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Abstract
Overall, Latinas are more likely to be diagnosed with a more advanced stage of breast cancer, and
are 20% more likely to die of breast cancer than non-Hispanic white women. It is estimated that
from 2003–2006, $82.0 billion in direct medical care expenditures, in addition to 100,000 lives
annually, could be saved by eliminating health disparities experienced by Latinos and increasing
the use of up to five preventive services in the U.S. An additional 3,700 lives could be saved if
90% of women ≥40 years were recently screened for breast cancer. We examined risk for breast
cancer in a case-control population-based sample of Mexican-origin women in Harris County, TX
(n=714), where rates of breast cancer mortality for Latina women have doubled since 1990. Half
of breast cancer cases (n=119) were diagnosed before the age of 50. In a multivariable model,
women with a family history of breast cancer (OR=4.3), born in Mexico and having high levels of
language acculturation (OR=2.5), and without health insurance (OR=1.6) were found to have the
highest risk of breast cancer. Because Mexican-origin women were found to be of high-risk for
early onset pre-menopausal breast cancer, we recommend policies targeting screening, education
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and treatment to prevent increased disparities in mortality. The inclusion of community members
and policymakers as partners in these endeavors would further safeguard against an increase in
cancer health disparities, and aid in formulating a policy agenda congruent with scientifically-
based, community-driven policy efforts addressing breast cancer screening, education and
treatment in this vulnerable population.

BACKGROUND
Breast cancer is the leading site of new cancer cases and the leading cause of death for
Latinas in the United States,1 and breast cancer health disparities between Latinas and non-
Latino populations are vast. Overall, Latinas are more likely to be diagnosed with a more
advanced stage of breast cancer,1 and are 20% more likely to die of breast cancer than non-
Hispanic white women.2 Moreover, by 2050, the Latino population is expected to double
relative to current population estimates.3

While some reports suggest the overall cancer burden among Latino populations is lower
than non-Hispanic whites, these reports are based on women who have access to treatment.
Recent estimates show that Latinos have the highest rates of being uninsured and the lowest
rates of employer-paid insurance,4 suggesting significant barriers to health care access, an
increased need for “safety net” health centers, less access to cancer screening services, and
consequently delayed cancer treatment and shorter survivorship.5 It is estimated that
between 2003–2006, eliminating health disparities experienced by Latinos would have saved
$82.0 billion in direct medical care expenditures.6

Furthermore, wide population variations may be masked as suggested by the finding that the
rate of decline in cancer incidence in Latino populations is slower than that for non-Hispanic
whites.7 From 1990–2006, in Harris County (Houston), Texas, while the gaps in breast
cancer mortality narrowed between Latinos and non-Hispanic whites (from 14.3 to 2.0 per
100,000)8 and blacks (from 16.8 to 12.1 per 100,000)9 respectively, it was largely driven by
the decreased mortality rates of non-Hispanic whites, and by the detrimental increased rate
of Latino breast cancer mortality. In 2006, Latinos overall had a lower breast cancer
mortality rate (11.1)10 compared to non-Hispanic whites (13.1)8 and blacks (21.6).9
However, since 1990 breast cancer mortality rates for Latinos have more than doubled,10

compared to a slight decrease for blacks (3.1%)9 and a significant decrease for non-Hispanic
whites (33.8%)8 (see Figure 1). It has been estimated that an increase in utilization of five
preventive services in the United States would annually save greater than 100,000 lives, and
an additional 3,700 lives if 90% of women ≥40 years were recently screened for breast
cancer.11 Among Latino populations, these findings would be further enhanced through a
greater understanding of population-specific health determinants.

Complex findings for Latino health outcomes contradictory to their socioeconomic profile
may be explained by the dynamic nature of the Latino population, continuously influenced
by social forces, shifting disease patterns, and demography.12, 13 However, the ways cancer
screening behaviors are shaped by social determinants, such as access to screening and
health care services, socioeconomic position and race/ethnicity, have been largely
overlooked in cancer prevention research; thus, our understanding of health disparities in
Latino populations has been hindered. The goal of the current study was to examine the
association between social and cultural determinants and risk of breast cancer among
women enrolled in an on-going cohort study.
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METHODS
Self-identified adult women of Mexican-origin included in this study were drawn from an
ongoing population-based cohort created by the Department of Epidemiology at The
University of Texas M. D. Anderson Cancer Center, referred to as the Mexican American
Cohort Study (MACS). Participant recruitment began in July 2001 using random-digit
dialing, intercepts, door-to-door block walking, and networking, in neighborhoods in which
at least 75% of the population is of Mexican origin according to the 2000 U.S. Census. A
detailed description of the recruitment methodology and data collection protocol has been
published elsewhere.14 Briefly, after obtaining written informed consent, trained bilingual
interviewers conducted personal interviews using a structured questionnaire in either
Spanish or English based on the participants’ preference. The interviews lasted
approximately 45 minutes each and elicited information about personal and family health
history, behavioral risks, socio-demographic characteristics, residential history, and
exposure data. Participants received a $25 gift card for their participation. More than 19,000
individuals have been recruited into the study with the majority being women. The
Institutional Review Board at M. D. Anderson Cancer Center approved all aspects of the
study.

Sample and Matching Criteria
A total of 122 women in the MACS reported they had been diagnosed with breast cancer by
a physician at baseline or follow-up. However, because we wanted to have complete data on
all variables of interest, three women with missing health insurance data were excluded from
the analysis. The remaining 119 cases were categorized into the following age groups: 30–
39 years; 40–49 years; 50–59 years; and 60 years or more. Five controls per breast cancer
case were randomly drawn from the MACS and frequency matched by age group. This
resulted in the inclusion of 714 women (119 cases and 595 controls); each woman included
in the study was drawn from a different household.

Variables
The outcome variable in this study is physician diagnosed breast cancer. Both diagnosis of
breast cancer and age at diagnosis were self-reported. Family history of breast cancer also
was self-reported by the participant.

Sociodemographic characteristics included age, marital status, parity status and
educational attainment. Age at enrollment was calculated in years based on participants’
reported birth date, and used to match cases with controls. Marital status was categorized as
married/living as married or not married (never married, divorced, separated, or widowed).
Married women served as the reference category. Parity status was dichotomized as at least
one live birth or none. Socioeconomic status was assessed based on educational attainment
rather than household income or a combination of the two because roughly 50% of the
participants did not report household income. Educational attainment was classified into
three categories: less than high school, completed high school/General Educational
Development equivalency, or more than high school.

Health insurance status was self-reported by the participant or participant’s spouse and
categorized as yes or none.

Language acculturation was assessed using four items from the Bidimensional
Acculturation Scale for Hispanics (BAS), a validated acculturation instrument designed for
use with Hispanics15 (α=0.88). Scores ranged from 1 to 4, with higher scores reflecting
fluency in English and higher levels of acculturation.
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Country of birth was either USA or Mexico. We created a four level cultural determinant
variable that combined level of language acculturation with country of birth. For this
variable, language acculturation scores of 2.75 or more were coded as high language
acculturation; those below 2.75 were coded as low. For the multivariable analysis we created
four dummy variables with participants born in Mexico reporting low language acculturation
serving as the reference category.

We examined four behavioral health risks (ever smoker, ever drinker, currently obese, and
sedentary lifestyle) that are associated with breast cancer. Ever smokers were defined as
having smoked at least 100 cigarettes in their lifetime. Ever drinkers were classified as
having drunk at least one standard unit of alcohol a month for at least one year. We used
body mass index (BMI), weight in kilograms divided by height in meters squared, to define
obesity. Participants with a BMI of 30 or greater16 were classified as obese. Sedentary
lifestyle was defined as less than 150 minutes of moderate-intensity activity per week or less
than 75 minutes of vigorous activity per week, which represents the minimum physical
activity level recommended for adults.17

Statistical analysis
Pearson’s χ2 test of association and Student’s t-test were used to examine distributional
differences between the cases and controls for categorical and continuous variables,
respectively. Odds ratios (ORs) and 95% confidence intervals (CIs) were calculated using
unconditional logistic regression analyses. Variables were maintained in the multivariable
models based on two criteria: 1) if they were significant based on the results of Wald
statistics at a Type I error rate of 0.05 and 2) if their inclusion resulted in a non-significant
(defined as p > 0.1) Hosmer and Lemeshow goodness-of-fit statistic for the overall model.18

All analyses were completed using SAS version 9.2 software (SAS Institute Inc, Cary, NC,
USA).

RESULTS
We observed significant differences between cases and controls based on several of the
socio-demographic and risk factors examined (see Table 1). Results from the univariate
unconditional logistic regression analyses (see Table 2), indicated that nativity and language
acculturation, marital status, family history of breast cancer, having health insurance, and
educational attainment were associated with the risk for breast cancer. These five variables
were included in the final multivariable model (see Table 2). Results from the multivariable
model indicated that women born in Mexico reporting high levels of language acculturation
had a 2.5 times (95% CI: 1.19 – 5.17) increased risk for breast cancer compared to women
born in Mexico reporting low levels of language acculturation. Compared to married
women, single women were at 1.7 (95% CI: 1.10 – 2.67) times increased risk for breast
cancer. The uninsured, compared to the insured were at 1.6 (95% CI: 1.01 – 2.38) times
increased risk. The strongest risk factor we observed was for family history of breast cancer:
women with a family history were at 4.3 (95% CI: 2.14–8.50) times increased risk for breast
cancer compared to women without a family history.

DISCUSSION
Among women self-reporting breast cancer, 85% reported a family history of breast cancer
and the mean age of diagnosis was 50.5 (range 21–80 years); 49% of women with breast
cancer were diagnosed before the age of 50. Overall, women reporting a family history of
breast cancer and women born in Mexico with high levels of language acculturation had the
highest risk of breast cancer in this population.
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When compared to other studies, we found the unadjusted risk for breast cancer among our
participants who report a family history of breast cancer (OR=4.87) fits within the range of
previous findings, from OR=1.32 among Hispanic women diagnosed before the age of 5019

to OR=11.220 among high risk women in Mexico. Previous mean ages of diagnoses have
ranged from 37 in a sample of Hispanic women at high-risk for breast cancer21 to a median
age of 51 years in a study of Hispanic women in the Department of Defense health care
system with known access to health care.22 While parity status (i.e. having children) has
been previously shown to decrease risk of breast cancer in this population,23 we did not find
parity status to be a significant factor in this sample, perhaps because the overwhelming
majority of women reported at least one live birth.

These findings expand existing cancer studies to a population-based sample, which is
important for a population that has the highest rates of being uninsured and the lowest rates
of employer-paid insurance.4 Latinos experience higher rates of uninsured compared to
other racial/ethnic groups, with Mexican-origin populations being 40%, Cubans 26% and
Puerto Ricans 21% uninsured, respectively, compared to 16% of non-Latino whites.24

Mexican-American women have been shown to discover breast cancer through self-breast
exams, but wait to seek medical care,25 possibly explained by high rates of uninsured.
Among other minority women, access to health insurance has been shown to influence
mammogram use even at the highest levels of education.26 Ever having a mammogram has
been shown to have an inverse association with lack of health insurance.27, 28 Access to care
and treatment, largely driven by access to health insurance, possibly explains the higher
rates of mortality of Latinas due to breast cancer compared to non-Latino white women.29,
30

The findings presented here should be interpreted within the context of study limitations.
First, the data are cross-sectional; causality cannot be determined. In addition, we do not
know the extent of lifestyle changes over time, and mammography screening practices are
not reported by participants in this study. Furthermore, the small sample size available to
examine some of the risk factors (i.e. language, acculturation, nativity status, and religious/
ethnic background) also limits our ability to interpret our findings. Also, because the Latino
community is very heterogeneous, we do not know how well our findings will generalize to
other Latinas. Finally, all the data in our study, including diagnosis of breast cancer and
family history of breast cancer, were self-reported. However, studies examining the
sensitivity and specificity of self-reported breast cancer diagnosis have found agreements
ranging within 90th percentiles overall, even among populations with lower levels of
education.31 Moreover, studies examining self-reported family history of cancer have shown
88–95% agreement using multiple methods to verify diagnoses, including cancer registries,
death certificates and medical records,32–34 and find self-reported family histories to be
effective in evaluating risk of breast cancer.35

Despite these limitations, a great amount of knowledge can be gained from this study,
especially since our study is among the first to examine risk of breast cancer in this non-
clinical, population-based sample. Following the recently revised U.S. Preventive Task
Force recommendations,36 half of the women diagnosed with breast cancer and greater than
one-third of women in this Mexican-origin population would not have been recommended
for mammography screening. Given the dearth of clinically-based studies on
underrepresented minority populations, the task force lacked crucial data from these high-
risk populations when formulating the recommendations. Furthermore, the current change in
recommendations for general breast cancer screening practices stresses the need for a focus
on improving screening methodology for Mexican-origin women under the age of 50, and
how risk is examined.

Miranda et al. Page 5

Cancer. Author manuscript; available in PMC 2012 January 15.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



Moreover, the combination of nativity and acculturation provides novel findings that
furthers the discussion on the “healthy migrant” hypothesis.37, 38 Among our study
participants, there was no overlap between this composite cultural determinant and the two
highest risk factors (family history and health insurance status). In other words, none of the
highly acculturated women born in Mexico reported a family history of breast cancer; nor
were there significant differences in the number of women with health insurance or not. We
included linguistic acculturation because previous studies have noted that low levels of
English fluency are a barrier to accessing healthcare. Therefore, while it is possible that the
Mexican-born women in our study were unaware of their family history for breast cancer,
our findings underscore the possibility that, and consistent with results from a recent study
based on the National Health Interview Survey,39 the highly acculturated women born in
Mexico were more likely to obtain a mammogram and hence more likely to obtain an
accurate diagnosis, than their less acculturated peers. Or perhaps, because language is only
one component of the acculturation process,39, 40 it is other aspects of acculturation, such as
lifestyle changes, that impact health habits over time that are important. Changes in health
habits not only influence an individual’s risk for developing breast cancer, they also impact
an individual’s risk of detecting breast cancer.

The higher prevalence of more aggressive breast cancers among young Latinas is
established.41 Though Latinos are the fastest-growing population in the U.S., they have been
severely under-represented in research; combined with the overall young demographic
profile of the Latino population, our findings are particularly alarming and posit a number of
policy implications. First, among this population, behaviors such as smoking, physical
activity and obesity are not observed significant risk factors. However, lack of health
insurance was associated with a 50% higher risk of breast cancer. This further supports the
need to shift away from individual-level intervention efforts to ones promoting access
through employment opportunities that provide health insurance coverage, or state or
national efforts that provide such coverage. Furthermore, our study suggests an impending
increase in breast cancer disparities disproportionately affecting Mexican-origin women if
physicians implement the currently discussed change in recommendations for
mammography screening. Further information regarding the impact of early mammography
among this population, its implications for interventions addressing costs related to medical
expenses of individuals without health insurance, and developing new educational materials
targeting Mexican-origin populations is warranted.

One potential explanation for our findings may be related to the higher prevalence of BRCA
mutations in Mexican women with European (Spanish, and particularly of Ashkenazi Jewish
descent) ancestry;21 future studies may consider examining the migratory patterns from
Europe and the region of Mexico women migrate from, and their possible role in higher
rates of breast cancer in this population. Furthermore, in this population, individual-level
behavioral risk factors were not found to be significant. Future studies should consider
examining change in behaviors and social environments over time to further understand the
underlying mechanisms for these increased risks in breast cancer among Mexican-origin
women. Existing mixed findings regarding the role of neighborhoods in the prevention,
detection, and survivorship of breast cancer for this population suggest further consideration
of multilevel studies of breast cancer, and policy efforts targeting neighborhood
empowerment zones in areas of highest risk for breast cancer. The inclusion of community
members and policymakers as partners in these endeavors would further safeguard against
an increase in cancer health disparities,42 and aid in formulating a policy agenda congruent
with scientifically-based, community-driven policy efforts addressing breast cancer
screening, education and treatment in this vulnerable population.
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Table 1

Comparison of socio-demographic characteristics and risk factors between self-reported breast cancer cases
and controls (N=714)

Characteristic or Risk Factor

Controls (N=595) Cases (N=119)

p-valueN (%) N (%)

Age at enrollment 1.00

 30–39 years 75 (12.6) 15 (12.6)

 40–49 years 140 (23.5) 28 (23.5)

 50–59 years 170 (28.6) 34 (28.6)

 60 years or older 210 (35.3) 42 (35.3)

Mean (SD) 54.3 (12.9) 54.9 (12.1) 0.652

Age at diagnosis, Mean (SD) -- 50.5 (12.1)

Range

Marital status 0.003

 Married/living as married 431 (72.4) 70 (58.8)

 Not married 164 (27.6) 49 (41.2)

Educational attainment 0.032

 Less than high school 416 (69.9) 72 (60.5)

 High school graduate 69 (11.6) 24 (20.2)

 More than high school 110 (18.5) 23 (19.3)

Health insurance status 0.002

 None 346 (58.2) 51 (42.9)

 Yes 249 (41.8) 68 (57.1)

Nativity & acculturation level < 0.001

 Mexico & low acculturation 388 (65.2) 60 (50.4)

 Mexico & high acculturation 30 (5.0) 15 (12.6)

 US & low acculturation 44 (7.4) 5 (4.2)

 US & high acculturation 133 (22.4) 39 (32.8)

Family history of breast cancer < 0.001

 No 574 (96.5) 101 (84.9)

 Yes 21 (3.5) 18 (15.1)

Parity status 0.609

 No live births 23 (3.9) 6 (5.0)

 At least one live birth 571 (96.1) 113 (95.0)

Smoking status 0.498

 Never 462 (77.7) 89 (74.8)

 Ever 133 (22.3) 30 (25.2)

Alcohol status 0.081

 Never 473 (79.5) 86 (72.3)

 Ever 122 (20.5) 33 (27.7)

Sedentary lifestyle 0.791

 No 78 (13.1) 16 (13.5)
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Characteristic or Risk Factor

Controls (N=595) Cases (N=119)

p-valueN (%) N (%)

 Yes 517 (86.9) 103 (86.5)

BMI 0.615

 Obese 310 (52.1) 65 (54.6)

 Not 285 (47.9) 54 (45.4)
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Table 2

Unadjusted and Adjusted* odds ratios (OR) and 95% confidence intervals (CI) for risk of breast cancer among
women of Mexican origin (N=714)

Risk Characteristic

Unadjusted Adjusted*

OR 95% CI OR 95% CI

Nativity & acculturation level

 Mexico & low acculturation 1.00 1.00

 Mexico & high acculturation 3.23 1.64 – 6.36 2.48 1.19 – 5.17

 US & low acculturation 0.74 0.28 – 1.93 0.56 0.21 – 1.52

 US & high acculturation 1.90 1.21 – 2.97 1.15 0.67 – 1.96

Marital status

 Married 1.00 1.00

 Not married 1.84 1.23 – 2.76 1.71 1.10 – 2.67

Health insurance status

 Yes 1.00 1.00

 None 1.85 1.25 – 2.76 1.55 1.01 – 2.38

Family history of breast cancer

 None 1.00 1.00

 Yes 4.87 2.51 – 9.46 4.27 2.14 – 8.50

Educational attainment

 Less than high school 1.00 1.00

 High school graduate 2.01 1.19 – 3.41 1.52 0.84 – 2.75

 More than high school 1.21 0.72 – 2.02 0.93 0.53 – 1.66

*
Adjusted for all other covariates in the table.
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