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Abstract

Among women of Mexican descent, increased acculturation in the US has been associated with poorer health behaviors

during pregnancy. This study examined a population of low-income women of Mexican descent in an agricultural

community to determine: whether social support patterns were associated with age at arrival in the US; whether social

support was associated with pregnancy behaviors; and whether increased social support could prevent some of the negative

pregnancy behaviors that accompany acculturation. Participants were 568 pregnant women enrolled in prenatal care in the

Salinas Valley, California. Participants were predominantly Spanish speaking, born in Mexico, and from farmworker

families. Information on social networks, social support, age at arrival in the US, and pregnancy health behaviors was

gathered during interviews conducted during pregnancy and immediately after delivery. Poorer health behaviors were

observed among women who had come to the US at a younger age. Social support during pregnancy was lowest among

women who had come to the US at an older age. High parity, low education, and low income were also associated with low

social support. Higher social support was associated with better quality of diet, increased likelihood of using prenatal

vitamins, and decreased likelihood of smoking during pregnancy. High social support also appeared to prevent the

negative impact of life in the US on diet quality. Women with intermediate or low levels of social support who had spent

their childhoods in the US had significantly poorer diet quality than women who had spent their childhoods in Mexico.

However, among women with high social support, there was no difference in diet quality according to country of

childhood. Thus, in the case of diet quality, increased social support appears to prevent some of the negative pregnancy

behaviors that accompany time in the US among women of Mexican descent.

r 2005 Elsevier Ltd. All rights reserved.
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Introduction

The social stressors for immigrant women are
considerable. Many face language barriers, discri-
mination, and separation from family, friends, and
social resources. For Mexican immigrant women in
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California’s agricultural communities, these pro-
blems are often compounded by poverty, sub-
standard housing conditions, and a migrant life-
style (Bradman et al., 2005). Because of their
mobility and, often, undocumented immigration
status, pregnant women of Mexican descent in
farmworker communities are a difficult-to-study
population, with little known about their pregnancy
health, health behaviors, and resources for social
support.
.
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Studies have shown low levels of social support
among recent immigrants (Vega & Kolody, 1985).
With increasing time in the US, many Mexican
immigrant women become more socially integrated
and begin to develop social networks to replace
those left behind in Mexico. Traditional Mexican
culture places strong value on the extended family
as a source of emotional support and assistance
(Clark, 2001; Dunkel-Schetter, Sagrestano, Feld-
man, & Killingsworth, 1996). Relative to US-born
women of Mexican descent, Mexican immigrants to
the US are more likely to be married and to receive
support from their partner but are less likely to have
access to an established network of family and
friends (Dunkel-Schetter et al., 1996).

With increasing time in the US, immigrant
women tend to become more acculturated into US
society and to adopt poorer, ‘‘Americanized’’ health
behaviors during pregnancy. Studies of the effect of
acculturation on pregnancy health have found that
Mexican–American women born in the US are
more likely to use cigarettes, alcohol, or illicit drugs
during pregnancy (Vega, Kolody, Hwang, Noble, &
Porter, 1997; Wolff & Portis, 1996) and to have
poorer nutrition (Harley, Eskenazi, & Block, 2005)
than immigrant women born in Mexico.

US-born Mexican–American women are at high-
er risk of delivering a low birth weight (Collins &
Shay, 1994; Fuentes-Afflick & Lurie, 1997; Guen-
delman, Gould, Hudes, & Eskenazi, 1990; Singh &
Yu, 1996; Ventura & Taffel, 1985; Zambrana,
Scrimshaw, Collins, & Dunkel-Schetter, 1997) or
preterm infant (Crump, Lipsky, & Mueller, 1999;
Singh & Yu, 1996; Ventura & Taffel, 1985;
Zambrana et al., 1997) than their Mexico-born
counterparts. Poorer health behaviors and increased
risk of preterm delivery have also been observed
over a much shorter time frame: one study found
increases in preterm delivery among Mexican
women who had lived in the US for 5 years or
more, compared to more recent immigrants (Guen-
delman & English, 1995).

Conceptual framework

Acculturation and the agricultural context

Acculturation has been described as ‘‘a multi-
dimensional process in which individuals whose
primary learning has been in one culture (e.g., the
Mexican or Mexican–American culture) take over
characteristic ways of living from another culture
(e.g., the mainstream, non-Hispanic white culture)’’
(Hazuda, Haffner, Stern, & Eifler, 1988). Accultura-
tion encompasses changes in all cultural realms.
Elements of acculturation that may affect preg-
nancy health include changes in diet, smoking and
drinking patterns, family structures and social
support, and access to health care.

Several multi-item acculturation scales (Cuellar,
Harris, & Jasso, 1980; Deyo, Diehl, Hazuda, &
Stern, 1985; Marin, Sabogal, Marin, Otero-Sabogal,
& Perez-Stable, 1987) have been developed to
quantify acculturation among people of Mexican
decent. Most of the variability in these scales is
dominated by language variables, leading some
investigators to develop shortened versions of their
scales which use language variables only (Deyo et
al., 1985; Marin et al., 1987), or a combination of
language, ethnic identity, and nativity (Heilemann,
Lee, Stinson, Koshar, & Goss, 2000; Scribner &
Dwyer, 1989). Many studies of the effect of
acculturation on health simply use country of birth
as a proxy for acculturation into US society (Collins
& Shay, 1994; Crump et al., 1999; Guendelman et
al., 1990; Singh & Yu, 1996; Ventura & Taffel, 1985;
Zambrana et al., 1997).

Acculturation levels may be particularly low in
farmworker communities (Mehta et al., 2000).
Many migrant and seasonal farmworkers maintain
strong ties with Mexico and families often return to
their homes in Mexico during the winter when there
is little work to be had in agriculture. Spanish is the
main language of many of California’s agricultural
communities, with even US-born people reporting
that Spanish is their primary language (Harley,
Eskenazi, & Block, 2005).

Social support

Social support is defined as the resources pro-
vided by others (Cohen & Syme, 1985), particularly
family and friends. Social support is often divided
into sub-types such as emotional, informational,
and instrumental support (Dunkel-Schetter et al.,
1996). Emotional support encompasses love and
affection, often from a spouse, family member, or
close confidante. Informational support is related to
the provision of advice, information, or guidance
(Berkman, Glass, Brissette, & Seeman, 2000).
Instrumental support is tangible assistance with
concrete needs, such as lending money, helping with
childcare, or providing help when someone is sick
(Wills, 1985).
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In epidemiologic studies, social support measures
have often focused either on: (1) structural measures
of social relationships or social network size, or (2)
functional measures of an individual’s own percep-
tion of support available or support received. Early
studies assessed social support by quantifying and
summarizing social relationships, such as marital
status, church attendance, and number of close
friends or relatives (Berkman & Syme, 1979; House,
Robbins, & Metzner, 1982). However, not all
relationships are supportive, and many researchers
now recognize that structural aspects of social
networks, such as the absolute number or density
of social contacts, do not necessarily translate to
more received support (Berkman & Glass, 2000). In
contrast, functional measures of social support
assess an individual’s perception of the social
support she actually receives or may receive in a
time of need.

House and Kahn (1985) recommend that re-
searchers assess all levels of social support, includ-
ing social relationships, social networks, and social
support received (sub-divided into types of support
such as emotional, informational, and instrumen-
tal). Berkman et al. (2000) argue for an even larger
conceptual model of the role of social support on
health. They suggest that the effect of social support
must be seen as a multi-level process beginning with
the larger cultural context that shapes social net-
works which, in turn, influence health through
social support, social influence, and access to
material resources. Social support may influence
health through behavioral, psychological, and
physiological pathways.

Social support and pregnancy

Over the past 30 years, it has become increasingly
accepted that social support can have a positive
effect on a wide variety of health outcomes,
including pregnancy (Berkman & Syme, 1979;
Broadhead et al., 1983; House, Landis, & Umber-
son, 1988; Seeman, 1996). Studies during pregnancy
have shown social support from spouse, family, or
friends to be associated with reduced rates of
pregnancy complications (Norbeck & Anderson,
1989; Nuckolls, Kaplan, & Cassel, 1972) and
increased birth weight (Collins, Dunkel-Schetter,
Lobel, & Scrimshaw, 1993; Feldman, Dunkel-
Schetter, Sandman, & Wadhwa, 2000; Mutale,
Creed, Maresh, & Hunt, 1991; Turner, Grindstaff,
& Phillips, 1990). Early studies of the effect of social
support on pregnancy outcome found increased
rates of pregnancy complications only among
women experiencing both high life stress and low
social support (Nuckolls et al., 1972), leading to the
theory that social support improved pregnancy
health by buffering a woman’s perception and
reaction to stressful events. However, subsequent
studies (Collins et al., 1993; Feldman et al., 2000;
Mutale et al., 1991; Norbeck & Anderson, 1989;
Turner, Langkamp-Henken, Littell, Lukowski, &
Suarez, 2003) found higher levels of social support
to be associated with better birth outcomes regard-
less of the mother’s stress level, suggesting that
social support may have a positive effect on
pregnancy outcome independent of stress. Thus,
three possible mechanisms for the effect of social
support on pregnancy health have been suggested
(Berkman et al., 2000; Cohen, Gottlieb, & Under-
wood, 2000); social support may: (1) act as a ‘‘stress
buffer’’ by lessening a woman’s physiologic re-
sponse to stressful events; (2) directly affect the
neuroendocrine system by improving the mother’s
psychological and emotional state; or (3) influence
health-related behaviors during pregnancy.

Although it is plausible that social support may
impact pregnancy outcome by influencing beneficial
health behaviors, there is a paucity of data
examining this. Social support has been associated
in some studies with earlier initiation of prenatal
care (Giblin, Poland, & Ager, 1990; Schaffer & Lia-
Hoagberg, 1997; Zambrana, Dunkel-Schetter, &
Scrimshaw, 1996; Zambrana et al., 1997) and lower
smoking (Schaffer & Lia-Hoagberg, 1997), alcohol
(Stephens, 1985), or drug use (Giblin et al., 1990)
during pregnancy. However, another study found
no effect of social support on these pregnancy
behaviors (Aaronson, 1989). No previous studies
have specifically examined the effect of social
support on nutrition during pregnancy.

The present study examines the inter-relationship
of acculturation, social support, and health beha-
viors among Mexican and Mexican–American
pregnant women living in an agricultural commu-
nity in California. The purpose of this study was to
determine: (1) how overall social support during
pregnancy differed according to the amount of time
lived in the US; (2) whether social support was
associated with health behaviors during pregnancy;
and, if so, (3) whether social support modified the
association of negative pregnancy behaviors with
acculturation among Mexican and Mexican–Amer-
ican women.
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Methods

Subjects and recruitment

Subjects were participants in the Center for the
Health Assessment of Mothers and Children of
Salinas (CHAMACOS), a longitudinal birth cohort
study of the health of pregnant women and their
children living in the Salinas Valley, an agricultural
region of California. Most of the study participants
were of Mexican descent and came from farm-
worker families. Details of the design and imple-
mentation of the CHAMACOS study have been
published elsewhere (Eskenazi et al., 2004, 2003).
The study was approved by the institutional review
board at UC Berkeley. Briefly, pregnant women
entering prenatal care between October 1999 and
October 2000 at a county hospital and five regional
clinics were screened for eligibility and invited to
participate in the study. Eligible women were 18
years or older, spoke English or Spanish, were less
than 20 weeks gestation at enrollment, qualified for
Medicaid (which is not dependent on legal immi-
gration status), and planned to deliver at the county
hospital.

A total of 601 women were enrolled in the study.
The present analysis was restricted to the 571
participants of Mexican descent. Three women were
missing information on social support, leaving a
final sample size of 568.

Measurements

Women were interviewed three times: near the
end of the first trimester of pregnancy (enroll-
ment; mean7SD ¼ 1375 weeks gestation), at
the end of the second trimester of pregnancy
(mean7SD ¼ 2572 weeks gestation), and follow-
ing delivery. All interviews were conducted in
English or Spanish by trained bilingual, bicultural
interviewers, with the majority of interviews (94%)
conducted in Spanish. Study instruments were
translated by a professional translator and re-
viewed by Mexican–American and Mexican immi-
grant staff members who were familiar with the
language of the community and of the regions of
southern Mexico from where many local residents
migrated.

Information on acculturation and time lived in
the US was gathered at the enrollment interview.
Each participant was asked about her ethnic
identity, her country of birth and her parents’
countries of birth, her first language spoken, and the
language she spoke at home (with the possible
responses: Spanish only, more Spanish than Eng-
lish, both Spanish and English equally, more
English than Spanish, English only, or another
language). Because nearly all of the women in the
study were Spanish speaking and born in Mexico,
the main acculturation-related variables used were
age at arrival in the US and total time residing in the
US. Many families move back and forth between
the US and Mexico, so each woman was asked her
age when she first moved to the US, as well as the
total number of years she had lived in the US. Age
at arrival in the US was categorized as 0–10, 11–20,
and 21 years or older to differentiate women who
had spent their childhoods in the US from those
arriving as adolescents or adults. The 0–10-year
category included 63 women who were born in the
US. Time in the US was defined as a categorical
variable with the categories o5, 6–10, 411 years,
and entire life. ‘‘Entire life’’ was defined as living at
least 90% of her life in the US and included women
born in the US as well as four women born in
Mexico who immigrated to the US in infancy. A
small number of women born in the US had spent a
considerable portion of their lives in Mexico and
were thus categorized as o5 or 6–10 years. The 5-
year interval between categories was selected
because previous studies have found changes in
health behaviors and birth outcomes after just 5
years of residence in the US (Guendelman &
English, 1995).

Information was also gathered at the enrollment
interview about demographic covariates such as
age, marital status, parity, education level, and
family income. Poverty level was calculated by
dividing household income by the number of people
supported by that income and comparing it to
federal poverty thresholds (US Census Bureau,
2000). Because maternal attitude toward the preg-
nancy might influence health behaviors, women
were asked how they felt about being pregnant, with
the options: ‘‘Happy about having the baby now’’,
‘‘Happy, but I would have preferred to wait’’,
‘‘Okay’’, ‘‘Unhappy’’, and ‘‘Don’t know’’. Much of
the information gathered was very sensitive and
particular care was taken to protect the privacy of
the study participants, including receiving a certifi-
cate of confidentiality for the study from the US
Health and Human Services Administration. Parti-
cipants were not asked about their legal immigra-
tion status.
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Information about social networks and social
support was gathered primarily at the enrollment
interview. Social networks were assessed by asking
the woman how many close relatives or friends she
had that she could confide in or count on, who she
lived with during her pregnancy, her marital status,
and how often she attended church. Social support
was measured using a modified version of the Duke-
University of North Carolina Functional Social
Support Questionnaire (FSSQ) (Broadhead, Gehl-
bach, de Gruy, & Kaplan, 1988). This eight-item
questionnaire assesses perceived social support but
does not differentiate between sources of support.
Participants were asked how strongly they agreed
with statements such as ‘‘I have people who care
what happens to me’’ and ‘‘I have chances to talk to
someone I trust about my personal and family
problems’’, with responses on a Likert scale ranging
from 5 (as much as I would like) to 1 (much less
than I would like). The FSSQ measures two
dimensions of emotional social support: affective
support (the perception of being loved and valued)
and confidant support (the availability of someone
to discuss and share important life matters).
Because the FSSQ does not measure instrumental
support (i.e., assistance with tasks and material
needs), two additional questions were added to
assess this construct. These were ‘‘I have help
around the house or with child care’’ and ‘‘I have
people who help me when I can’t make ends meet’’.
The reliability and validity of the FSSQ has been
established in both English and Spanish in other
studies (Bellon Saameno, Delgado Sanchez, Luna
del Castillo, & Lardelli Claret, 1996; Broadhead et
al., 1988). Good internal consistency was observed
with the modified, 10-question version of the FSSQ
used in this study (Cronbach’s a ¼ 0:86). To gather
information on support from the baby’s father, one
additional question was asked of the mothers after
delivery: women were asked how supportive they
felt the baby’s father had been during the entire
pregnancy, with the response options ‘‘very suppor-
tive’’, ‘‘somewhat supportive’’, ‘‘not as supportive
as I would have liked’’, ‘‘not at all supportive’’, and
‘‘father not involved’’. Women giving any of the last
three answers were considered to have low partner
support.

Information on the amount of smoking, drinking,
and drug use in the previous trimester was gathered
at each of the three interviews. Women were
classified as smokers if they reported smoking
during any trimester of pregnancy. Similarly,
women were classified as using drugs if they
reported drug use during any trimester. Because
many women reported drinking one or two drinks
during pregnancy, women were only classified as
drinking alcohol if they drank at least one drink per
week in any trimester of pregnancy. The week of
pregnancy the woman entered prenatal care was
gathered from medical records following delivery.
Early entry to prenatal care was defined as
beginning prenatal care before the 13th week of
pregnancy. Because of missing data on health
behaviors, the total sample size for analyses is less
than 568 for some outcomes.

Information about dietary habits and vitamin
supplement use was obtained at the second inter-
view. Diet during pregnancy was assessed using a
72-item, interviewer-administered food frequency
questionnaire, based on the Spanish-language Block
98 Questionnaire (Block, Thompson, Hartman,
Larkin, & Guire, 1992; Block, Woods, Potosky, &
Clifford, 1990), but tested and modified for this
population (Harley & Eskenazi, 2004). Because
morning sickness may change a woman’s dietary
habits in early pregnancy, women were asked about
usual food intake during the second trimester only.
Frequency and portion size were gathered for each
food item, with photographs used to help partici-
pants estimate portion size. Food and vitamin
supplement consumption was converted to average
daily energy and nutrient intake based on the
USDA Nutrient Database for Standard Reference
(US Department of Agriculture Agricultural Re-
search Service, 1999).

Overall quality of diet was quantified using the
Diet Quality Index for Pregnancy (DQI-P) (Bodnar
& Siega-Riz, 2002), which was calculated from food
frequency questionnaire data. The DQI-P is an 80-
point scale made up of eight dietary characteristics
which each contribute a maximum of 10 points. The
first three components are based on the adequacy of
daily servings of grains (6–10 servings depending on
caloric intake), fruits (3–5 servings depending on
caloric intake), and vegetables (2–4 servings depend-
ing on caloric intake) as recommended by the
Dietary Guidelines for Americans (US Department
of Agriculture & Department of Health and Human
Services, 2000). The fourth component reflects
intake of fat as compared to the recommended level
(o30% of energy intake). The next three compo-
nents reflect the adequacy of folate, iron and
calcium intake, nutrients particularly important
during pregnancy, based on the woman’s intake as
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a percentage of the level recommended by the
Dietary Reference Intakes (Institute of Medicine,
2001). The final component of the DQI-P, number
of meals and snacks per day, was not available in
our study and was not included in the index. Thus, a
modified version of the DQI-P with a maximum
score of 70 was used for these analyses. In other
respects, the nutritional assessment techniques used
in this study were very similar to those used in the
development of the DQI-P. Higher DQI-P scores
indicate better diet quality. DQI-P scores were
divided into tertiles and women were categorized
as high (DQI-P range: 49–67), medium (DQI-P
range: 40–49), and low (DQI-P range: 16–40) diet
quality.

Data analysis

Social support scores ranged from 1 to 5, with
higher scores indicating better social support. T-
tests and ANOVAs were used to compare mean
functional social support scores according to age at
arrival in the US, time in the US, and preferred
language, and according to socio-demographic
characteristics and structural measures of social
networks. Bonferroni adjustments were used to
account for multiple comparisons.

Logistic regression was used to assess the
association of age at arrival in the US or time in
the US (as categorical variables) with behaviors
during pregnancy (i.e., smoking, alcohol use, drug
use, early entry to prenatal care, prenatal vitamin
use, and high diet quality). Logistic regression was
also used to examine the association of social
support scores (as a continuous variable), marital
status, and support from the father (both catego-
rical variables) with pregnancy behaviors. All
models also included maternal age, parity, maternal
education level, family income (above or below
poverty level), and mother’s feelings about the
pregnancy, to control for confounding by these
variables.

Interaction between age at arrival in the US and
social support was tested by including interaction
terms in the multiple logistic regression models.
Interaction terms (came to US in childhood� social
support, came in adolescence� social support, came
in adulthood� social support) were created and
likelihood ratio tests were used to compare the
models with and without the interaction terms. The
interaction terms were tested as a group and one by
one, with statistical interaction considered present
for p-values o0.2. Similar interaction terms were
created using number of years the US. All analyses
were conducted using Stata 8.0.

Results

Table 1 shows the demographics, social network
characteristics, and social support levels of the
population. The median age of participants was 25
years (range: 18–43) and approximately two-thirds
of participants were multiparous. Almost half of the
women had a sixth grade education or less and 63%
were living below the federal poverty level (with
almost all within 200% of this level). More than
80% of women were married and 60% lived with
other adult extended family members, such as their
parents, in-laws, siblings, aunts, uncles, or cousins.
Almost half of the participants reported that they
had one or fewer close friends or relatives that they
could confide in or call upon for help. Approxi-
mately 30% of women attended church on a weekly
basis and 40% attended church occasionally. Most
women were happy to be pregnant, although 30%
said they would have preferred to wait.

The mean social support score in this population
was 3.770.9 (range: 1.2–5). Mean scores for
confidant, affective, and instrumental support were
3.671.0, 4.170.9, and 3.571.3, respectively. Social
support scores associated with various demographic
characteristics are shown in Table 1. Women with
one or more older children had lower overall social
support (p ¼ 0:009), affective support (po0:001),
and instrumental support (p ¼ 0:003) scores than
first-time mothers. Women with some high school
education or who had completed high school had
higher scores for all aspects of social support than
women with a sixth grade education or less
(po0:001 for total social support). Women living
above the poverty level had higher overall social
support (p ¼ 0:02), confidant support (p ¼ 0:05),
and affective support (p ¼ 0:01) scores than women
living below the poverty level. Maternal age was not
associated with social support.

Table 1 also shows the association of marital
status, living arrangement, and other social network
parameters with perceived social support scores.
Predictably, having more close relatives or friends
was associated with a higher mean overall social
support score (po0:001 for 2+ vs. 1, 2+ vs. 0, and
1 vs. 0), as well as higher confidant, affective, and
instrumental support scores. Women who lived in
the same household as their mothers had increased
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Table 1

Socio-demographic characteristics and mean social support scores during pregnancy among low-income women of Mexican descent

N (%) Total social

support

Confidant

support

Affective

support

Instrumental

support

Mean (SD) Mean (SD) Mean (SD) Mean (SD)

Age (years)

18–24 274 (48.2) 3.8 (0.9) 3.7 (1.1) 4.1 (0.9) 3.6 (1.3)

25–29 168 (29.6) 3.7 (1.0) 3.6 (1.1) 4.0 (1.0) 3.4 (1.4)

30–34 86 (15.1) 3.7 (0.9) 3.6 (1.0) 4.0 (0.9) 3.5 (1.3)

35+ 40 (7.0) 3.7 (0.7) 3.7 (0.8) 4.0 (0.9) 3.4 (1.3)

Parity

0 203 (35.7) 3.9 (0.9)a 3.7 (1.1) 4.3 (0.9)b 3.8 (1.3)c

1+ 365 (64.3) 3.7 (0.9)a 3.6 (1.0) 4.0 (0.9)b 3.4 (1.3)c

Education

6th grade or less 255 (44.9) 3.5 (0.9)d,e 3.4 (1.1)f,g 3.9 (1.0)h,i 3.2 (1.4)j,k

7th to 12th grade 214 (37.7) 3.9 (0.9)d 3.8 (1.0)f 4.2 (0.9)h 3.7 (1.2)j

Completed high school 99 (17.4) 4.1 (0.7)e 3.9 (0.8)g 4.4 (0.8)i 4.0 (1.1)k

Family income

At or below poverty level 356 (62.7) 3.7 (0.9)l 3.6 (1.0)m 4.0 (1.0)n 3.5 (1.3)

Above poverty level 212 (37.3) 3.9 (0.9)l 3.7 (1.0)m 4.2 (0.9)n 3.6 (1.4)

Marital status

Married/living as married 461 (81.3) 3.8 (0.9) 3.6 (1.0) 4.1 (0.9)o 3.6 (1.3)

Single 106 (18.7) 3.7 (1.0) 3.6 (1.1) 3.9 (1.0)o 3.5 (1.4)

Lived with her mother

Yes 88 (15.5) 4.1 (0.9)p 3.9 (1.0)q 4.3 (0.8)r 4.1 (1.2)s

No 480 (84.5) 3.7 (0.9)p 3.6 (1.0)q 4.1 (0.9)r 3.4 (1.3)s

Lived with extended family*

Yes 351 (61.8) 3.8 (0.9) 3.6 (1.0) 4.1 (0.9) 3.7 (1.3)t

No 217 (38.2) 3.7 (0.9) 3.7 (1.0) 4.0 (0.9) 3.3 (1.4)t

Number of close friends/relatives

0 47 (8.3) 2.9 (0.9)u 2.5 (1.0)v 3.6 (1.1)w 2.8 (1.4)x,y

1 212 (37.4) 3.6 (0.9)u 3.5 (1.0)v 4.0 (1.0)w 3.5 (1.3)x

2 or more 308 (54.3) 4.0 (0.8)u 3.9 (0.9)v 4.2 (0.8)w 3.7 (1.3)y

Attends church

Never 152 (31.3) 3.7 (0.9) 3.5 (1.1) 4.1 (1.0) 3.6 (1.3)

Occasionally 189 (38.9) 3.7 (0.9) 3.6 (1.0) 4.0 (0.9) 3.4 (1.3)

Weekly 145 (29.8) 3.7 (0.9) 3.6 (1.0) 4.1 (0.9) 3.5 (1.3)

Feelings about the pregnancy

Happy, wanted baby now 360 (63.6) 3.9 (0.9)z, aa 3.7 (1.0)bb 4.2 (1.0)cc 3.7 (1.3)dd,ee

Happy, would have preferred to wait 170 (30.0) 3.6 (0.9)z 3.5 (1.0) 4.0 (0.9)cc 3.4 (1.3)dd

Okay, unhappy, don’t know 36 (6.4) 3.3 (1.0)aa 3.2 (1.1)bb 3.5 (0.9)cc 2.9 (1.4)ee

CHAMACOS Study, Salinas Valley, California, 2000–2001.

*Extended family includes parents, parents-in-law, aunt, uncle, cousin, siblings, brother-in-law, and sister-in-law.
a,bValues with the same superscript are significantly different (po0:05).
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overall social support scores (po0:001) and in-
creased confidant (p ¼ 0:002), affective (p ¼ 0:004)
and instrumental (po0:001) support scores com-
pared to women who did not live with their
mothers. Living with extended family was asso-
ciated only with increased tangible support
(po0:01) and being married was associated only
with increased affective support (p ¼ 0:03). Church
attendance was not associated with any aspect of
perceived social support.

Acculturation-related variables are shown in
Table 2. The median age when moving to the US
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Table 2

Mean overall social support score during pregnancy and mean score of confidant, affective, and tangible support during pregnancy

according to time in the US CHAMACOS Study, Salinas Valley, California, 2000–2001

N (%) Total social

support

Confidant

support

Affective

support

Instrumental

support

Mean (SD) Mean (SD) Mean (SD) Mean (SD)

Came to the US

Childhood (age 0–10)* 91 (16.0) 4.1 (0.8)a,b 4.0 (0.9)c,d 4.4 (0.8)e,f 4.0 (1.1)g,h

Adolescence (age 11–20) 254 (44.7) 3.7 (0.9)a 3.6 (1.1)c 4.0 (1.0)e 3.6 (1.3)g

Adulthood (age 21+) 223 (39.3) 3.6 (0.9)b 3.5 (1.0)d 4.0 (0.9)f 3.3 (1.4)h

Time residing in the US

5 years or less 311 (54.8) 3.6 (0.9)I 3.5 (1.1)k 4.0 (1.0)l 3.4 (1.3)m

6–10 years 121 (21.3) 3.8 (0.9)j 3.6 (1.1) 4.1 (0.9) 3.6 (1.3)

11 years or more 80 (14.1) 3.8 (0.9) 3.7 (0.9) 4.2 (0.9) 3.5 (1.4)n

Entire life** 56 (9.9) 4.2 (0.8)i,j 4.1 (0.9)k 4.4 (0.8)l 4.1 (1.1)m,n

Language spoken

Mostly Spanish 516 (91.7) 3.7 (0.9) 3.6 (1.0) 4.1 (0.9) 3.5 (1.3)o

Both Spanish and English 25 (4.4) 4.1 (0.8) 3.9 (1.0) 4.3 (0.7) 4.3 (1.1)o

Mostly English 22 (3.9) 4.1 (0.8) 4.0 (0.9) 4.4 (0.9) 4.0 (1.2)

*Includes women born in the US.

**Lived in the US for 90% of life or more.
a,bValues with the same superscript are significantly different (po0:05).

Table 3

Health behaviors during pregnancy among time in the US

CHAMACOS Study, Salinas Valley, California, 2000–2001

N (%)

Smoked during pregnancy

Yes 24 (4.2)

No 544 (95.8)

Used drugs during pregnancy

Yes 8 (1.6)

No 481 (98.4)

Alcohol use during pregnancy

None 370 (74.0)

Less than 1 drink/week 122 (24.4)

1 or more drinks/week 8 (1.6)

Began prenatal care in first trimester

Yes 371 (67.7)

No 177 (32.3)

Used prenatal vitamins

Yes 424 (92.0)

No 37 (8.0)

Diet quality index

Low 156 (33.1)

Medium 157 (33.3)

High 159 (33.7)

K. Harley, B. Eskenazi / Social Science & Medicine 62 (2006) 3048–3061 3055
was 19 years (range: 0–37 years) and the median
time residing in the US was 5 years (range: 0–34
years). Only 11% of women were born in the US
(not shown) and 10% had lived their entire lives in
the US. Almost all the women were Spanish
speaking, with 43% of women who had lived their
entire lives in the US speaking mostly Spanish at
home.

The association of time in the US variables and
mother’s perceived social support during pregnancy
is shown in Table 2. Women who had spent their
childhoods in the US had significantly higher scores
for all aspects of social support than women who
immigrated to the US later in life. Similarly, women
who had lived in the US for 5 years or less had
significantly lower scores for every aspect of social
support than women who had lived their entire lives
in the US and there was a statistically significant
trend of increasing social support scores for all
aspects of social support with increased time in the
US. Women who were bilingual had higher levels of
instrumental support than women who spoke
mostly Spanish (p ¼ 0:01). No other associations
were seen with language preference, but this may
have been due to small sample sizes.

Table 3 shows the distributions of health-related
behaviors during pregnancy. Smoking, drug, and
alcohol use were uncommon in this population.
Four percent of women reported smoking during
pregnancy and less than 2% of women reported
using drugs or consuming alcohol during preg-
nancy. Two-thirds of women began prenatal care
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during the first trimester of pregnancy and 92%
reported using prenatal vitamins during the second
trimester.

The crude associations of age at arrival in the US
and pregnancy behaviors are shown in Table 4.
Compared to women who moved to the US as
adults, women who had spent their childhoods in
the US were five times as likely to smoke during
pregnancy (p ¼ 0:002) and 50% less likely to have a
high quality diet (p ¼ 0:04). Women who had spent
their childhoods in the US were also considerably
more likely to use drugs during pregnancy
(p ¼ 0:02), although the sample size was very small
for this analysis. No differences in pregnancy
behaviors were found comparing women who had
come to the US as adolescence to those who had
come as adults. Similar results were found with time
in the US, with women who had lived their entire
lives in the US being more likely to smoke and use
drugs and less likely to have high diet quality than
women who had lived in the US for 5 years or less.

Table 5 shows the adjusted associations of social
support and pregnancy behaviors. For diet quality,
significant interaction was found between social
support and coming to the US in childhood; thus,
the effect of social support on diet quality is
stratified by country of childhood. Similar interac-
tion was found with drug use, although the sample
size was too small to be conclusive, and drug use is
not included in Table 5.

After controlling for age at arrival in the US,
maternal age, parity, education level, income, and
feelings about the pregnancy, increasing social
support was associated with decreased likelihood
of smoking during pregnancy, although only the
association of affective support with smoking
avoidance was statistically significant (p ¼ 0:01).
Being married was significantly associated with
reduced likelihood of both smoking (p ¼ 0:02) and
drinking alcohol (p ¼ 0:04) (data not shown). Total
social support was also suggestive of an increased
likelihood of using prenatal vitamins, with increas-
ing confidant support associated with increased
vitamin use (p ¼ 0:03). No association was seen
between perceived social support and entry to
prenatal care in the first trimester. All associations
between social support score and pregnancy beha-
viors persisted when marital status was included as a
covariate in the models.

Increasing perceived social support during preg-
nancy was also associated with better quality of diet.
These findings were statistically significant among
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women who immigrated in adolescence or adult-
hood but not among women who had come to the
US in childhood, even though the magnitude of the
effect is larger among the US-childhood women.
(The lack of statistical significance is likely due to
the smaller sample size of US-childhood women.)
Among women who had spent their childhoods in
Mexico, a one-unit increase in overall social support
was associated with a 40% greater likelihood of
having a high quality diet (p ¼ 0:006). Higher levels
of affective and instrumental support were also
associated with better diet quality (p ¼ 0:006).
Women who reported high social support from
the infant’s father were twice as likely to have high
diet quality (p ¼ 0:02), but marital status was not
associated with diet quality.

The statistically significant interaction between
social support and age coming to the US on diet
quality is illustrated in Fig. 1. Among women with
low or intermediate levels of overall social support,
US-childhood women had significantly poorer diet
quality than Mexican-childhood women (po0:001).
However, among women with high social support,
there was no significant difference in diet quality
comparing women who spent their childhood in the
US and those who came to the US as adults. Thus,
the most marked impact of social support on diet
quality is among women who spent their childhoods
in the US. Social support may help prevent some of
the deterioration in diet associated with childhood
in the US.

A similar pattern was seen with drug use (i.e., that
social support may help prevent the higher rates of
drug use in women who spent their childhoods in
the US); however, because of the small number of
drug users in this population, this analysis must be
considered exploratory.

Discussion

Consistent with other studies (Vega et al., 1997;
Wolff & Portis, 1996; Zambrana et al., 1997), this
study found that earlier age at arrival in the US was
associated with poorer health behaviors during
pregnancy. Specifically, childhood in the US was
associated with increased smoking and drug use and
decreased diet quality among the pregnant women
in this study. However, there was some indication
that high social support could counter the negative
association of acculturation and diet quality; i.e.,
among women with high social support, the diets of
women who spent their childhoods in the US did
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Fig. 1. Comparison of diet quality during pregnancy among women who spent their childhood in Mexico vs. the US, according to level of

social support (adjusted1 means and standard errors). CHAMACOS Study, Salinas Valley, California, 2000–2001.
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not differ in quality from those of women who spent
their childhoods in Mexico. Although there was
some suggestion that social support might prevent
some of the increases in drug use among US-
childhood women, the number of substance users in
this study was small; the interaction of social
support with time in the US on drug use, smoking,
and alcohol use should be examined in other
populations, such as urban populations, with higher
rates of substance use.

Few studies have examined predictors of social
support during pregnancy and none have specifi-
cally looked at rural women of Mexican origin.
This study found that social support during
pregnancy was lowest among recent Mexican
immigrants and highest among women who had
lived their entire lives in the US or who had come to
the US at a young age. Other predictors of low
social support were high parity, low education level,
and poverty.

High social support in this population was
associated with increased prenatal vitamin use,
decreased smoking and better quality of diet. In
contrast to other studies, we did not find an
association between social support and early initia-
tion of prenatal care; however, our power to
examine this association may have been limited by
the fact that all women in the study were receiving
prenatal care by 26 weeks gestation.

Being married was associated with lower like-
lihood of tobacco and alcohol use during pregnancy
in this population, but social support from the
baby’s father was not. Previous studies have used
marital status or cohabitation as a proxy for social
support from the father (Zambrana et al., 1996).
However, the findings of this study suggest that
marital status is associated with substance use
during pregnancy through a mechanism other than
social support. One possibility is that marriage
reinforces traditional Mexican values about mother-
hood and women’s roles. Smoking and drinking are
relatively common behaviors among men in Mex-
ico, but very uncommon among women (Alaniz,
Treno, & Saltz, 1999). A husband’s cultural beliefs
may have a stronger effect on his wife’s pregnancy
behaviors than his social support. Of all the health
behaviors examined, diet quality was most strongly
associated with perceived social support and was the
only behavior associated with social support from
the father, suggesting that, in this case, it was the
father’s support, and not just his presence, that
affected behavior.
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Mexican-origin women who have lived in the US
since childhood but who have low social support
may represent a particularly high-risk group.
Although they did not differ from other women with
regard to income, women in this group had the
lowest diet quality, the highest rates of drug use, and
were the most likely to be single mothers (55% were
unmarried). This group is comprised of women who,
despite being more acculturated, have not gained the
higher social support that usually comes with
increased time in the US. One possibility is that this
group represents women in the marginalized or
transitional phase of acculturation: they have wea-
kened ties with Mexico and poorly established ties in
the US. Women in the marginalized phase of
acculturation tend to have poorer health outcomes
because they have lost the positive social and cultural
influences of their native country and have not yet
gained the benefits of US culture, such as educa-
tional, income, and health care opportunities (Keefe
& Padilla, 1987; Sundquist & Winkleby, 1999).

This study examined an understudied, but in-
creasingly important, population: pregnant women
of Mexican origin in a farmworker community.
According to the National Agricultural Workers
Survey (NAWS), 75% of farmworkers in the US are
born in Mexico, 84% speak Spanish, and 12% are
unable to speak English (Mehta et al., 2000).
Estimates place the number of migrant and seasonal
farmworkers to be 1.3 million people in California
alone (Larson, 2000). To our knowledge, this study
is the first to gather detailed information about
social support, age at arrival in the US, and the
effects of these variables on diet and other prenatal
health behaviors in this population.

This study has some limitations. Our findings
from an agricultural community may not be general-
izable to all women of Mexican descent in Califor-
nia. The women in this farmworker community had
high levels of poverty, low educational attainment,
low acculturation, and a relative isolation from
Anglo-American society. Additional studies of
urban populations are needed to further understand
the relationships of social support, acculturation,
and health behaviors in women of Mexican descent.
Additionally, because women receiving late or no
prenatal care were not eligible for the study, the
women at highest risk of poor pregnancy behaviors
may have been excluded. However, despite low rates
of deleterious health behaviors in this population,
we still found an association between pregnancy
health behaviors and level of social support.
This study did not measure acculturation using a
multi-item scale, but instead used childhood spent in
the US and years in the US as proxies for
acculturation. Because more than 90% of the
population was Spanish speaking, it is unlikely that
we would find sufficient variability in acculturation
level in this population using a traditional accul-
turation scale. Because of the low levels of
acculturation in this population, age at arrival in
the US or time in the US may well provide a more
subtle and sensitive measure of exposure to US life
than an acculturation scale.

The suggestion that high social support may
prevent deterioration of diet among women of
Mexican origin raised in the US is provocative
and warrants further investigation. The population
included in this study was rural and consisted
mainly of recent immigrants who primarily spoke
Spanish. Additional research in urban areas—where
there are greater numbers of US-born women, a
wider range of acculturation, and higher rates of
substance use (Vega, Alderete, Kolody, & Aguilar-
Gaxiola, 1998)—is necessary to confirm whether
social support may help prevent the deterioration of
diet quality and rise in substance abuse that often
accompany acculturation in pregnant women of
Mexican descent. Our finding that high levels of
social support may prevent some of the deteriora-
tion in diet that occurs with increased time in the US
also has relevance for prenatal care providers.
Prenatal outreach activities that rely on commu-
nity-based promotoras, midwives, or doulas may be
a means of increasing social support among
Mexican immigrants while also reinforcing tradi-
tional Mexican cultural beliefs and practices
(McGlade, Saha, & Dahlstrom, 2004). Interventions
to increase social support to Mexican immigrant
women may help prevent some of the negative
behaviors that are associated with becoming more
acculturated in the US.
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