.63
High School graduate 299 32.6 79 333
Some college/graduate 172 18.8 50 21.1
Annual household income
<$15,000 272 59.7 82 56.9 0.59
>$15,000-$30,000 132 29 41 28.5
>$30,000 52 11.4 21 14.6
Living with partner
No 476 52.4 110 47 0.14
Yes 433 47.6 124 53
Any smoking during pregnancy
No 759 85.3 187 82 0.22
Yes 131 14.7 41 18
Parity
Nulliparous 388 42.4 94 39.8 0.28
1 288 31.4 68 28.8
>2 240 26.2 74 31.4
Numbers may not sum to 100 due to rounding
P-values generated from Chi-Square tests a4

PR=Puerto Rico, DR=Dominican Republic



Table 3. Odds ratios and 95% confidence intervals for the effects of acculturation variables on adverse birth outcomes, Proyecto Buena Salud, 2006-2011.

Preterm Birth

Low Birth Weight

Small for Gestational Age

Unadjusted Adjusted Unadjusted Adjusted Unadjusted Adjusted
n % OR 95%ClI OR 95%ClI n % OR 95%ClI OR 95%Cl n % OR 95%Cl OR 95%Cl
Psychological Acculturation Scale (PAS)
PAS - 2 level
low (<3) 8 86.0 1.66 [0.93,2.97] 1.62 [0.90,2.91] 68 829 1.29 [0.71,2.33] 1.38 [0.74,2.54] 111 78.7 1.0 [0.62,1.47] 1.0 [0.62,1.50]
High (23) 14 14.0 Reference Reference 14 17.1 Reference Reference 30 21.3 Reference Reference
PAS - 3level
low(<3) 8 86.0 1.17 [0.62,2.19] 1.13 [0.60,2.13] 68 829 0.91 [0.48,1.72] 0.96 [0.49,1.88] 111 78.7 0.75 [0.46,1.21] 0.73 [0.44,1.21]
Bicultural (3) 2 2.0 0.25 [0.06,1.16] 0.25 [0.05,1.14] 2 2.4 025 [0.01,1.16] 0.27 [0.06,1.23] 7 5.0 045 [0.19,1.10] 0.42 [0.17,1.05]
High (>3) 12 12.0 Reference Reference 12 14.6 Reference Reference 23 16.3 Reference Reference
Continuous PAS Score (mean, SD) 23 06 0.75 [0.54,1.02] 0.77 [0.56,1.05] 2.3 0.7 0.78 [0.551.10] 0.78 [0.55,1.10] 2.4 0.7 1.08 [0.82,1.42] 1.07 [0.81,1.41]
Language preferred for
speaking/reading
Spanish 37 28.7 1.28 [0.86,1.92] 1.34 [0.86,2.09] 33 31.7 147 [0.952.27] 1.56 [0.97,2.52] 42 26.1 1.09 [0.75,1.59] 1.23 [0.82,1.84]
English 92 71.3 Reference Reference 71 68.3 Reference Reference 119 73.7 Reference Reference
Generation in the United States
First generation (Bornin PR/DR) 68 52.3 1.26 [0.88,1.81] 1.43 [0.95,2.14] 54 49.5 1.12 [0.76,1.66] 1.16 [0.751.78] 73 44.0 0.87 [0.63,1.21] 0.90 [0.63,1.28]
Second or third generation (Parent
or grandparents born in PR/DR)
62 47.7 Reference Reference 55 50.5 Reference Reference 93 56.0 Reference Reference
Generation in the United States
First generation (Bornin PR/DR) 68 52.3 1.75 [0.68,4.48] 1.58 [0.61,4.12] 54 49.5 232 [0.71,7.61] 210 [0.63,7.03] 73 44.0 1.13 [0.52,2.45] 1.06 [0.48,2.33]
Second generation (At least one
parentborninPR/DR) 57 439 1.43 [0.56,3.69] 1.12 [0.43,2.94] 52 47.7 221 [0.67,7.25] 1.93 [0.58,6.41] 85 51.2 1.34 [0.62,2.88] 1.20 [0.55,2.63]
Third generation (Grandparents
bornin PR/DR) 5 3.9 Reference Reference 3 2.8 Reference Reference 8 4.8 Reference Reference

*Adjusted model included age, education and living with a partner
PR=Puerto Rico, DR= Dominican Republic
OR=0dds ratios; Cl= Confidence Intervals



Table 4. Beta coefficients, standard errors and p values for effects of acculturation variables on gestational age and birthweight, Proyecto Buena Salud, 2006-
2011.

Gestational Age (weeks) Birthweight (grams)
(n=1361) (n=1344)
Unadjusted Adjusted Unadjusted Adjusted
8 SE p-value 8 SE p-value 8 SE p-value 8 SE p-value
Psychological Acculturation Scale (PAS)
PAS - 2 level
Low (<3) -0.27 0.2 0.11 -0.26 0.2 0.12 -43.74 42.2 0.30 -38.59 42.5 0.36
High (>3) Reference Reference Reference Reference
PAS - 3 level
Low (<3) -0.14 0.2 0.49 -0.12 0.2 0.56 26.27 51.4 0.61 38.99 51.9 0.45
Bicultural (3) 0.33 0.3 0.28 0.37 0.3 0.24 183.59 77.2 0.02 201.67 77.8 0.01
High (>3) Reference Reference Reference Reference
Continuous PAS Score (mean, SD) 0.23 0.1 0.03 0.22 0.1 0.04 22.56 26.4 0.39 18.30 26.7 0.49
Language preferred for
speaking/reading
Spanish  -0.39 0.2 0.02 -0.39 0.2 0.02 -51.00 38.9 0.19 -67.43 414 0.10
English Reference Reference Reference Reference
Generation in the United States
First generation (Bornin PR/DR)  -0.33 0.1 0.02 -0.33 0.1 0.02 -60.33 334 0.07 -76.11 35.2 0.03
Second or third generation (Parent or
grandparents born in PR/DR)
Reference Reference Reference Reference
Generation in the United States
First generation (Bornin PR/DR)  -0.68 0.3 0.03 -0.53 0.3 0.09 -144.55 73.6 0.049 -158.43 76.6 0.04
Second generation (At least one
parent bornin PR/DR) -0.39 0.3 0.21 -0.23 0.3 0.46 -94.45 73.6 0.20 -92.04 76.0 0.23
Third generation (Grandparents born
in PR/DR) Reference Reference Reference Reference
*Adjusted model included age, education and living with a partner 46

PR=Puerto Rico, DR=Dominican Republic
6= Beta coefficient; SE= Standard Error



F. MANUSCRIPT 2: Acculturation and intention to breastfeed among a population of
predominantly Puerto Rican women

Abstract

Background: Latina women have the highest breastfeeding initiation rates of any
ethnic/racial group in the United States, yet certain low-income subgroups have worse
rates. In the US, Puerto Ricans have lower exclusive breastfeeding rates than women
from Central and South America. The purpose of this study was to determine if
acculturation was associated with intent to breastfeed in a predominantly Puerto Rican
population.

Methods: We conducted a secondary analysis among 1323 participants in Proyecto
Buena Salud, a prospective cohort study of Latina women. Infant feeding intent was
abstracted from medical records and categorized as intent to exclusively breastfeed, intent
to exclusively formula feed, or intent to combination feed. Acculturation was measured
in early pregnancy via the Psychological Acculturation Scale (PAS), and by language
preference and generation in the United States.

Results: Increasing acculturation as measured by English language preference (aOR
0.61, 95% CI 0.42-0.88) and second or third generation in the US (aOR 0.70, 95% 0.52-
0.95) was inversely associated with odds of intending to breastfeed. Similarly, women
with higher levels of acculturation as measured by the PAS (aOR 0.67, 95% CI 0.45-
0.99), English language preference (aOR 0.48, 95% CI 0.33-0.70) and second or third
generation in the US (aOR 0.42, 95% CI 0.31-0.58) were less likely to report intent to
combination feed as compared to women with lower acculturation.

Conclusions: Acculturation as measured by the psychological acculturation scale,
language preference, and generation in the US was inversely associated with intent to
exclusively breastfeed as well as intent to combination feed in this predominantly Puerto
Rican sample.
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Children who are breastfed have multiple long-term health benefits including
lower rates of obesity, ear infections, asthma, diabetes and leukemia as compared to
formula-fed babies.! Mothers who breastfeed also may have decreased rates of ovarian
cancer,” lower risk of diabetes,’ and increased weight loss in the immediate post-partum
period as well as long-term.” Women’s attitudes and decision making about whether or
not to breastfeed are often established early in pregnancy, and are predictive of initiation

and duration of breastfeeding.™®.

Latina women have the highest rates of breastfeeding initiation of any
ethnic/racial group in the US (80.0% have ever breastfed), higher than non-Latina whites
(75.2%) and blacks (58.9%).” However, these data mask the fact that certain subgroups
of Latinas have lower breastfeeding initiation rates compared to non-Latina whites.>’
National surveys of breastfeeding often group all Latinos into one category and do not
include country of birth, length of stay in the US or national origin.'"’ Puerto Rican
women typically have poorer indicators for a variety of health behaviors and outcomes,''
including lower exclusive breastfeeding rates (27.6%) as compared to Central (60.0%) or
South Americans (69.6%)."? In addition, prior studies suggest that Latinas in the US
have a lack of knowledge regarding breastfeeding recommendations and may believe that
any breastfeeding is sufficient.”’ Indeed, studies have suggested that Puerto Rican

women may be more prone to supplement with formula.'

Acculturation is the process by which immigrants take on the dominant culture’s
language, customs and behaviors.'* Several instruments exist to measure this construct.

Linear (or uni-dimensional) acculturation scales ' focus on behaviors and language
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and assume that identifying with a new culture simultaneously occurs with losing
identification with the original culture. Bi-dimensional acculturation scales allow for
bicultural identification and include other components such as media use in different
languages.'” The Psychological Acculturation Scale ' is an example of a bi-dimensional
instrument that also incorporates the individual’s psychological acculturation and

response to cultural exposures.

A literature review of acculturation and breastfeeding identified 13 prior studies
on this topic,'*" four of which examined intent to breastfeed as a specific

21,22,27,29

outcome, while the remainder examined actual breastfeeding initiation and

202132 jdentified women by country of origin beyond “Latino” or

duration. Only three
“non-Mexican” and included Puerto Ricans. Study designs were cross-sectional (n=6),
prospective (n=4), retrospective cohort (n=1), or randomized trials (n=2). Only two

3229 a1l other

studies used validated bi-dimensional instruments to measure acculturation;
studies used proxy measures of acculturation, most frequently language or nativity.
Therefore, the purpose of this study was to investigate if acculturation was
associated with intent to breastfeed in a sample of predominantly Puerto Rican pregnant
women. Our hypothesis was that higher acculturated women would be less likely to

express the intent to breastfeed their infants than women with lower levels of

acculturation.

Methods

We utilized data from Proyecto Buena Salud, a prospective study of Latina

women conducted from 2006-2010 in Western Massachusetts.” Study recruitment took
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place in the public obstetrics and gynecology clinic and midwifery practice at Baystate
Medical Center, which has a Latino patient population of predominantly Puerto Rican
women. The original study was designed to investigate how physical activity and
psychosocial stress influenced the onset of gestational diabetes mellitus. Eligibility was
restricted to women who had heritage from Puerto Rico (PR) or the Dominican Republic
(DR) and who: 1) were born in PR/DR, 2) had a parent born in PR/DR, or 3) had two
grandparents born in PR/DR, and who spoke either English or Spanish. Exclusion
criteria included 1) current medications that could affect glucose tolerance, 2) multiple
gestation, 3) history of chronic renal disease, hypertension, diabetes or heart disease and

4) age <16 years or >40 years.

Women were recruited by trained interviewers at a prenatal care visit early in
pregnancy (up to 20 weeks gestation). Study participants gave informed consent in either
English or Spanish according to patient preference, and were provided information on the
study protocol. Bilingual recruiters minimized language barriers by recording
participant’s answers on paper during the face-to-face interview in the participant’s
preferred spoken language. At the initial study visit, acculturation, demographic,
cigarette use and physical activity information was collected. Medical outcomes
including obstetric history and information on feeding intent were abstracted from
medical records after delivery. The study received approval from the University of
Massachusetts-Amherst and Baystate Health, and the present analysis was approved by

Tulane University’s Institutional Review Board.
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Proyecto Buena Salud enrolled 1583 prenatal care patients between January 2006
and October 2010. Participants were then excluded for the current analysis if they were:
1) missing data on all three acculturation measures (PAS, preferred language, and
generation in the United States) [n=6]), 2) were missing infant feeding intent [n=246]
largely due to not delivering at Baystate Medical Center (84%), and 3) multiple

gestations [n=8]. This resulted in total of 1323 women contributing data to analyses.
Assessment of Acculturation

The Psychological Acculturation Scale (PAS)'® was used to measure
acculturation at the time of enrollment. The PAS measures psychological attachment to
both Anglo and Latino culture, via a questionnaire with ten Likert-type questions.
Scores ranged from 1 to 5 per question, and a lower score indicates less psychological
attachment to Anglo culture. Each participant’s acculturation score was created based
on mean responses for all questions. The PAS has been validated in Puerto Rican
populations and has shown high internal consistency.'® Acculturation (PAS score) was
also examined as a dichotomous variable (high>3 or low<3) and categorical variable
(high>3, bicultural=3 and low<3). Other proxies of acculturation, including preferred
spoken language for reading (i.e., English, Spanish) and speaking, as well as generation
in the United States, were also collected. First generation was defined as the participant
herself being born in Puerto Rico/Dominican Republic, second generation was defined
as having at least one parent born in Puerto Rico/Dominican Republic, and third
generation was defined as having grandparents born in Puerto Rico/Dominican

Republic. We created a dichotomous generation variable with first generation compared
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to second and third generation, and a three-level generation variable with first, second

and third generation categories.
Assessment of Intent to Breastfeed

Feeding intent was abstracted from the medical record. Women reported either
before or immediately after delivery whether they planned to breastfeed exclusively,
breast and formula feed, or formula feed exclusively. Feeding intent was dichotomized as
intent to exclusively breastfeed versus intent to formula feed or a combination of breast
and formula feed. We also examined feeding intent as a three-level outcome: intent to

breastfeed, intent to formula feed, or intent to combination feed.
Assessment of covariates

Information on several socio-demographic and medical risk factors which
influence a mother’s choice of infant feeding was collected at baseline via self-report or
from the medical record.” These included maternal age, highest level of education
completed, lack of prenatal care, annual household income, parity, cigarette smoking
during pregnancy, living with a partner, and depression, anxiety and stress measures.”>>*
Directed Acyclic Graphs (DAGs) ** and 10% change in estimate procedures were used

to identify covariates for inclusion in multivariable models; these included age,

education, living with a partner, parity and history of preterm birth.
Statistical Analysis

Chi-square and t-tests were utilized to examine bivariate associations between

acculturation and infant feeding intent. Logistic regression was used to conduct
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unadjusted and multivariable analyses for the dichotomous outcome of intent to
breastfeed (yes, no). A multinomial logistic regression model was also fit to examine
the three-level feeding intent variable (generalized logit) to produce separate odds ratios
for predicting intent to breastfeed and intent to combination feed compared to intent to

exclusively formula feed. All analyses were conducted using SAS 9.3 (Cary, N.C.).

Results

The majority of study participants (79.3%) were low acculturated as indicated by
low mean PAS acculturation scores (<3), preferred Spanish language (24.3%) and were
born in Puerto Rico (first generation) (47.0 %) (Table 1). Most women expressed intent
to breastfeed (40.2%), followed by formula (31.3%) and combination (breast/formula)
(28.3%) feeding. Overall, women were young (under the age of 24), pregnant with their

first child and just over half had completed high school or greater education.

In bivariate analyses, the PAS was not associated with feeding intent (Table 1).
However, women with higher levels of acculturation as measured by English language
preference (40.1%) were less likely to report intent to breastfeed than those who preferred
Spanish (41.3%). Women who were second/third generation in the US (41.4%) were
more likely to intend to breastfeed than those who were first generation (40.1%). (Table
1). Women with less than high school education were less likely to report breastfeeding
intent (30.2%) than both women with high school and those with some college, and were
more likely to intend to formula feed (37.6%) or combination feed (32.1%) than women
with more education (p<.0001). Women who reported income less than $15,000 were

more likely to report intent to breastfeed (37.9%) than formula (32.6%) or combination
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(29.5%) (p=.01). Any smoking in pregnancy was also associated with increased intent to
formula feed (46.1%) than breastfeeding (23.8%) or combination feeding (30.1%)
(p<.0001). First time mothers were more likely to report breastfeeding intent (49.7%)
than formula (22.8%) or combination feeding (27.5%) (p<.0001). Age and living with a

partner were not associated with intent to breastfeed.

Next we examined the relationship between acculturation and intent to breastfeed
in unadjusted and multivariable logistic analyses (Table 2). Women with high
acculturation as measured by the 2-level (aOR=0.98, 95% CI 0.71-1.34) or 3-level
(aOR=0.93, 95% CI 0.63-1.38 high vs. low) PAS variables were not significantly less
likely to intend to breastfeed as compared to women with low acculturation. Women
who spoke English (higher acculturated) had lower odds of reporting intent to breastfeed
(aOR=0.89, 95% CI 0.66-1.21), although these findings were not statistically significant.
Second or third generation in the United States (higher acculturation) was not

significantly associated with intent to breastfeed (aOR=1.07, 95% CI 0.80-1.36).

Multinomial logistic regression was then performed to further investigate the
effects of acculturation on odds of reporting intent to breastfeed or combination feed
versus intent to formula feed (Table 3). Psychological acculturation as measured by 2-
level (aOR 0.81, 95% CI 0.56-1.16) or 3-level (aOR 0.77, 95% CI 0.49-1.19) PAS scores
were not significantly associated with the odds of intent to breastfeed vs intent to formula
feed. However, English language preference (higher acculturation) was associated with
decreased odds of intent to breastfeed (aOR 0.61, 95% CI 0.42-0.88). Similarly, Women

who were second or third generation (parent or grandparents born in Puerto
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Rico/Dominican Republic) were significantly less likely to report intent to breastfeed

than women who were first generation (aOR 0.70, 95% CI 0.52-0.95).

Higher psychological acculturation was significantly associated with decreased
intent to combination feed as measured by the 2-level (aOR=0.67, 95% CI 0.45-0.99) and
continuous (aOR 0.78, 95% CI 0.61-0.99) but not the 3-level (aOR=0.66, 95% CI 0.41-
1.06) PAS variables (Table 3). Women who preferred to speak English (higher
acculturation) were significantly less likely to report intent to combination feed (aOR
0.48, 95% CI 0.33-0.70). Similarly, women who had parents or grandparents born in the
US (higher acculturated) were significantly less likely to report intent to combination

feed (aOR 0.42, 95% CI 0.31-0.58) as compared to first generation women.

We then compared characteristics of women missing acculturation and infant
feeding measures (16% of the original sample) to those who had this data. Women
missing information were more likely to have higher levels of education (28.4% had
greater than high school) as compared to women in the final analytic dataset (18.8% had

greater than high school, p=0.01).

Discussion

In this analysis of a prospective cohort study of predominantly Puerto Rican
women, women with higher levels of acculturation as measured by preferred language
and generation in the US were approximately 30-40% less likely to report intent to
breastfeed than formula feed. In addition, higher acculturation was associated with 25-
55% decreased risk of intent to combination feed versus formula feeding, as measured by

psychological acculturation, preferred language and generation in the United States.
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. . . 19,21-26,28-31 20,2 . .
Our findings are consistent with several'**'2**>! but not all***’ previous studies

on acculturation and Latina women as a group. Among the studies that looked at feeding

21,22,27,29 21,29

intent instead of initiation or duration, only two”**” provided more than a
dichotomous choice of intent to breastfeed versus formula feed, limiting inferences

regarding intent to combination feed.

No previous studies used the PAS to measure acculturation, however, and most
did not include Puerto Ricans as a majority of their sample. Chapman et al. conducted a
randomized controlled trial of 114 Latina women (51.6% Puerto Rican) and found that
based on a bi-dimensional acculturation scale, lower acculturative-type women were
significantly less likely to stop breastfeeding than higher acculturative-type (HR 0.16,
(0.05-0.55)).** Another study measured acculturation based on a uni-dimensional
measure and found that low acculturated women were more likely to indicate intent to

breastfeed than higher acculturated women (84.1% vs. 72.2%), p=.001.%

19,22,26,31

Four studies reported results by language as a proxy for acculturation, and

only one of these included intent to breastfeed as an outcome.* In that study,
multiparous Spanish speakers (lower acculturated) were more likely to intend to

breastfeed (OR=1.57 95% CI 0.60-4.09) than English speakers, supporting our findings.

Although generation as a proxy for acculturation was collected in several

21-23,25,27-31 21,22,27,29

studies, only four reported results for intent to breastfeed by nativity.
A cross-sectional study of 382 women of all ethnicities in New York found that in
general, foreign born women were more likely to intend to breastfeed than US born
women (OR 2.23 95% CI 1.22-4.43).*! A cohort study of women of Mexican origin in
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Texas found that Mexican-born mothers were more likely to elect to breastfeed (54.8%)
than US born mothers (45.2%), p<.0001.* A cross-sectional study also of Mexican
women in Texas found that multiparous women born in Mexico were more likely (OR
1.72, 95% CI 1.19-2.5) to intend to breastfeed than formula feed.”> A prospective cohort
study on Mexicans in California reported null findings, with 83.3% of higher acculturated
women intending to breastfeed, compared to 94.6% of lower acculturated women (p for

trend=0.20).%’

There are several strengths to the present study, including its comprehensive
measurement of acculturation, large sample size and high response rates. Limitations
include a lack of information on family relationships that influenced a woman’s decision
on infant feeding. There is also the possibility of residual confounding as information on
previous breastfeeding behaviors was not available. Differential loss to follow-up may
have occurred as women with more negative health behaviors or unstable home
environments may have chosen not to continue in the study or to deliver at their predicted
hospital, which may result in an overestimation of our effect estimate. Social desirability
bias may also be present, as women were likely interviewed about infant feeding by
health care providers, and may have wanted to give the “correct” answer, however this
type of misclassification would result in biasing our results toward the null. Study
findings may not be generalizable beyond Puerto Rican women outside of the Northeast,
as migration patterns and health behaviors may differ. Women missing information on
acculturation and infant feeding (16% of sample), and therefore not included in this
dataset, were more likely to have higher levels of education as compared to women in the

final dataset. To the extent that education is associated with both acculturation and infant
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feeding, this may have biased results towards the null. Future work with Latinas should
improve education in prenatal settings on the benefits of long term, exclusive
breastfeeding and include a comprehensive assessment of generational status, country of

origin and acculturation.
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Table 1. Bivariate associations by feeding intention, Proyecto Buena Salud, 2006-2011

Feeding Intention

Total sample Breastfeed Formula feed Combination feed
(N=1323) (n=533) (n=415) (n=375)
n % n % n % n % P-value
Psychological Acculturation Scale (PAS)
Low<3 895 79.3 364 40.7 264 29.5 267 29.8 0.08
High>3 234 20.7 97 41.5 83 35.5 54 231
Language preference for
speaking/reading
Spanish 303 243 125 41.3 75 24.8 103 34.0 <.01
English 945 75.7 379 40.1 316 33.4 250 26.5
Generation (dichotomized)*
First generation 603 47.0 242 40.1 161 26.7 200 33.2 <.0001
Second or third generation 679 53.0 281 41.4 242 35.6 156 23.0
Generation in the United States*
First generation 603 47.0 242 40.1 161 26.7 200 33.2 <.0001
Second generation 604 47.1 245 40.6 218 36.1 141 233
Third generation 75 5.9 36 48.0 24 32.0 15 20.0
Age
16-19 412 311 172 41.8 124 30.1 116 28.2 0.39
20-24 517 39.1 212 41.0 155 30.0 150 29.0
25-29 235 17.8 81 34.5 82 34.9 72 30.6
230 159 12.0 68 42.8 54 34.0 37 233
Education
<High School 579 48.5 175 30.2 218 37.6 186 32.1 <.0001
High School graduate 391 32.8 181 46.3 110 28.1 100 25.6
Some college/graduate 224 18.8 127 56.7 46 20.5 51 22.8
Annual household income
<$15,000 359 58.6 136 37.9 117 32.6 106 29.5 0.01
>$15,000-$30,000 179 29.2 82 45.8 55 30.7 42 23.5
>$30,000 75 12.2 43 57.3 22 29.3 10 13.3
Living with partner
No 577 489 222 38.5 183 31.7 172 29.8 0.26
Yes 603 51.1 258 42.8 186 30.9 159 26.4
Any smoking during pregnancy
No 1019 84.1 444 43.6 285 28.0 290 28.5 <.0001
Yes 193 15.9 46 23.8 89 46.1 58 30.1
Parity
Nulliparous 549 41.6 273 49.7 125 22.8 151 27.5 <.0001
1 396 30.0 149 37.6 133 33.6 114 28.8
22 375 284 109 29.1 156 41.6 110 29.3

Numbers may not sum to 100 due to rounding

P-values generated from Chi-Square tests

PR= Puerto Rico, DR= Dominican Republic

*First generation: born in Puerto Rico/Dominican Republic, Second generation: at least one parent born in Puerto Rico or Dominican
Republic, Third generation: Grandparents born in Puerto Rico/Dominican Republic
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Table 2. Odds ratios and 95% confidence intervals for the effects of acculturation variables on infant feeding

intent, Proyecto Buena Salud, 2006-2011 (n=1323).

Intent to Breastfeed

Unadjusted Adjusted*
n % OR 95%Cl OR 95%Cl
Psychological Acculturation Scale (PAS)
PAS - 2 level
low(<3) 85 793 1.00 Reference 1.00 Reference
High (>3) 234 20.7 1.03 0.78-1.40 0.98 0.71-1.34
PAS -3 level
Low (<3) 895 79.3 1.00 Reference 1.00 Reference
Bicultural (3) 90 8.0 0.97 0.63-1.51 1.05 0.65-1.68
High (>3) 144 128 1.07 0.75-1.53 093  0.63-1.38
Continuous PAS Score (mean, SD) 2.4 0.6 1.10 0.92-1.33 1.08 0.88-1.32
Language preference for speaking/reading
Spanish 303 24.3 1.00 Reference 1.00 Reference
English 945 757 0.95 0.73-1.24 0.89 0.66-1.21
Generation in the United States
First generation 603 47.0 1.00 Reference 1.00 Reference
Second or third generation 679 53.0 1.05 0.84-1.32 1.07 0.83-1.38
Generation in the United States
First generation 603 47 1.00 Reference 1.00 Reference
Second generation 604 47.1  1.02 0.81-1.28 1.04 0.80-1.36
Third generation 75 5.9 1.38 0.85-2.23 1.31 0.76-2.25

*Adjusted model included age, education, living with a partner, parity and preterm birth

PR=Puerto Rico, DR= Dominican Republic
OR=0dds ratios; Cl= Confidence Intervals

*First generation: born in Puerto Rico/Dominican Republic, Second generation: at least one parent born in
Puerto Rico or Dominican Republic, Third generation: Grandparents born in Puerto Rico/Dominican Republic
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Table 3. Odds ratios and 95% confidence intervals for the effects of acculturation on infant feeding intent, Proyecto Buena Salud,

2006-2011 (n=1323).

Breastfeed vs. formula feed

Combination feed vs. formula feed

Unadjusted Adjusted* Unadjusted Adjusted*
OR 95%Cl OR 95%Cl OR 95%ClI OR 95%ClI
Psychological Acculturation Scale (PAS)
PAS - 2 level
Low (<3) 1.00 Reference 1.00 Reference 1.00 Reference 1.00 Reference
High (>3) 0.85 0.61-1.18 0.81 0.56-1.16 0.64 0.44-0.94 0.67 0.45-0.99
PAS - 3level
Low (<3) 1.00 Reference 1.00 Reference 1.00 Reference 1.00 Reference
Bicultural (3) 0.79  0.48-1.30 0.87 0.51-1.49 0.63  0.36-1.12 0.68 0.38-1.22
High(>3) 0.89  0.59-1.33 0.77 0.49-1.19 0.65 0.41-1.05 0.66 0.41-1.06
Continuous PAS Score (mean, SD) 0.98 0.79-1.22 0.95 0.75-1.20 0.79 0.62-0.99 0.78 0.61-0.99
Language preference for
speaking/reading
Spanish 1.00 Reference 1.00 Reference 1.00 Reference 1.00 Reference
English 0.72  0.52-099 0.61 0.42-0.88 0.58 0.41-0.81 0.48 0.33-0.70
Generation in the United States
First generation 1.00 Reference 1.00 Reference 1.00 Reference 1.00 Reference
Second or third generation 0.77  0.59-1.01 0.70  0.52-0.95 0.52  0.39-0.69 0.42 0.31-0.58
Generation in the United States
First generation 1.00 Reference 1.00 Reference 1.00 Reference 1.00 Reference
Second generation 0.75  0.57-0.98 0.68  0.50-0.93 0.52  0.39-0.70 0.42 0.30-0.59
Third generation 1.00  0.57-1.74 0.88 0.47-1.64 0.50  0.26-0.99 0.45 0.22-0.92

*Adjusted for age, education, living with a partner, parity, and history of preterm birth

PR=Puerto Rico, DR=Dominican Republic
OR= Odds ratios; Cl= Confidence Intervals

*First generation: born in Puerto Rico/Dominican Republic, Second generation: at least one parent born in Puerto Rico or

Dominican Republic, Third generation: Grandparents born in Puerto Rico/Dominican Republic
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G. MANUSCRIPT 3: Effects of acculturation on prenatal anxiety among Latina women

Abstract

Background: Anxiety in pregnancy has been associated with adverse birth outcomes.
Despite Latinas being the largest minority group in the US, relatively few studies have
investigated how acculturation affects mental health in pregnancy. The goal of this study
was to determine if acculturation was associated with anxiety over the course of
pregnancy in a sample of pregnant, predominantly Puerto Rican women.

Methods: Women were recruited in pregnancy for participation in Proyecto Buena
Salud, a prospective cohort study of Latina women (n=1412). Acculturation was
measured in early pregnancy via the Psychological Acculturation Scale (PAS) and
proxies of language preference and generation in the United States. Anxiety was
measured in early, mid, and late pregnancy using the State-Trait Anxiety Instrument.
Linear and logistic multivariable regression were used to investigate associations.

Results: After adjustment for important risk factors, women with bicultural
identification (PAS=3) had significantly lower trait anxiety scores in early pregnancy
(beta -3.62, SE 1.1, p<0.001) than low acculturated women (PAS<3). Women with
higher levels of acculturation as indicated by English language preference (=1.41, SE
0.7, p=0.04) and second or third generation in the US had significantly higher trait
anxiety scores in early pregnancy after adjustment (=1.83, SE 0.6, p<.01). We observed
the suggestion that higher psychological acculturation w (aOR 1.57, 95% CI 0.80-3.08),
English language preference (aOR 1.80, 95% CI 0.92-3.53), and second or third
generation in the US (aOR 1.10, 95% CI 0.64-1.90) were associated with an increase in
state anxiety from mid to late pregnancy, but these findings were not statistically
significant.

Conclusions: Bicultural psychological acculturation was associated with lower trait
anxiety in early pregnancy, while proxies of acculturation (i.e., English language
preference and increasing generation in the US) were associated with higher trait anxiety
in early pregnancy. There was the suggestion, although not statistically significant, that
women with higher acculturation were more likely to have an increase in state anxiety
between mid- and late-pregnancy.
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The World Health Organization estimates that by 2020, mental illness will be the
second leading cause of global morbidity,' and the leading cause of disease burden for
women of reproductive age.” Pregnancy often presents physical and psychological
challenges to the expectant mother, including adaptation to the role of parenthood.’
Stress and anxiety disorders are commonly reported in pregnancy,” and it is estimated
that between 21-24% of women experience anxiety disorders in pregnancy.”® A recent
systematic review and meta-analysis found that maternal anxiety was associated with an
increased risk of both preterm birth and low birthweight.” Long-term effects of maternal
anxiety have also been predictive of problematic infant temperament,® increased rates of
emotional/behavioral problems,” and long-term cognitive dysfunction.'

Latina women bear a higher prevalence of behavioral and demographic risk
factors which place them at risk for adverse outcomes.'' Latinas are more likely to have
a teen pregnancy, be late entrants to prenatal care, and to be uninsured than white
women.'* According to birth certificate data, more than one third (36.6%) of Latina
mothers have less than a high school education, compared to 8.9% of white mothers."
Latinas are also the largest and fastest growing ethnic group in the US.'*"> The
percentage of Latina women of childbearing age is projected to increase 92% by 2050,
compared to 10% growth for black women.'' In a nationally representative sample,
Puerto Ricans had the highest overall prevalence of mental illness of all Latino groups
(39.0%), and nearly a third of Latina women (30.2%) had a psychiatric disorder over the
course of their lifetime.'® Most studies on anxiety in pregnancy have been carried out

among non-Latina white women.
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It has been hypothesized that cultural changes due to acculturation may influence
psychological health. Acculturation refers to the process of taking on attitudes, behaviors
and customs of the dominant culture.'” Latina women in the United States vary in their
levels of English language fluency and maintenance of cultural traditions, therefore, the
process of acculturation should also be considered as a potential risk factor for adverse
mental health in pregnancy.'® As US citizens, Puerto Ricans are internal migrants and
may have experiences that are distinct from other Latina immigrants.

A review of the literature on the relationship between acculturation and anxiety in

19-24

pregnancy revealed only six published studies. The findings from these six studies

: . . [ 19,20,23
were inconsistent; three studies found no association,

one found that higher
acculturated women had lower pregnancy-related anxiety** and two found that higher
acculturation was associated with increased anxiety.”'** All of these studies were limited
to Mexicans or Mexican-Americans as the primary Hispanic subgroup; none included
Puerto Ricans. Five were prospective cohort studies and one was cross-sectional.
Although all of the studies investigated anxiety, none examined change in anxiety over
the course of pregnancy. Only one used a bi-dimensional scale to measure
acculturation,'” and none used the Psychological Acculturation Scale. The remainder of
studies used uni-dimensional scales such as Szapocznik’s Biculturalism Scale (1978),*

20,23,24 and

Cuellar’s ARSMA scale (1980),>' or proxies, including maternal nativity
generational status® in the United States. As opposed to bi-dimensional scales, uni-
dimensional scales are limited by the assumption that as a person acculturates, they lose
their identification with their original culture. Bi-dimensional measures allow for

identification with both cultures.
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In sum, findings for the association between acculturation and anxiety in
pregnancy have varied. Therefore, we evaluated the hypothesis that higher acculturation
would be associated with increased anxiety in pregnancy, in a sample of predominantly
Puerto Rican women.

Methods

Women were recruited for participation in Proyecto Buena Salud (PBS) from a
public obstetrics and gynecology clinic at Baystate Medical Center, a large tertiary care
facility located in Western Massachusetts. PBS was a prospective cohort study carried
out from 2006-2011; study details have been previously published.> Eligible participants
had heritage from Puerto Rico or the Dominican Republic, defined as a woman who: 1)
was born in Puerto Rico or the Dominican Republic, 2) had a parent born in Puerto Rico
or the Dominican Republic, or 3) had two grandparents born in Puerto Rico or the
Dominican Republic, and who spoke either English or Spanish. The overall goal
Proyecto Buena Salud was to investigate the influence of physical activity and
psychosocial stress on the onset of gestational diabetes mellitus. Women were excluded
from participation if they: 1) were taking medications that can affect glucose tolerance, 2)
had a multiple gestation, 3) had a history of chronic renal disease, hypertension or heart

disease, and 4) were less than 16 years old or greater than 40 years old at enrollment.

Participating women were enrolled by bilingual research staff during prenatal
clinics in early pregnancy (before 20 weeks gestation), and provided written informed
consent in either English or Spanish, according to their preference. Interviews were
conducted face-to-face, and responses were documented on paper surveys. At the initial

visit, information on socio-demographic factors, physical activity, mental health
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indicators, alcohol and tobacco use, and acculturation was obtained. Subsequent visits
took place in mid and late pregnancy allowing information to be updated on mental
health, substance use and physical activity. Study approval was received from the
Institutional Review Boards of the University of Massachusetts-Amherst, Baystate

Health, and Tulane University.

A total of 1575 women were enrolled in Proyecto Buena Salud. Women were
excluded from the present analysis if they were missing data on all three exposure
variables (PAS, preferred spoken language, and generation in the US) (n=6), or all three
outcome measures (anxiety measures) (n=161). Four women were missing all exposures

and outcomes, resulting in a final dataset of 1412 women.
Assessment of Acculturation

Acculturation was measured at enrollment using the Psychological Acculturation
Scale.”® This bi-dimensional scale measures psychological attachment to both
mainstream Anglo and Latino culture via 10 items using a Likert scale from 1 to 5, and
allows for identification with both cultures. Mean responses on each item were computed
to generate an overall acculturation score. The Psychological Acculturation Scale has
high internal consistency in Spanish (0.90) and English (0.83) in Puerto Rican

populations.*

Acculturation was categorized as a 3-level variable with a score of less than three
indicating low acculturation, a score of three indicating bicultural acculturation, and a
score of greater than three indicating high acculturation to Anglo-American culture. In

addition, acculturation was dichotomized (high= greater than or equal to three, low = less
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than three), and was assessed as a continuous variable. Other proxy measures of
acculturation were also measured at enrollment, including generation in the United States
and preferred language (English or Spanish). Generation was defined as first (woman
born in Puerto Rico/Dominican Republic), second (at least one parent born in Puerto
Rico/Dominican Republic) or third (at least two grandparents born in Puerto

Rico/Dominican Republic).
Assessment of Anxiety

Anxiety in pregnancy was assessed using the Spielberger State-Trait Anxiety
Inventory (STAI)* in early, mid, and late pregnancy. Trait anxiety has been used to
quantify characteristics of a person’s general personality, while state anxiety refers to
feelings which change based on the situation or specific stressor.”” Specifically, the
STALI trait anxiety scale (STAI-T) was used to assess anxiety as a baseline personality
trait at enrollment. This scale contains 20 statements about how an individual responds
with anxiety to stressful situations, and measures anxiety proneness. Subsequently, the
STALI state anxiety scale (STAI-S) was administered at mid (18-20 weeks gestation) and
late pregnancy (24-28 weeks gestation). The STAI-S measures how a stressful situation,

. . . 2
specifically pregnancy, evokes anxiety in a woman.”’

Both the STAI-T and the STAI-S scales utilize a 4-point Likert-type scale,
ranging from 1 (almost never) to 4 (almost always), and a composite score was produced.
Scores range from 20-80, and higher anxiety is represented by higher scores. The STAI
has recently been identified by a systematic review as the instrument with the highest

validity and reliability to measure anxiety in pregnant women, compared to ten other
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commonly used instruments.”® The STAI-T demonstrates high internal consistency
(0.96) in pregnant women.” The Spanish version has been validated and has an internal

consistency reliability of 0.87.%

Examining the change in the pattern of anxiety over the course of pregnancy may
also be important, as an increase in pregnancy-related anxiety has been shown to be a
better predictor of preterm birth than individual measures of anxiety alone.”’ Therefore,
we created two change variables. The first was a continuous variable, calculated by
taking the difference between the STAI-S from mid to late pregnancy. The second was a
dichotomous variable which indicates the direction of change between the mid and late

pregnancy STAI-S scores as either an increase (1) or decrease/no change (0).
Assessment of covariates

We considered social and demographic risk factors that could confound the
relationship between acculturation and anxiety via Directed Acyclic Graphs.”> These
included age, education, parity and living with a partner. We chose not to include
cigarette smoking as a covariate because it could be considered an intermediary variable

(i.e., on the causal pathway) between acculturation and levels of anxiety.”
Statistical Analysis

We calculated descriptive statistics (means, standard deviations and frequencies)
for the acculturation exposures, anxiety outcomes, and covariates of interest. Bivariate
associations were calculated using t-tests for continuous by bivariate variables, Chi-

square tests for categorical variables, and ANOVA for continuous associations with
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variables with more than two categories. Unadjusted and multivariable linear regression
were utilized to examine the association between acculturation and the continuous
anxiety scores in early, mid, and late pregnancy and the change in continuous anxiety
from mid to late pregnancy. Unadjusted and multivariable logistic regression were also
employed to evaluate change in state anxiety (dichotomous increase vs. decrease or no
change) from mid to late pregnancy. Sensitivity analyses were conducted to examine if
results differed when excluding women with no change in state anxiety (dichotomous
increase or decrease), and to investigate if anxiety measurements differed among women
who did not complete all three study interviews. All analyses were conducted using SAS

9.3 (Cary, N.C.).

Results

Of the 1412 women in the study, the majority were young (70.2% under 24 years
of age) and over half had completed high school or some college (51.9%).
Approximately half of the sample were living with a partner (51.1%) and most were
pregnant with their first child (41.5%) (Table 1). Women who were thirty years or older,
those who had at least some college, those who reported an annual income greater than
$30,000, and those who were living with a partner had significantly lower levels of trait
anxiety, on average, in early pregnancy. Women who were non-smokers and those who
were pregnant with their first or second child also had lower trait anxiety levels. Age,
education, income, living with a partner and parity were not associated with state anxiety
measures in mid-pregnancy, while non-smokers continued to have significantly lower

state anxiety scores at that point. There was no association between age, education,
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living with a partner or parity with late-pregnancy state anxiety, however, women with

higher incomes and non-smokers continued to have lower mean state anxiety scores.

Anxiety was assessed at mean gestational ages of 12.4 weeks (early pregnancy,
n=1310), 21.2 weeks (mid-pregnancy, n=599 (45.7%)) and 30.8 weeks (late pregnancy,
n=757 (57.8%)). Mean trait anxiety scores in early pregnancy were higher (39.7 + 10.4)
than mid-pregnancy (34.1 £ 11.7) and late pregnancy (32.8 + 11.2). The majority of
participants had low levels of psychological acculturation as measured by the PAS
(78.9%) (Table 2), but were more highly acculturated as indicated by the proxies of
language preference (75.2% preferred to speak English), and more than half were second

or third generation in the US (53.3%)).

Bivariate analyses showed that higher levels of psychological acculturation were
associated with lower mean trait anxiety in early pregnancy (-37.3 + 10.4, p<.0001), mid-
pregnancy (-31.6 = 11.6, p<.0001), and late pregnancy (-30.5 = 11.2, p<.0001) (Table 2).
In contrast, women who preferred to speak English (higher acculturated) had significantly
higher trait anxiety scores (p=0.02) in early pregnancy than women who preferred
Spanish. Women who were second or third generation also had significantly higher trait
anxiety scores than first generation women (p<.01) in early pregnancy. Neither preferred
language nor generation in the US were significantly associated with state anxiety

measurements in mid- or late-pregnancy.

We then examined the relationship between acculturation and anxiety in
pregnancy using unadjusted and multivariable linear regression (Table 3). There was no

significant relationship between dichotomous psychological acculturation (low/high) and
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trait anxiety in early, mid, or late pregnancy. High acculturation was also not associated
with trait anxiety (beta= -0.69, SE 0.9, p=0.43), even after adjustment for important
covariates; however, women with bicultural identification (PAS=3) had significantly
lower trait anxiety scores (beta -3.62, SE 1.1, p<.001) in early pregnancy than low
acculturated women (PAS<3). Psychological acculturation was not associated with
anxiety in mid (beta=-0.17, SE 1.3, p=0.89) or late (beta=-0.00, SE 1.1, p=0.99)

pregnancy in both unadjusted and adjusted models.

Women who preferred speaking English (higher acculturated) had higher trait
anxiety scores after adjustment (beta=1.41, SE 0.7, p=0.04) in early pregnancy. Women
who were second or third generation in the US (higher acculturated) also had higher trait
anxiety scores after adjustment (beta=1.83, SE 0.6, p<.01) in early pregnancy. Preferred
language (beta 1.55, SE 1.1, =0.17) and generation in the US (beta=0.78, SE 1.0, p=0.44)
were not significantly associated with state anxiety scores in mid-pregnancy in both
unadjusted and adjusted models. Similarly, English language preference (beta =-0.04, SE
1.1, p=0.96) or second/third generation in the US (beta=0.06, SE 0.9, p=0.94) were not

associated with late pregnancy state anxiety.

Next, we analyzed the association between acculturation and change in state
anxiety from mid to late pregnancy as a continuous variable using linear regression
(Table 4). After adjustment for important covariates, psychological acculturation was not
significantly associated with change in state anxiety scores (beta=-2.58, SE 1.6, p=0.12).

Higher acculturation as measured by preference for speaking English (beta=-2.59, SE
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1.60, p=0.11) and second or third generation in the US (beta=-0.31, SE 1.4, p=0.83) was

also not associated with change in state anxiety scores.

Finally, change in state anxiety scores from mid to late pregnancy was examined
as a dichotomous variable using logistic regression (Table 4). Women with high
psychological acculturation were more likely to have an increase in state anxiety (OR
1.82, 95% CI1 0.97-3.42), although this was not significant after adjustment (aOR 1.57,
95% CI 0.80-3.08). Higher acculturation as measured by English language preference
(aOR 1.80, 95% CI 0.92-3.53) and second or third generation (aOR 1.10, 95% CI 0.64-
1.90), was associated with an increase in state anxiety but neither finding was statistically

significant.

We also conducted sensitivity analyses excluding women with no change in
anxiety, and the results did not differ significantly. An additional sensitivity analysis was
carried out to see if women who completed all three anxiety measurements differed on
baseline characteristics from those who only had one or no state anxiety measurements,

and no differences were found (data not shown).

Discussion

In this prospective study of predominantly Puerto Rican women, we found that
women with bicultural levels of psychological acculturation had lower trait anxiety
scores in early pregnancy than women who were less acculturated. In contrast, women
with higher levels of acculturation as measured by English language preference and

generation in the US had higher trait anxiety scores in early pregnancy. There was the
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suggestion, although not statistically significant, that women with higher acculturation

were more likely to have an increase in state anxiety between mid- and late-pregnancy.

We found mean state anxiety scores of 34.1 for mid-pregnancy and 32.8 for late

pregnancy, and trait anxiety scores of 39.7. These are comparable but slightly lower than
prior studies limited to largely non-Hispanic white populations. For example, Agrati et al.
administered the STAI to 159 women (90% Caucasian) from Canada between 12-24
weeks gestation, and reported mean state anxiety scores of 36.5 + 13.2 (range 20-74).**
A study conducted in France among 634 pregnant women between 20-28 weeks gestation
reported mean STAI trait anxiety scores of 38.8 + 9.2 (range 20-73).> Laraia et al. also
used the STAI with 606 primarily white (58%) and black (33%) low-income women
before 20 weeks gestation, and observed mean trait anxiety scores of 39 + 11.4 (range 20-
77).%® Lee et al. measured anxiety using the STAI in 798 participants (57% Latina) after
a normal second trimester ultrasound and found state anxiety scores of 35 + 10.%’

Our findings for psychological acculturation were not entirely consistent with the

- 19,21,23
few studies "

on acculturation and anxiety in pregnant Latina women that used a
validated measure of acculturation. However, none of these studies focused on women of
Puerto Rican heritage, and none used the Psychological Acculturation Scale as its
measure of acculturation. Zambrana, et al. in a sample of 911 Mexican women from
California found that higher acculturation (focusing on language and ethnic identification
as measured by the ARSMA, a uni-dimensional acculturation scale’®) and cultural
integration into U.S. society was linked to increased stress (a composite measure

including anxiety, correlation=.172, p<.001), measured in late pregnancy (sample mean=

30 weeks gestation).”’ Campos et al., utilized a bidimensional acculturation scale in a
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sample of 1,064 Mexican women and did not find a significant relationship between
overall acculturation and pregnancy-related anxiety as measured by Rini’s tool*” in early
pregnancy at the initial prenatal visit (r = -.01, p=ns)."” However, the authors found that
a Mexican orientation (lower acculturation) was associated with increased anxiety (r=
0.10, p<.0001) compared to an Anglo orientation. Engle et al., used a uni-dimensional
acculturation scale in a sample of 291 Mexicans from California, found no association
between acculturation and state anxiety measured by the STAI in late pregnancy.”
While we found no association between high acculturation and trait anxiety, we did find
that bicultural women had lower trait anxiety than low acculturated women. Differences
in findings between our findings and these prior studies were likely due to differences in
sample populations (e.g. Latino subgroup) and the tools used to measure acculturation
and anxiety.

Our findings for language preference and generation in the US were similar to one

2924 1n the only prior study to utilize the STAI to

study”” but different from others.
measure anxiety, Ruiz et al. in a study of 470 Mexican women from Texas also found
that higher acculturation as measured by maternal nativity was positively associated with
trait anxiety measured between 22-24 weeks gestation over generations (p<.001).**
Contrary to our findings, another cross-sectional study of 292 Mexican women from
Texas found that higher acculturated women had lower mean pregnancy-related anxiety
measured by Rini’s Pregnancy Anxiety scale’ than lower acculturated women.>* Finally,
a prospective study of 265 Latinas (mostly Mexican American) in California found no
difference between foreign-born and US-born Latinas and pregnancy-related anxiety

measured by Rini’s Pregnancy-Anxiety scale® in mid-pregnancy.”’ Our results may have
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differed from these studies due to focusing on different Latino subgroups, differences in
tools used to measure anxiety, and the fact that one study restricted participation to

women who spoke English.*

Overall, our findings for the association between acculturation and anxiety
differed in direction of effect according to measure of acculturation, with bicultural
psychological acculturation associated with decreased trait anxiety scores, while proxies
of higher acculturation (English language preference and 2™ or 3™ generation in the
United States) were associated with higher trait anxiety scores. This difference in
findings may have been due to the incongruence between length of time spent in the US
and psychological attachment to the home culture. Indeed, while the majority of the
participants had low psychological attachment to the Puerto Rican culture (as most of the
sample had low PAS scores), the majority of the sample preferred English and were
second or third generation in the US. Some have posited that, in contrast to other
acculturation measures, English language proficiency is a marker for mental health risk,
as it indicates loss of positive cultural factors.'® Among the previous studies on

acculturation and anxiety in pregnancy, none used multiple measures of acculturation.'**

There are strengths and limitations to our study. This prospective study provided
a large sample of predominantly Puerto Rican pregnant women, and contributes to the
sparse literature on this understudied subgroup of Latinos. Limitations include missing
data on state anxiety for some participants; however, as sensitivity analyses showed no
differences in descriptive characteristics between women who were missing later anxiety

measures and those who were not, the impact of this missing data is likely minimal.
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Similarly, analyses limited to women with anxiety scores at each of the three time periods

did not differ from those from the primary analyses.

In conclusion, we found that women with bicultural psychological acculturation
as measured by PAS had lower trait anxiety in early pregnancy than less acculturated
women, while proxies of higher acculturation (English language preference and 2" or 31
generation in the US) were associated with higher trait anxiety scores in early pregnancy.
Future studies should consider using multiple measurements of acculturation when

studying mental health risks in pregnancy, until a gold standard can be established.
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Table 1. Characteristics of study participants according to measures of anxiety, Proyecto Buena Salud, 2006-2011

Age
16-19
20-24
25-29
>30
Education
< High School

High School graduate
Some college/graduate
Annual household income
<$15,000
>$15,000-$30,000
>$30,000
Living with partner
No
Yes
Any smoking during pregnancy
No
Yes
Parity
Nulliparous
1
>2

Anxiety measure

Total Sample

(n=1412)
n %
441 31.2
551  39.0
255 18.1
165 11.7
646 48.1
429 31.9
268 20.0
400 57.6
202 29.1
92 13.3
650 48.9
679 51.1
1144 83.9
220 16.1
571 41.5
424  30.8
380 27.6

Trait

(early pregnancy)

mean

39.8
40.2
40.1
37.4

39.7
41.0
36.6

41.7
38.3
35.8

40.7
38.9

38.9
44.7

38.9
39.4
41.2

sd

9.8
10.2
11.3
10.9

10.1
10.7
9.5

111
9.8
8.6

10.7
10.0

10.1
11.0

10.0
10.1
11.2

p-value

0.02

<.0001

<.0001

<.01

<.0001

<.01

State

(mid-pregnancy)

mean

33.5
33.7
35.2
34.9

34.8
334
34.1

35.9
33.0
33.4

34.4
33.6

33.2
38.1

33.2
34.6
34.6

sd

10.8
111
13.0
14.2

11.5
11.8
12.0

12.7
10.2
11.7

11.9
11.6

11.2
13.3

10.9
12.1
12.4

p-value

0.59

0.43

0.15

0.43

<.001

0.36

State

(late-pregnancy)

mean

324
32.7
33.1
33.6

33.9
32.9
31.0

34.0
31.0
29.5

33.9
32.0

31.9
37.3

31.7
32.5
34.4

sd

10.0
11.2
11.8
13.3

11.5
11.3
10.4

114
10.8
9.4

11.5
10.9

10.6
13.3

10.4
10.6
12.7

p-value

0.82

0.05

<.01

0.02

<.0001

0.03

Numbers may not sum to 100 due to rounding
P-values generated from one-way ANOVA and t-tests
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Table 2. Bivariate associations of covariates by continuous measures of anxiety, Proyecto Buena Salud, 2006-2011

Continuous Psychological Acculturation
score (mean, SD)

Psychological Acculturation Scale (PAS)
Low <3
High =3

Low (<3)
Bicultural (3)
High (>3)

Language preference for speaking/reading

Spanish
English

Generation in the United States
First generation
Second or third generation

Generation in the United States
First generation
Second generation
Third generation

Anxiety measure

Total
Sample

n

24

1014
271

1014
101
170

333
1009

639
730

639
649
81

Numbers may not sum to 100 due to rounding
P-values generated from one-way ANOVA and t-tests

%

0.65

78.9
21.1

78.9
7.9
13.2

24.8
75.2

46.7
53.3

46.7
47.4
5.9

Trait

(early pregnancy)

mean

-37.3

39.8
39.2

39.8
36.8
40.6

38.6
40.1

38.8
40.6

38.8
40.9
38.4

sd

10.4

10.4
10.4

10.4
10.3
10.2

111
10.2

10.5
10.2

10.5
10.4
8.9

p-value

<.0001

0.39

0.01

0.02

<.01

0.001

State

(mid-pregnancy)

mean

-31.6

34.1
33.7

34.1
32.1
34.7

33.5
34.4

33.9
344

33.9
34.5
33.3

sd

11.6

11.6
11.7

11.6
111
12.0

12.2
11.5

11.7
11.7

11.7
11.9
10.4

p-value

<.0001

0.77

0.53

0.44

0.60

0.74

State

(late-pregnancy)

mean

-30.5

32.8
33.3

32.8
31.6
34.6

33.2
32.8

32.8
32.9

32.8
32.8
33.7

sd

11.2

11.2
11.2

11.2
11.9
10.5

12.3
10.9

11.7
10.8

11.7
10.8
10.5

p-value

<.0001

0.65

0.25

0.70

0.97

0.89

*First generation: born in Puerto Rico/Dominican Republic, Second gegr?eration: at least one parent born in Puerto Rico or Dominican Republic, Third

generation: Grandparents born in Puerto Rico/Dominican Republic



Table 3. Unadjusted and multivariable beta coefficients, standard errors and p values for effects of acculturation on trait and state anxiety scores, Proyecto Buena Salud, 2006-2011.

Trait anxiety score State anxiety score (mid-pregnancy) State anxiety score (late-pregnancy)
Unadusted Adjusted Unadjusted Adjusted Unadjusted Adjusted
8 SE p-value 8 SE p-value 8 SE p-value 8 SE p-value 8 SE p-value 8 SE p-value
Psychological Acculturation Scale (PAS)
PAS - 2 level
Low (<3) Referent Referent Referent Referent Referent
High (>3) -0.62 0.7 0.39 -0.93 0.7 0.19 -0.37 1.3 0.77 -0.17 13 0.89 0.48 1.0 0.65 0.00 11 0.99
PAS - 3 level
Low (<3) Referent 0.01 <.01 Referent 0.53 Referent 0.65 Referent 0.25 Referent 0.89
Bicultural (3) -3.03 1.1 -3.62 1.1 -1.92 1.9 -1.49 1.9 -1.26 1.5 -1.68 1.5
High (>3) 0.79 0.9 0.69 0.9 0.60 1.5 0.66 1.6 1.76 13 1.27 13
Continuous PAS Score (mean, SD) -0.40 0.5 0.38 -0.55 0.5 0.22 -0.18 0.8 0.81 -0.24 0.8 0.76 0.19 0.7 0.78 0.05 0.7 0.95
Language preference for
speaking/reading
Spanish Referent Referent Referent Referent Referent
English  1.53 0.7 0.02 1.41 0.7 0.04 0.84 11 0.44 1.55 11 0.17 -0.39 1.0 0.70 -0.04 11 0.96
Generation in the United States*
First generation Referent Referent Referent Referent Referent
Second or third generation  1.84 0.6 <.01 1.83 0.6 <.01 0.51 1.0 0.60 0.78 1.0 0.44 0.07 0.8 0.93 0.06 0.9 0.94
Generation in the United States*
First generation Referent <.01 <.01 Referent 0.74 0.71 Referent 0.30 Referent 0.99
Second generation 2.1 0.6 2.10 0.6 0.65 1.0 0.85 1.0 -0.06 0.8 0.03 0.9
Third generation -0.31 13 -0.41 1.3 -0.57 2.1 0.19 2.2 0.92 2.0 0.35 2.0

*Adjusted model included age, education, parity and living with a partner
*First generation: born in Puerto Rico/Dominican Republic, Second generation: at least one parent born

in Puerto Rico or Dominican Republic, Third generation: Grandparents born in Puerto Rico/Dominican
6= Beta coefficient; SE= Standard Error
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Table 4. Unadjusted and multivariable beta coefficients, standard errors and p values for the association between acculturation and change in
state anxiety from mid to late pregnancy, Proyecto Buena Salud, 2006-2011.

Continuous change in state anxiety

Increase in state anxiety

Psychological Acculturation Scale (PAS)
PAS - 2 level
Low (<3)
High (>3)
PAS - 3 level
Low (<3)
Bicultural (3)
High (>3)
Continuous PAS Score (mean, SD)
Language preference for
speaking/reading
Spanish
English
Generation in the United States*
First generation
Second or third generation
Generation in the United States*
First generation
Second generation
Third generation

201
49

201
25
24
2.3

61
184

121
130

121
121
9

%

80.4
19.6

80.4
10.0
9.6
0.7

24.9
75.1

48.2
51.8

48.2
48.2
3.6

Unadjusted

6 SE
Referent
-3.11 1.6
Referent
-1.72 2.1
-4.55 2.2
-2.02 1.0
Referent
-1.94 1.6
Referent
-0.38 1.4
Referent
-0.47 1.4
-1.05 3.8

p-value

0.05

0.10

0.04

0.22

0.79

0.92

Adjusted
8 SE  p-value

-2.58 1.6 0.12
0.18

-1.15 2.2

-4.10 2.2

-145 1.0 0.15

-259 16 0.11

-0.31 1.4 0.83
0.97

-0.28 1.4

-0.66 3.7

Unadjusted

OR 95%Cl
Referent

1.82 0.97-3.42
Referent

0.91 0.38-2.15

3.91 1.55-9.86

1.55 1.04-2.31
Referent

1.36 0.75-2.48
Referent

1.04 0.63-1.72
Referent

1.04 0.62-1.73

1.14 0.29-4.45

Adjusted
OR 95%ClI
1.57 0.80-3.08
0.72 0.28-1.82
3.72  1.40-9.90
1.46  0.95-2.24
1.80 0.92-3.53
1.10 0.64-1.90
1.11  0.63-1.93
1.03 0.25-4.27

*Adjusted model included age, education, parity and living with a partner

*First generation: born in Puerto Rico/Dominican Republic, Second generation:

Third generation: Grandparents born in Puerto Rico/Dominican Republic
OR= 0dds ratios; Cl= Confidence Intervals

at least one parent born in Puerto Rico or Dominican Republic,



H. DISCUSSION AND RECOMMENDATIONS

In summary, low acculturation was associated with possible increased odds of
adverse birth outcomes, increased odds of intending to exclusively breastfeed and
decreased trait anxiety in pregnancy, in a sample of predominantly Puerto Rican women.
Our first hypothesis that lower acculturation would be associated with lower risk of
adverse birth outcomes was not proven. This finding is contrary to the Hispanic
Paradox*®', but consistent with some literature which finds no protective effects for

island-born Puerto Rican women, *'?"%

. This may be due to less selective migration for
Puerto Ricans, which contributes to the poorer outcomes for new arrivals. Our findings
also support previous research that has cited heterogeneity among Latinas, and calls for
future studies to consider looking at differences within ethnic groups by country of
origin.”

Our second hypothesis was that higher acculturation would be inversely related
to intention to breastfeed. This study provides evidence supporting this hypothesis, as
women with higher acculturation were less likely to report intent to breastfeed (vs
formula feed) and intent to combination feed (vs formula feed) compared to women with
lower acculturation. This inverse association is consistent with findings in Puerto Ricans

. 105,108,111-114,116
as well as other Latino subgroups > ™ ’

as well as in studies where no subgroups
beyond “Latino” were reported.”'"*'%*!">!11" Thegse findings highlight the need for
health care providers to assess acculturation in pregnancy, as it may help to inform
education around infant feeding and the benefits of breastfeeding. Even women who

intend to breastfeed in pregnancy need support in order to so successfully and for a long

enough duration for the child to truly receive the desired health benefits.
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Finally, our third hypothesis was that higher acculturation would be associated
with increased state and trait anxiety in pregnancy. This hypothesis was partially
supported, as that relationship was observed only when the proxy measures of
acculturation (English language preference and 2™ or 3™ generation) were used. Women
who preferred English and were second or third generation in the US had higher trait
anxiety scores after adjustment, but women with higher psychological acculturation had
lower trait anxiety scores. In addition, over the course of their pregnancies, women with
higher psychological acculturation were more likely to have an increase in state anxiety.
Women who preferred to speak English were also at marginally higher odds of having
state anxiety increase from mid to late pregnancy. The literature on anxiety in pregnancy
and acculturation in Latinas is very sparse, and this study adds to the research base and
underscores the need to study this important topic. Our findings were inconsistent with
some, >"*° but not all'*>"' studies on acculturation and anxiety. None of the identified
studies'>'*""*! focused on women of Puerto Rican heritage, and none used the
Psychological Acculturation Scale as its measure of acculturation. Comparability of the
findings in the present study with the available literature is limited by the different
subgroup of Latinas being study, as well as the varying measures of acculturation and
anxiety utilized.

The three studies presented here highlight some important issues related to the
study of acculturation among Puerto Ricans. First, we found that results varied based on
the measure of acculturation that was utilized. It will be important for future research to
identify appropriate tools for measurement of the construct of acculturation in different
subgroups of Latinas. In addition, more comprehensive acculturation summary measures
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could be created that take into account multiple factors, such as length of time spent in
the US, fluency measures for each language (Spanish and English), as well as the more
typically measured food, music and cultural identification items commonly used in
bidimensional acculturation instruments. Second, longitudinal studies that investigate
birth outcomes over time could provide a more complete picture of how acculturation
differs over time, and how this affects maternal and infant health. Longitudinal surveys
would also improve the quality of intergenerational comparisons of health, and provide
the opportunity to include time spent in each country as an important, and often

understudied factor.'*°

Finally, these studies support the idea that in order to reduce
racial and ethnic disparities in maternal and child health, researchers and health care
providers alike must move beyond simply “checking the box” for race or language. More
research should focus on how culture, language and sociodemographic circumstances

interact to influence health, and look within subgroups of women by race and ethnicity

for distinct problems, opportunities and solutions.

These studies contribute to the literature and are novel in that they use a validated
tool to measure psychological acculturation, as few other studies identified in the
literature review have done. In addition, the prospective nature and high response rates
add to the study’s strengths. Study limitations include possible social desirability bias for
the intent to breastfeed outcome. Sensitivity analyses for the intent to breastfeed
manuscript also showed that women with higher education were less likely to complete
the study. To the extent that education is associated with both acculturation and infant

feeding, this may have biased results towards the null. There may have also been
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incomplete adjustment for confounding, especially related to the measure of social

support.

The generalizability of these studies is limited to women in the Northeast, of
Puerto Rican heritage, yet there are significant populations of Puerto Ricans living in this
geographic region who may benefit from this research. The studies focus on a
demographically high-risk subgroup of Latinas that have not been well-represented in
perinatal epidemiology studies. This work is important as it can help inform the training
of health care providers to improve cultural competency in assessment and treatment of
Latina women, and serves as a reminder of the heterogeneity of Latinos in the US and the
need to consider acculturation as a factor in the effort to reduce health disparities by race

and ethnicity.
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APPENDIX A. The Psychological Acculturation Scale, Tropp, 1999

Only
with
PR/D

More with
PR/D than
with
Americans

The same
with PR/D
and
Americans

More with
Americans
than with
PR/D

Only with
Americans

1. With which group(s) of
people do you feel you
share most of your beliefs
and values?

1

2

3

4

2. With which group(s) of
people do you feel you
have the most in common?

3. With which group(s) of
people do you feel the
most comfortable?

4. In your opinion, which
group(s) of people best
understands your ideas
(your way of thinking)?

5. Which culture(s) do you
feel proud to be a part of?

6. In which culture(s) do
you know how things are
done and feel that you can
do them easily?

7. In which culture(s) do
you feel confident that you
know how to act?

8. In your opinion, which
group(s) of people do you
understand best?

9. In which culture(s) do
you know what is
expected of a person in
various situations?

10. Which culture(s) do
you know the most about
the history, traditions, and
customs, and so forth?

References

97




1. March of Dimes. Preterm labor and birth. Preterm labor and birth Web site.

http://www.marchofDimes.org/pregnancy/preterm-labor-and-birth.aspx. Published June

2013. Updated 2013. Accessed September 1, 2014.

2. Marmot M, Bell R. Fair society, healthy lives. Public Health. 2012;126 Suppl 1:S4-10.

3. Campbell JC. Health consequences of intimate partner violence. Lancet.

2002;359(9314):1331-1336.

4. Keegan J, Parva M, Finnegan M, Gerson A, Belden M. Addiction in pregnancy. J

Addict Dis. 2010;29(2):175-191.

5. Giurgescu C, McFarlin BL, Lomax J, Craddock C, Albrecht A. Racial discrimination
and the black-white gap in adverse birth outcomes: A review. J Midwifery Womens

Health. 2011;56(4):362-370.

6. Walker JL, Ruiz RJ, Chinn JJ, Marti N, Ricks TN. Discrimination, acculturation and
other predictors of depression among pregnant Hispanic women. Ethn Dis.

2012;22(4):497-503.

7. Buekens P, Notzon F, Kotelchuck M, Wilcox A. Why do Mexican Americans give

birth to few low-birth-weight infants? Am J Epidemiol. 2000;152(4):347-351.

8. Scribner R, Dwyer JH. Acculturation and low birthweight among Latinos in the

Hispanic HANES. Am J Public Health. 1989;79(9):1263-1267.

9. Platt MJ. Outcomes in preterm infants. Public Health. 2014;128(5):399-403.

98



10. World Health Organization. International statistical classification of diseases and

related health problems. 10th revision ed. Geneva: World Health Organization; 1992.

11. Barker DJ. The developmental origins of chronic adult disease. Acta Paediatr Suppl.

2004;93(446):26-33.

12. Kramer MS. Determinants of low birth weight: Methodological assessment and meta-

analysis. Bull World Health Organ. 1987;65(5):663-737.

13. Lawn JE, Blencowe H, Oza S, et al. Every newborn: Progress, priorities, and

potential beyond survival. Lancet. 2014;384(9938):189-205.

14. Longo S, Bollani L, Decembrino L, Di Comite A, Angelini M, Stronati M. Short-term
and long-term sequelae in intrauterine growth retardation (IUGR). J Matern Fetal

Neonatal Med. 2013;26(3):222-225.

15. Bauer UE, Briss PA, Goodman RA, Bowman BA. Prevention of chronic disease in
the 21st century: Elimination of the leading preventable causes of premature death and

disability in the USA. Lancet. 2014;384(9937):45-52.

16. Simmons LE, Rubens CE, Darmstadt GL, Gravett MG. Preventing preterm birth and
neonatal mortality: Exploring the epidemiology, causes, and interventions. Semin

Perinatol. 2010;34(6):408-415.

99



17. Aagaard-Tillery KM, Porter TF, Lane RH, Varner MW, Lacoursiere DY. In utero
tobacco exposure is associated with modified effects of maternal factors on fetal growth.

Am J Obstet Gynecol. 2008;198(1):66.e1-66.¢6.

18. Sharma R, Biedenharn KR, Fedor JM, Agarwal A. Lifestyle factors and reproductive

health: Taking control of your fertility. Reprod Biol Endocrinol. 2013;11:66-7827-11-66.

19. Doherty SP, Grabowski J, Hoffman C, Ng SP, Zelikoff JT. Early life insult from
cigarette smoke may be predictive of chronic diseases later in life. Biomarkers. 2009;14

Suppl 1:97-101.

20. Mund M, Louwen F, Klingelhoefer D, Gerber A. Smoking and pregnancy--a review
on the first major environmental risk factor of the unborn. Int J Environ Res Public

Health. 2013;10(12):6485-6499.

21. Sithisarn T, Granger DT, Bada HS. Consequences of prenatal substance use. /nt J

Adolesc Med Health. 2012;24(2):105-112.

22.Ip S, Chung M, Raman G, et al. Breastfeeding and maternal and infant health
outcomes in developed countries. Evid Rep Technol Assess (Full Rep).

2007;(153)(153):1-186.

23. Hauck FR, Thompson JM, Tanabe KO, Moon RY, Vennemann MM. Breastfeeding
and reduced risk of sudden infant death syndrome: A meta-analysis. Pediatrics.

2011;128(1):103-110.

100



24. Belfort MB, Rifas-Shiman SL, Kleinman KP, et al. Infant feeding and childhood
cognition at ages 3 and 7 years: Effects of breastfeeding duration and exclusivity. JAMA

Pediatr. 2013;167(9):836-844.

25. Feng LP, Chen HL, Shen MY. Breastfeeding and the risk of ovarian cancer: A meta-

analysis. J Midwifery Womens Health. 2014;59(4):428-437.

26. Jager S, Jacobs S, Kroger J, et al. Breast-feeding and maternal risk of type 2 diabetes:

A prospective study and meta-analysis. Diabetologia. 2014;57(7):1355-1365.

27. Sharma AJ, Dee DL, Harden SM. Adherence to breastfeeding guidelines and

maternal weight 6 years after delivery. Pediatrics. 2014;134 Suppl 1:S42-9.

28. Flacking R, Ewald U, Nyqvist KH, Starrin B. Trustful bonds: A key to "becoming a
mother" and to reciprocal breastfeeding. Stories of mothers of very preterm infants at a

neonatal unit. Soc Sci Med. 2006;62(1):70-80.

29. Dunn RL, Kalich KA, Henning MJ, Fedrizzi R. Engaging field-based professionals in
a qualitative assessment of barriers and positive contributors to breastfeeding using the

social ecological model. Matern Child Health J. 2014.

30. World Health Organization, Department of Mental Health and Substance Abuse.
Gender disparities in mental health. Gender and women's mental health. Web site.

http://www.who.int/mental _health/prevention/genderwomen/en/. Updated 2014.

Accessed September 1, 2014.

101



31. World Health Organization. The global burden of disease, 2004 update.

http://www.who.int/healthinfo/global burden_ disease/2004 report_update/en/. Updated

2004. Accessed September 1, 2014.

32. Rallis S, Skouteris H, McCabe M, Milgrom J. The transition to motherhood: Towards

a broader understanding of perinatal distress. Women Birth. 2014;27(1):68-71.

33. Bennett HA, Einarson A, Taddio A, Koren G, Einarson TR. Prevalence of depression

during pregnancy: Systematic review. Obstet Gynecol. 2004;103(4):698-709.

34. Horowitz JA, Murphy CA, Gregory KE, Wojcik J. A community-based screening
initiative to identify mothers at risk for postpartum depression. J Obstet Gynecol

Neonatal Nurs. 2011;40(1):52-61.

35. Seng JS, Kohn-Wood LP, McPherson MD, Sperlich M. Disparity in posttraumatic
stress disorder diagnosis among African American pregnant women. Arch Womens Ment

Health. 2011;14(4):295-306.

36. Fergusson DM, Horwood LJ, Thorpe K. Changes in depression during and following

pregnancy. Paediatr Perinat Epidemiol. 1996;10(3):279-293.

37. Borri C, Mauri M, Oppo A, et al. Axis I psychopathology and functional impairment
at the third month of pregnancy: Results from the perinatal depression-research and

screening unit (PND-ReScU) study. J Clin Psychiatry. 2008;69(10):1617-1624.

102



38. Dunkel Schetter C. Psychological science on pregnancy: Stress processes,
biopsychosocial models, and emerging research issues. Annu Rev Psychol. 2011;62:531-

558.

39. McDonald SW, Kingston D, Bayrampour H, Dolan SM, Tough SC. Cumulative
psychosocial stress, coping resources, and preterm birth. Arch Womens Ment Health.

2014;17(6):559-568.

40. Khashan AS, Everard C, McCowan LM, et al. Second-trimester maternal distress

increases the risk of small for gestational age. Psychol Med. 2014;44(13):2799-2810.

41. Ding XX, Wu YL, Xu SJ, et al. Maternal anxiety during pregnancy and adverse birth
outcomes: A systematic review and meta-analysis of prospective cohort studies. J Affect

Disord. 2014;159:103-110.

42. Ibanez G, Charles MA, Forhan A, et al. Depression and anxiety in women during
pregnancy and neonatal outcome: Data from the EDEN mother-child cohort. Early Hum

Dev. 2012;88(8):643-649.

43. Austin MP, Hadzi-Pavlovic D, Leader L, Saint K, Parker G. Maternal trait anxiety,
depression and life event stress in pregnancy: Relationships with infant temperament.

Early Hum Dev. 2005;81(2):183-190.

44. O'Connor TG, Heron J, Golding J, Beveridge M, Glover V. Maternal antenatal
anxiety and children's behavioural/emotional problems at 4 years. Report from the Avon

longitudinal study of parents and children. Br J Psychiatry. 2002;180:502-508.

103



45. Mennes M, Stiers P, Lagae L, Van den Bergh B. Long-term cognitive sequelae of
antenatal maternal anxiety: Involvement of the orbitofrontal cortex. Neurosci Biobehav

Rev. 2006;30(8):1078-1086.

46. MacDorman MF. Race and ethnic disparities in fetal mortality, preterm birth, and

infant mortality in the United States: An overview. Semin Perinatol. 2011;35(4):200-208.

47. Culhane JF, Goldenberg RL. Racial disparities in preterm birth. Semin Perinatol.

2011;35(4):234-239.

48. Singh GK, Rodriguez-Lainz A, Kogan MD. Immigrant health inequalities in the
United States: Use of eight major national data systems. ScientificWorldJournal.

2013;2013:512313.

49. United States Census Bureau. US Census bureau projections show a slower growing,
older, more diverse nation a half century from now.

https://www.Census.gov/newsroom/releases/archives/population/cb12-243 .html.

Published December 12, 2012. Updated 2014. Accessed September 3, 2014.

50. Krogstad JM, Lopez MH. Hispanic nativity shift: US births drive population growth

as immigration stalls. 2014(September 1, 2014).

51. United States Census Bureau. The Hispanic population 2010, 2010 Census Briefs.

http://www.Census.gov/prod/cen2010/briefs/c2010br-04.pdf. Updated May 2011.

Accessed April 28, 2013.

104



52. Centers for Disease Control and Prevention, Behavioral Risk Factor Surveillance
System. March of Dimes special report: Maternal and infant health in US Hispanic

populations: Prematurity and related health indicators. 2014.

53. Lara M, Gamboa C, Kahramanian MI, Morales LS, Bautista DE. Acculturation and
Latino health in the United States: A review of the literature and its sociopolitical

context. Annu Rev Public Health. 2005;26:367-397.

54. Martin JA, Hamilton BE, Sutton PD, et al. Births: Final data for 2010. National vital
statistics report: from the Centers for Disease Control and Prevention, National Center

for Health Statistics, National Vital Statistics System. 2012;61(1).

55. Gutierrez D. An historic overview of Latino immigration and the Demographic
Transformation of the United States. National Park Service, American Latino Theme

Study Web site. http://www.nps.gov/Latino/Latinothemestudy/immigration.htm. Updated

2014. Accessed September 4, 2014.

56. Fleischman AR, Oinuma M. Fortification of corn masa flour with folic acid in the

United States. Am J Public Health. 2011;101(8):1360-1364.

57. United States Census Bureau, Population Division. Monthly population estimates by
age, sex, race and Hispanic origin for the United States: April 1, 2010 to July 1, 2012.
Monthly population estimates by age, sex, race and Hispanic origin for the United States

Web site. https://www.Census.gov/popest/data/national/asrh/2012/2012-nat-detail.html.

Updated 2013. Accessed September 4, 2014.

105



58. Markides KS, Eschbach K. Aging, migration, and mortality: Current status of
research on the Hispanic paradox. J Gerontol B Psychol Sci Soc Sci. 2005;60 Spec No

2:68-75.

59. Markides KS, Coreil J. The health of Hispanics in the southwestern United States: An

epidemiologic paradox. Public Health Reports. 1986;101:253-265.

60. Guendelman S. Immigrants may hold clues to protecting health during pregnancy. In:
Jamner MS, Stokols D, eds. Promoting human wellness: New frontiers for research,

practice, and policy. Berkeley, CA: University of California Press; 2000:222-257.

61. Franzini L, Ribble JC, Keddie AM. Understanding the Hispanic paradox. Ethnicity

and Disease. 2001;11:496-518.

62. Abraido-Lanza A, White K, Vasques E. Immigrant populations and health. . In:
Anderson N, ed. Encyclopedia of health and behavior. Newbury Park, CA: Sage;

2004:533-537.

63. Acevedo-Garcia D, Soobader MJ, Berkman LF. The differential effect of foreign-
born status on low birth weight by race/ethnicity and education. Pediatrics.

2005;115(1):¢20-30.

64. Hummer R. Paradox found (again): Infant mortality among the Mexican-origin

population in the United States. Demography. 2007;44(3):441-457.

106



65. Liu KL, Laraque F. Higher mortality rate among infants of US-born mothers
compared to foreign-born mothers in New York City. J Immigr Minor Health.

2006;8(3):281-289.

66. Flores ME, Simonsen SE, Manuck TA, Dyer JM, Turok DK. The "Latina
epidemiologic paradox": Contrasting patterns of adverse birth outcomes in US-born and

foreign-born Latinas. Womens Health Issues. 2012;22(5):¢501-7.

67. Detjen MG, Nieto FJ, Trentham-Dietz A, Fleming M, Chasan-Taber L. Acculturation
and cigarette smoking among pregnant Hispanic women residing in the United States. 4m

J Public Health. 2007;97(11):2040-2047.

68. Abraido-Lanza AF, Chao MT, Florez KR. Do healthy behaviors decline with greater
acculturation? Implications for the Latino mortality paradox. Soc Sci Med.

2005;61(6):1243-1255.

69. Shaw R. The health benefits of Hispanic communities for non-Hispanic mothers and
infants: Another Hispanic paradox. American Journal of Public Health. 2013;Epub ahead

of print April 18, 2013.

70. Marin G, Sabogal F, Marin BV, Otero-Sabogal R, Perez-Stable EJ. Development of a
short acculturation scale for Hispanics. Hispanic Journal of Behavioral Sciences.

1987;9(2):183-205.

71. Barona A, Miller JA. Short acculturation scale for Hispanic youth (SASH-Y): A

preliminary report. Hispanic Journal of Behavioral Sciences. 1994;16(2):155-162.

107



72. Norris AE, Ford K, Bova CA. Psychometrics of a brief acculturation scale for
Hispanics in a probability sample of urban Hispanic adolescents and young adults.

Hispanic Journal of Behavioral Sciences. 1996;18(1):29-38.

73. Cabassa L. Measuring acculturation: Where we are and where we need to go.

Hispanic Journal of Behavioral Sciences. 2003;25(2):127-146.

74. Cuellar I, Harris L, Jasso R. An acculturation scale for Mexican Americans, normal

and clinical populations. Hisp J Behav Sci. 1980;2(3):199-217.

75. Cuellar I, Arnold B, Maldonado RE. The acculturation rating scale for Mexican
Americans-II: A revision of the original ARSMA scale. Hispanic Journal of Behavioral

Sciences. 1995;17(3):275-304.

76. Marin G, Gamba RJ. A new measurement of acculturation for Hispanics: The
bidimensional acculturation scale for Hispanics (BAS). Hispanic Journal of Behavioral

Sciences. 1996;18(3):297-316.

77. Tropp LR, Erkut S, Coll CG, Alarcon O, Vazquez Garcia HA. Psychological
acculturation: Development of a new measure for Puerto Ricans on the US mainland.

Educ Psychol Meas. 1999;59(2):351-367.

78. Marin G. Issues in the measurement of acculturation among Hispanics. . In: Geisinger
KF, ed. Psychological testing of Hispanics. Washington, D.C.: American Psychological

Association; 1992:23-51.

108



79. Berry JW. Acculturation as varieties of adaptation. In: Padilla AM, ed.
Acculturation: Theory, models, and some new findings. Boulder, CO: Westview; 1980:9-

24.

80. Viruell-Fuentes EA, Miranda PY, Abdulrahim S. More than culture: Structural
racism, intersectionality theory, and immigrant health. Soc Sci Med. 2012;75(12):2099-

2106.

81. Palloni A, Morenoff JD. Interpreting the paradoxical in the Hispanic paradox:

Demographic and epidemiologic approaches. Ann N Y Acad Sci. 2001;Dec(952):140-174.

82. Duany J. Mobile livelihoods: The sociocultural practices of circular migrants between

Puerto Rico and the United States. International Migration Review. 2002;36(2):355-388.

83. Hoggatt KJ, Flores M, Solorio R, Wilhelm M, Ritz B. The "Latina epidemiologic
paradox" revisited: The role of birthplace and acculturation in predicting infant low birth

weight for Latinas in Los Angeles, CA. J Immigr Minor Health. 2012;14(5):875-884.

84. Ramos BM, Jurkowski J, Gonzalez BA, Lawrence C. Latina women: Health and

healthcare disparities. Soc Work Public Health. 2010;25(3):258-271.

85. Torres Stone R, Rivera FI, Berdahl T. Predictors of depression among non-Hispanic
Whites, Mexicans and Puerto Ricans: A look at race/ethnicity as a reflection of social

relations. Race and Society. 2004;7(2):79-97.

109



86. Gill SL. Breastfeeding by Hispanic women. J Obstet Gynecol Neonatal Nurs.

2009;38(2):244-252.

87. Bethel JW, Walsh J, Schenker MB. Preterm, low-birth-weight deliveries, and

farmwork among Latinas in California. J Occup Environ Med. 2011;53(12):1466-1471.

88. D'Anna-Hernandez KL, Hoffman MC, Zerbe GO, Coussons-Read M, Ross RG,
Laudenslager ML. Acculturation, maternal cortisol, and birth outcomes in women of

Mexican descent. Psychosom Med. 2012;74(3):296-304.

89. Ruiz RJ, Pickler RH, Marti CN, Jallo N. Family cohesion, acculturation, maternal
cortisol, and preterm birth in Mexican-American women. Int J Womens Health.

2013;5:243-252.

90. Acevedo-Garcia D, Soobader MJ, Berkman LF. Low birthweight among US
Hispanic/Latino subgroups: The effect of maternal foreign-born status and education. Soc

Sci Med. 2007;65(12):2503-2516.

91. Ceballos M, Palloni A. Maternal and infant health of Mexican immigrants in the
USA: The effects of acculturation, duration, and selective return migration. Ethn Health.

2010;15(4):377-396.

92. Urquia ML, O'Campo PJ, Heaman MI. Revisiting the immigrant paradox in
reproductive health: The roles of duration of residence and ethnicity. Soc Sci Med.

2012;74(10):1610-1621.

110



93. March of Dimes. March of Dimes premature birth report card 2013: Puerto Rico.

http://www.marchofDimes.com/glue/materials/premature-birth-report-card-puerto-

rico.pdf. Updated 2013. Accessed May 15, 2014.

94. March of Dimes, PMNCH, Save the Children, WHO. Born too soon: The global

action report on preterm birth. Eds CP Howson, MV Kinney, JE Lawn. 2012.

95. Massachusetts Department of Public Health, Division of Research and Epidemiology,

Bureau of Health Information. Massachusetts births 2010. 2013.

96. Centers for Disease Control and Prevention (CDC). Progress in increasing
breastfeeding and reducing racial/ethnic differences - United States, 2000-2008 births.

MMWR Morb Mortal Wkly Rep. 2013;62(5):77-80.

97. Chapman DJ, Perez-Escamilla R. Breastfeeding among minority women: Moving

from risk factors to interventions. Adv Nutr. 2012;3(1):95-104.

98. Chapman DJ, Damio G, Young S, Perez-Escamilla R. Effectiveness of breastfeeding
peer counseling in a low-income, predominantly Latina population: A randomized

controlled trial. Arch Pediatr Adolesc Med. 2004;158(9):897-902.

99. Merewood A, Brooks D, Bauchner H, MacAuley L, Mehta SD. Maternal birthplace
and breastfeeding initiation among term and preterm infants: A statewide assessment for

Massachusetts. Pediatrics. 2006;118(4):¢1048-54.

111



100. Lutter CK, Morrow AL. Protection, promotion, and support and global trends in

breastfeeding. Adv Nutr. 2013;4(2):213-219.

101. Pachon H, Olson C. Retrospective analysis of exclusive breastfeeding practices
among four Hispanic subgroups in New York’s EFNEP. Journal of Nutrition Education.

1999;31:39-46.

102. Ahluwalia IB, D'Angelo D, Morrow B, McDonald JA. Association between
acculturation and breastfeeding among Hispanic women: Data from the pregnancy risk

assessment and monitoring system. J Hum Lact. 2012;28(2):167-173.

103. Sussner KM, Lindsay AC, Peterson KE. The influence of acculturation on breast-
feeding initiation and duration in low-income women in the US. J Biosoc Sci.

2008;40(5):673-696.

104. Singh GK, Kogan MD, Dee DL. Nativity/immigrant status, race/ethnicity, and
socioeconomic determinants of breastfeeding initiation and duration in the United States,

2003. Pediatrics. 2007;119 Suppl 1:S38-46.

105. Harley K, Stamm NL, Eskenazi B. The effect of time in the US on the duration of
breastfeeding in women of Mexican descent. Matern Child Health J. 2007;11(2):119-

125.

106. Bartick M, Reyes C. Las dos cosas: An analysis of attitudes of Latina women on

non-exclusive breastfeeding. Breastfeed Med. 2012;7(1):19-24.

112



107. Higgins B. Puerto Rican cultural beliefs: Influence on infant feeding practices in

western New York. J Transcult Nurs. 2000;11(1):19-30.

108. Byrd TL, Balcazar H, Hummer RA. Acculturation and breast-feeding intention and

practice in Hispanic women on the US-Mexico border. Ethn Dis. 2001;11(1):72-79.

109. Thulier D, Mercer J. Variables associated with breastfeeding duration. . J Obstet

Gynecol Neonatal Nurs. 2009;38:259-268.

110. Dennis CL. Breastfeeding initiation and duration: A 1990-2000 literature review. . J

Obstet Gynecol Neonatal Nurs. 2002;31:12-32.

111. Chapman DJ, Perez-Escamilla R. Acculturative type is associated with breastfeeding

duration among low-income Latinas. Matern Child Nutr. 2013;9(2):188-198.

112. Gorman JR, Madlensky L, Jackson DJ, Ganiats TG, Boies E. Early postpartum

breastfeeding and acculturation among Hispanic women. Birth. 2007;34(4):308-315.

113. Rassin DK, Markides KS, Baranowski T, Richardson CJ, Mikrut WD, Bee DE.

Acculturation and the initiation of breastfeeding. J Clin Epidemiol. 1994;47(7):739-746.

114. Bonuck KA, Freeman K, Trombley M. Country of origin and race/ethnicity: Impact

on breastfeeding intentions. J Hum Lact. 2005;21(3):320-326.

115. Celi AC, Rich-Edwards JW, Richardson MK, Kleinman KP, Gillman MW.
Immigration, race/ethnicity, and social and economic factors as predictors of

breastfeeding initiation. Arch Pediatr Adolesc Med. 2005;159(3):255-260.

113



116. Gibson-Davis CM, Brooks-Gunn J. Couples' immigration status and ethnicity as

determinants of breastfeeding. Am J Public Health. 2006;96(4):641-646.

117. Anderson AK, Himmelgreen DA, Peng YK, Segura-Perez S, Perez-Escamilla R.
Social capital and breastfeeding initiation among Puerto Rican women. Adv Exp Med

Biol. 2004;554:283-286.

118. Takeuchi DT, Zane N, Hong S, et al. Immigration-related factors and mental

disorders among Asian Americans. Am J Public Health. 2007;97(1):84-90.

119. Leong F, Park YS, Kalibatseva Z. Disentangling immigrant status in mental health:
Psychological protective and risk factors among Latino and Asian American immigrants.

Am J Orthopsychiatry. 2013;83(2 Pt 3):361-371.

120. Burnam MA, Hough RL, Karno M, Escobar JI, Telles CA. Acculturation and
lifetime prevalence of psychiatric disorders among Mexican Americans in Los Angeles. J

Health Soc Behav. 1987;28(1):89-102.

121. Ortega AN, Rosenheck R, Alegria M, Desai RA. Acculturation and the lifetime risk
of psychiatric and substance use disorders among Hispanics. J Nerv Ment Dis.

2000;188(11):728-735.

122. Alegria M, Canino G, Shrout PE, et al. Prevalence of mental illness in immigrant

and non-immigrant US Latino groups. Am J Psychiatry. 2008;165(3):359-369.

114



123. Alegria M, Mulvaney-Day N, Torres M, Polo A, Cao Z, Canino G. Prevalence of
psychiatric disorders across Latino subgroups in the United States. Am J Public Health.

2007;97(1):68-75.

124. Wadhwa PD, Sandman CA, Porto M, Dunkel-Schetter C, Garite TJ. The association
between prenatal stress and infant birth weight and gestational age at birth: A prospective

investigation. Am J Obstet Gynecol. 1993;169(4):858-865.

125. Zambrana RE, Scrimshaw SC, Collins N, Dunkel-Schetter C. Prenatal health
behaviors and psychosocial risk factors in pregnant women of Mexican origin: The role

of acculturation. Am J Public Health. 1997;87(6):1022-1026.

126. Roesch SC, Dunkel Schetter C, Woo G, Hobel CJ. Modeling the types and timing of

stress in pregnancy. Anxiety, stress and coping. 2004;17(1):87-102.

127. Campos B, Schetter CD, Abdou CM, Hobel CJ, Glynn LM, Sandman CA.
Familialism, social support, and stress: Positive implications for pregnant Latinas. Cultur

Divers Ethnic Minor Psychol. 2008;14(2):155-162.

128. Campos B, Dunkel Schetter C, Walsh JA, Schenker M. Sharpening the focus on
acculturative change: ARSMA-II, stress, pregnancy anxiety and infant birthweight in

recently immigrated Latinas. Hispanic Journal of Behavioral Sciences. 2007;29:209-224.

129. Engle PL, Scrimshaw SC, Zambrana RE, Dunkel-Schetter C. Prenatal and postnatal

anxiety in Mexican women giving birth in Los Angeles. Health Psychol. 1990;9(3):285-

299.

115



130. Fleuriet KJ, Sunil TS. Perceived social stress, pregnancy-related anxiety, depression
and subjective social status among pregnant Mexican and Mexican American women in

South Texas. J Health Care Poor Underserved. 2014;25(2):546-561.

131. Ruiz RJ, Stowe RP, Brown A, Wommack J. Acculturation and biobehavioral
profiles in pregnant women of Hispanic origin: Generational differences. ANS Adv Nurs

Sei. 2012;35(3):E1-E10.

132. Dunkel Schetter C, Tanner L. Anxiety, depression and stress in pregnancy:
Implications for mothers, children, research, and practice. Curr Opin Psychiatry.

2012;25(2):141-148.

133. Chasan-Taber L, Fortner RT, Gollenberg A, Buonnaccorsi J, Dole N, Markenson G.
A prospective cohort study of modifiable risk factors for gestational diabetes among
Hispanic women: Design and baseline characteristics. J Womens Health (Larchmt).

2010;19(1):117-124.

134. Spielberger CD. Manual for the state-trait anxiety inventory. Palo Alto, CA:

Consulting Psychologists Press; 1983.

135. Textor J, Hardt J, Knuppel S. Dagitty: A graphical tool for analyzing causal

diagrams. Epidemiology. 2011;22(5):745.

136. Hyman I, Dussault G. The effect of acculturation on low birthweight in immigrant

women. Can J Public Health. 1996;87(3):158-162.

116



137. Kaufman JS, MacLehose RF, Torrone EA, Savitz DA. A flexible Bayesian
hierarchical model of preterm birth risk among US Hispanic subgroups in relation to

maternal nativity and education. BMC Med Res Methodol. 2011;11:51-2288-11-51.

138. Landale NS, Oropesa RS, Llanes D, Gorman BK. Does Americanization have
adverse effects on health?: Stress, health habits and infant outcomes among Puerto

Ricans. Social Forces. 1999;78(2):613-641.

139. Almeida J, Mulready-Ward C, Bettegowda VR, Ahluwalia IB. Racial/ethnic and
nativity differences in birth outcomes among mothers in New York city: The role of

social ties and social support. Matern Child Health J. 2014;18(1):90-100.

140. Jasso G, Massey DS, Rosenzweig MR, Smith JP. Immigrant health selectivity and
acculturation. In: Anderson NB, Bulatao RA, Cohen B, eds. Critical perspectives on
racial and ethnic differences in health in late life. Washington, D.C.: The National

Academies Press; 2004:227-266.

117



	signature page final[1]
	Dissertation Barcelona FINAL copyrighted
	Dissertation Barcelona FINAL copyrighted.2
	Dissertation Barcelona FINAL copyrighted.3
	Dissertation Barcelona FINAL copyrighted.4
	Dissertation Barcelona FINAL copyrighted.5

