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The relationship between acculturation and mammography screening practices among Hispanic women is unclear

due to inconsistent study findings. The purpose of this research was to further investigate the effect of acculturation

on mammography screening practices among Hispanic women and to explore the effect of biculturalism on 

mammography screening. Hispanic female farmworkers (N = 716) who were 50 years of age and older living in

communities in Texas, New Mexico, and California were interviewed at their homes. Data collection was conducted

from November 2001 to February 2002. Logistic regression models showed no significant effect for acculturation for

the entire sample. Post hoc stratified analysis found that bicultural study participants in California were 3 times

more likely to be adherent to screening compared to those with low acculturation. Study findings suggest that 

distinct differences might exist for Hispanic women living in farmworker communities in California, and perhaps

other communities not on the United States-Mexico border. Women in such communities with low levels of 

acculturation can be targeted for interventions to increase mammography adherence.

Underutilization of mammography 

screening by Hispanic women living 

in the United States has resulted 

in poorer survival rates and increased 

likelihood of dying of breast cancer.
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Introduction

For Hispanic women in the United States, breast cancer
remains the most frequent cause of cancer death.1 They
also experience poorer 5-year survival rates and are more

likely to die of breast cancer compared to non-Hispanic
whites.2-5 This mortality differential is explained in part 
by underutilization of mammography screening. Studies
comparing Hispanic subgroups have also found that
women who self-reported their ethnic identification as
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Mexican have lower rates of breast cancer screening,6-8

suggesting that certain subgroups of Hispanic women may
be at greater risk.

Cross-sectional studies conducted to investigate 
factors that potentially explain the underutilization of
mammography screening among Hispanic women have
identified factors that are important for screening. The fac-
tors most strongly and consistently associated with having
a screening mammogram are health insurance and/or 
regular source of health care.6,9,10 Age,7,11-13 income,14 and
education6 also appear to be associated with mammogra-
phy screening in Hispanic women, although their rela-
tionship is not as consistent.

Over the past two decades, the effect of acculturation
on health behaviors, including mammography screening,
in Hispanics has received attention by health researchers.
Studies have examined the role of acculturation with cig-
arette smoking,15,16 alcohol consumption,17-22 obesity,23,24

and birth outcomes.25,26 These studies have generally
found that highly acculturated Hispanics are similar in
knowledge and behavior to non-Hispanic whites, with the
exception of obesity and birth outcomes where accultur-
ation is associated with poorer health outcomes.

Studies have also examined acculturation and the use
of health services. Results from these studies have been
fairly consistent in reporting that low levels of accultura-
tion for Hispanics are associated with the underutilization
of preventive health services.27-29 Results of studies inves-
tigating the effect of acculturation on mammography
screening have varied — some have found no or weak
associations,30-32 while others have found a consistent rela-
tionship.33-36 O’Malley and colleagues37 found that after
controlling for variables in demographics, socioeconomics,
and access to health care, Hispanic women of Caribbean
origin who were more acculturated had higher odds of
receiving a mammogram than less acculturated women.

The earliest models of acculturation conceptualized
the process as linear and unidimensional,38,39 ie, the
immigrant would adopt the majority groups’ culture and
abandon native culture and beliefs. Expanded models of
acculturation have also been proposed and refine the 
linear approach used in studying acculturation’s effect
on health behavior. These broader models of accultura-
tion account for the possibility that individuals may
adopt characteristics of the new host society (eg, second
language, new behavioral norms, and shift in values)
while retaining many elements of their cultural identity.
Bidimensional models suggest that gaining new cultural
characteristics does not necessarily come at the expense
of the culture of origin. Researchers have suggested that
bicultural individuals may have better health status due
to lower acculturative stress and by receiving support
from both the original and new host society.40,41 Only
one published study to date has examined the influence
of biculturalism on cancer screening. In a study con-
ducted with low-income Hispanics of Mexican origin in

Phoenix, Arizona, Harmon and colleagues35 found that
compared to low acculturated women, bicultural and
high-acculturated women were significantly more likely
to have undergone recent Pap testing.

In the present study, we explore the relationship of
acculturation on mammography adherence among His-
panic women living in farmworker communities in the
Western United States. Specifically, we investigate what
influence biculturalism may have on mammography
adherence. Overall, findings from this current study 
conducted in farmworker communities consisting of His-
panics of primarily Mexican origin can help plan more
effective and targeted interventions to increase mammog-
raphy screening rates among this highly disadvantaged
Hispanic subgroup.

Methods

Study Sample
Eligibility was restricted to women 50 years of age or older
who had not been diagnosed previously with breast or cer-
vical cancer. The study population was selected from
neighborhoods in cites along the Texas-Mexico border
(Eagle Pass in Texas and Anthony in New Mexico) and from
the central valley in California (Merced and Watsonville).
These cities were selected based on having high percent-
ages of farmworker families residing within them and
being within 20 miles of health care facilities that offer can-
cer screening examinations. Neighborhoods within these
cities were selected and identified by interviewing migrant
health clinic staff and community leaders. In all, 716
women were interviewed, which includes an additional
135 women who were oversampled based on their nonad-
herence to breast and cervical cancer screening recom-
mendations. The sample was obtained by using the EPI
Sampling Quadrants Scheme developed by Bennett et al.42

Only one woman per household was eligible; if more than
one met the criteria, the woman with the nearest birth date
to the current date was selected. Study participants gave
written consent before they completed the interview, and
they were given a $20 incentive upon completion.

Survey Instrument and Data Collection
The survey developed for the Cultivando la Salud base-
line study consisted of 265 items, including demographic,
general health, knowledge and attitudes about mammog-
raphy, and cancer screening questions. The instrument
was refined after pilot testing with 200 Hispanic farm-
worker women. The instrument was also evaluated by
experts for content validity and was translated to Spanish
and then translated back to English. Surveys were con-
ducted in Spanish and lasted approximately 2 hours. All
interviewers were Hispanic women who were bilingual
and had attended a two-day interviewer training on how
to interview and complete the survey instrument.
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Study Variables

Adherence to Mammography Screening Guidelines
Mammography adherence was assessed by two questions in
the survey. The first question asked the specific month and
year of the participant’s last mammogram. Participants who
were unable to remember the date of their last mammo-
gram were then asked to estimate their last mammogram by
the number of years (<1, 1, <2, or >2 years) that had
elapsed. Respondents who had a screening mammogram
within 2 years of the interview date were classified as
adherent to screening guidelines. Those who never had a
mammogram or who had a mammogram more than 2 years
before the interview were classified as nonadherent.

Acculturation
The Bidimensional Acculturation Scale for Hispanics devel-
oped by Marin and Gamba43 was used to measure accul-
turation. The scale consists of 24 items that measure two
cultural domains: Hispanic and non-Hispanic. The scale
was tested with and performs well with Hispanics from
Mexico and Central America and has demonstrated high
internal consistencies for both the Hispanic domain
(Cronbach’s alpha = .89) and the non-Hispanic domain
(Cronbach’s alpha = .98). Acculturation is calculated by
averaging the scores on questions that measure the His-
panic and non-Hispanic domains. The two scores are used
to define the categorical level of acculturation of study
participants. A score of 2.5 or above in each domain was
interpreted as signifying biculturalism. A score of 2.5 or
above in the Hispanic domain and below 2.5 in the non-
Hispanic domain was considered low acculturation. Con-
versely, a score equal of 2.5 or above in the non-Hispanic
domain and below 2.5 in the Hispanic domain was cate-
gorized as high acculturation. Scores below 2.5 in each
domain were considered low-acculturation.

Sociodemographic and Access-to-Care Variables
Sociodemographic variables for the present analysis
included age, which was categorized into three groups
(50–59, 60–69, and 70+ years), years of education also cat-
egorized into three groups (≤5, 6–11, and ≥12 years), mar-
ital status (married vs not), and annual household income
(≤$5,000,$5,001–$9,999, $10,000–$19,999, ≥$20,000, and
don’t know). Place of birth (United States, Mexico, Central
America) was collapsed into two categories (United States
and Other). Length of stay in the United States was con-
verted into a proportion of lifetime spent in the United
States and categorized into four groups (≤25, 26–50,
51–75, and ≥76). Variables in access to health care includ-
ed source of regular care (yes vs no) and health insurance
status (yes vs no).

Site
A site variable was created to reflect the differences that
could be associated with screening mammography due to

variations attributable to site. The two cities along the
United States-Mexico border — Eagle Pass and Anthony —
were combined to form the “border sites.” Similarly,
Merced and Watsonville, both located in the central valley
of California and away from the border, were combined to
form the “California sites.”

Data Analysis
This analysis is based on interviews with 702 women aged
50 years and older. Fourteen participants were excluded
because data for mammography adherence and/or date of
birth were missing. Descriptive statistics were generated
to characterize the study sample with respect to socio-
demographic variables. Bivariate analyses examining the
relationship of screening status to sociodemographic vari-
ables, access to care, and acculturation were performed by
conducting chi-square tests. Additional bivariate tests
examined whether differences existed between sociode-
mographic characteristics, access to health, and mammog-
raphy screening across study sites. Further analyses exam-
ining the relationship of acculturation across study sites
were conducted by performing chi-square tests for cate-
gorical variables and t tests for continuous variables. To
examine the independent effect of acculturation, multi-
variate logistic regression was performed using the Glim-
mix macro.44 Study participants with missing data were
excluded using pair-wise deletion for bivariate analysis.
For logistic regression, study participants with missing
data were excluded from the analysis using list-wise dele-
tion (n = 21). Data were analyzed using the SAS v8.2 pro-
gram (SAS Institute Inc, Cary, NC).

Results

Characteristics of Study Sample
Almost half of the study participants were in the 50–59
year age group,with a mean age of 62 years (SD = 9.1) and
a range of 50 to 92 years of age (Table 1). More than half
of the sample reported a total family income of less than
$10,000 a year, two thirds were married, and the majority
had less than a high school education. More than three
quarters of study participants reported being born in Mex-
ico, and approximately half have spent more than half of
their lives in the United States. Half of the sample report-
ed either having private or public health insurance, and
90% of study participants reported having a usual source
of care. Additionally, with the oversampling for nonadher-
ence, more than half of the study participants were adher-
ent to screening guidelines.

Site
There were significant differences in age, education,
income, and mammography adherence between study par-
ticipants in California and border sites (Table 1). Partici-
pants in California were younger, had less education, and
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generally had lower incomes. There were no significant dif-
ferences between California and border study participants
for having a regular source of care or health insurance.

Mammography Adherence
Mammography adherence did not differ significantly
across age groups, marital status, education, country of
birth, or proportion of life spent in the United States
(Table 2). There was a significant difference across income
levels for mammography adherence. Additionally, there
were significant differences for access-to-care variables.
Greater proportions of study participants who were
adherent had health insurance or a regular source of care.

Acculturation
Nearly three quarters of the sample, 74.1%, were catego-
rized as having low levels of acculturation. The individu-

als in the remaining one quarter of the sample were bicul-
tural. No individuals were found to be highly acculturat-
ed. There was a significant difference between the Cali-
fornia and border sites on levels of acculturation (χ2 (1) =
7.52, P = .006). There also were significant differences
between bicultural and low acculturation groups for sev-
eral variables but not on mammography adherence (Table
3). Those who were bicultural had higher incomes, had
more education,were more likely to have been born in the
United States, and were more likely to have spent more
years in the United States. Additionally, there was also a
significant difference for health insurance, with more
bicultural women having insurance.

Logistic Regression
Regression models showed no significant effects for accul-
turation when controlling for sociodemographics, access-
to-care variables, and site (Table 4). Post hoc analyses
were then conducted for border and California sites
adjusting for sociodemographic and access-to-care vari-
ables since study site was found to be significant. Strati-
fied analysis by site found that bicultural study partici-
pants in California were 3 times more likely to be adher-
ent compared to those with low acculturation.

Site P Value

California Border
n    (%) n    (%)

Sociodemographic Variables
Age (years) <.001

50–59 163 (57.4) 180 (43.1)
60–69 64 (22.5) 135 (32.3)
70+ 57 (20.1) 103 (24.6)

Income <.001
$5,000 68 (23.9) 88 (21.1)
≤$5,001–$9,999 107 (37.7) 96 (23.0)
$10,000–$19,999 79 (27.8) 93 (22.2)
≥$20,000 19 (6.7) 35 (8.4)
Don’t know 11 (3.9) 106 (25.4)

Education (years) <.001
≤5 188 (68.9) 202 (48.6)
6–11 64 (23.4) 171 (41.1)
≥12 21 (7.7) 43 (67.2)

Marital Status .85
Married 188 (66.2) 279 (66.9)
Not married 96 (33.8) 138 (33.1)

Place of Birth <.001
United States 33 (11.6) 115 (27.6)
Other 251 (88.4) 302 (72.4)

Proportion of Life Spent in the United States <.001
≤25 82 (29.5) 38 (9.0)
26–50 78 (28.2) 117 (27.4)
51–75 85 (31.0) 144 (34.0)
≥76 32 (11.3) 126 (29.6)

Access-to-Health-Care Variables
Insurance .54

Yes 171 (60.2) 242 (57.9)
No 113 (39.8) 176 (42.1)

Regular Source of Care .86
Yes 255 (89.8) 377 (90.2)
No 29 (10.2) 41 (9.8)

Mammography Adherence* <.001
Yes 202 (71.1) 212 (50.7)
No 82 (28.9) 206 (49.3)

* Prevalence estimate derived from oversampling.

Table 1. — Study Sample Characteristics for 
California and Border Sites (N = 702)

Adherent Nonadherent P Value
n    (%) n    (%)

Sociodemographic Variables

Age (years) .220
50–59 203 (49.0) 140 (48.6)
60–69 125 (30.2) 74 (25.7)
70+ 86 (20.8) 74 (25.7)

Income .006
≤$5,000 79 (19.1) 77 (26.7)
$5,001–9,999 132 (31.9) 71 (24.7) 
$10,000–19,999 111 (26.8) 61 (21.2)
≥$20,000 34 (8.2) 20 (6.9)
Don’t know 58 (14.0) 59 (20.5)

Marital Status .455
Married 134 (32.4) 101 (34.8)
Not married 280 (67.6) 187 (65.2)

Education (years) .131
≤5 239 (58.4) 150 (53.9)
6–11 28 (31.3) 107 (38.2)
≥12 42 (10.3) 22 (7.9)

Site <.001
Border: Eagle Pass, Texas 95 (22.9) 127 (44.1)
Border: Anthony, New Mexico 117 (28.3) 79 (27.4)
California: Merced 59 (14.3) 22 (7.5)
California: Watsonville 143 (34.5) 60 (20.8)

Access-to-Health-Care Variables

Insurance <.001
Yes 273 (65.9) 140 (48.6)
No 141 (34.1) 148  (51.4)

Regular Source of Care <.001
Yes 362 (87.4) 271 (93.8)
No 52 (12.5) 17 (6.2)

Table 2. — Study Sample Characteristics for 
California and Border Sites (N = 702)
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Discussion

Previous studies of the association of acculturation and a
variety of health-related behaviors among Hispanics sug-
gest its importance on health behaviors.11,15-23,26,30,33-37,45,46

However, results of research examining acculturation 
and mammography screening have varied in finding 
an effect of acculturation and mammography screen-
ing.16,30,32,34,37,47,48 In the current study we investigated the
relationship of acculturation with mammography screen-
ing and chose to use a bidimensional scale that allowed for
the measurement of bidirectional change in acculturation.
Examining biculturalism has significant public health
merit, given the increases in immigration to the United
States from Latin American countries. However, we did
not find a significant effect for biculturalism on mammog-
raphy screening. Our nonsignificant findings could be

related to the lack of distribution found across the dimen-
sions of the Bidimensional Acculturation Scale in this
study since the study sample was fairly homogenous; this
may have reduced the power to find an effect.

Post hoc analyses suggest that acculturation may dif-
fer by site. The analysis by site found that acculturation
was a significant predictor of screening adherence with
study participants in California. Analysis examining bicul-
tural differences in California found that greater propor-
tions of adherent women were bicultural,58% vs 47%. The
opposite was found in the border sites,62% vs 73%. Given
the locations of study participants, California and the
Texas/New Mexico/Mexico border, it seems plausible that
participants might experience acculturation differently
because of the different environments. The need to assim-
ilate into more mainstream society is potentially lower for
those who live along the border. Residing near the border
reinforces Hispanic culture. Many border residents can
freely migrate between the United States and Mexico for
goods and services, including health care. In the Califor-
nia communities,which are approximately 450 miles from
the border, the push for functional integration into main-
stream society is more likely greater.

Results of this study are also limited by how accultur-
ation was measured. In this study, acculturation is inferred
by language use, an agreed upon and accepted proxy.
However, most instruments measuring acculturation have
focused on language (eg, Spanish vs English proficiency)
because language use and preference have been found to
explain 45% to 75% of the variance in acculturation mea-
sures across Hispanic subgroups.38,39,49,50 It seems plausi-
ble that a language-based instrument does not necessarily
capture acculturation, but rather some other element that
is associated with acculturation. Given that acculturation
involves a series of changes in behavioral, cognitive, and
affective domains, more comprehensive measures of
acculturation are needed that take into account the many
processes of change that individuals go through.

In our study, we also note the importance of separat-
ing the relationship of acculturation with cancer screen-
ing from the variance explained by socioeconomic factors
such as income and education. Analyses showed that
acculturation was strongly related to socioeconomic con-
ditions. Past studies of acculturation that have not con-
trolled for these socioeconomic factors may be flawed by
the confounding of education and income with accultura-
tion. In our study, when income and education were not
controlled for in post hoc analyses, mammography adher-
ence was significantly related to acculturation.

Several limitations should be acknowledged in the
present study. The sample was selected from only four
communities, and generalizing findings to migrant and sea-
sonal Hispanic farmworkers nationally must be done cau-
tiously. Data about mammography were self-reported and
not validated. However, most studies of self-reported can-
cer screening behaviors among Hispanic women find self-

Acculturation P Value

Bicultural Hispanic
no.   (%) no.   (%)

Sociodemographic Variables

Age (years) 83 (45.6) 260 (50.1) .426
50–59 58 (31.9) 140 (27.0)
60–69 41 (22.5) 119 (22.9)
70+ 

Income <.001
≤$5,000 27 (14.8) 128 (24.7)  
$5,001–9,999 45 (24.7) 158 (30.4) 
$10,000–19,999 48 (26.4) 124 (23.9)
≥$20,000 28 (15.4) 26 (5.0)
Don’t know 34 (18.7) 83 (16.0)

Marital Status .145
Married 113 (62.1) 353 (68.0)
Not married 69 (37.9) 166 (32.0)

Education (years) <.001
≤5 39 (21.7) 350 (69.0)
6–11 84 (46.7) 150 (29.6)
≥12  57  (31.7) 7 (1.4)

Place of Birth <.001
United States 102 (56.0) 45 (8.7)  
Other 80 (44.0) 474 (91.3)

Proportion of Life Spent in United States <.001
≤25 0 (0) 120 (23.4)
26–50 17 (9.4) 177 (34.5)
51–75 42 (23.2) 185 (36.1)

Access-to-Health-Care Variables

Insurance <.001
Yes 130 (71.4) 282 (54.3)
No 52 (28.6) 237 (45.7)

Regular Source of Care <.08
Yes 158 (86.8) 474 (91.3)
No 24 (13.2) 45 (8.7)

Mammography Adherence* .89
Yes  74 (40.7) 214 (41.2)
No 108 (59.3) 305 (58.8)

* Prevalence estimate derived from oversampling.

Table 3. — Bivariate Associations Between 
Mammography Adherence and Other Variables (N = 702)
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report to be fairly accurate for recent time periods,
although women may overestimate the frequency of
screening.51-53 Also, since interviews were entirely in Span-
ish, English proficiency was not observed. Lastly, the pres-
ent study may include possible interviewer effects and
social desirability. To reduce systematic errors, interview-
ers attended training sessions and learned how to mini-
mize influencing responses of respondents.

Conclusions

Findings from this study have several implications for can-
cer prevention and control within Hispanic populations.
Results show that acculturation was significantly associat-
ed with mammography screening only among study par-
ticipants from the California cities. Results also suggest
that distinct differences might exist for Hispanic women
living in farmworker communities in different locations
within the United States. Additionally, level of accultura-
tion may be an important variable for audience segmenta-
tion for health promotion efforts targeting Hispanic
women who live in farmworker communities in central
California and perhaps other communities not on the
United States-Mexico border. Women in such communi-
ties with low levels of acculturation can be targeted for
interventions to increase mammography adherence.
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