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OBJECTIVE:

 

This paper describes trends in screening mam-
mography utilization over the past decade and assesses the
remaining disparities in mammography use among medically
underserved women. We also describe the barriers to mam-
mography and report effective interventions to enhance
utilization.

 

DESIGN:

 

We reviewed 

 

MEDLINE

 

 and other databases as well as
relevant bibliographies.

 

MAIN RESULTS:

 

The United States has dramatically improved
its use of screening mammography over the past decade, with
increased rates observed in every demographic group. Dis-
parities in screening mammography are decreasing among
medically underserved populations but still persist among
racial/ethnic minorities and low-income women. Additionally,
uninsured women and those with no usual care have the lowest
rates of reported mammogram use. However, despite apparent
increases in mammogram utilization, there is growing evi-
dence that limitations in the national survey databases lead
to overestimations of mammogram use, particularly among
low-income racial and ethnic minorities.

 

CONCLUSIONS:

 

The United States may be farther from its
national goals of screening mammography, particularly
among underserved women, than current data suggests. We
should continue to support those interventions that increase
mammography use among the medically underserved by
addressing the barriers such as cost, language and accultur-
ation limitations, deficits in knowledge and cultural beliefs,
literacy and health system barriers such as insurance and
having a source regular of medical care. Addressing disparities
in the diagnostic and cancer treatment process should also
be a priority in order to affect significant change in health
outcomes among the underserved.
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I

 

n 2002, approximately 205,000 women in the United
States were diagnosed with breast cancer and 40,000

died of their disease.

 

1

 

 Vulnerable populations such as racial/
ethnic minorities, the elderly, and the poor continue to bear
a disproportionate burden of breast cancer mortality.

 

1–3

 

For example, despite an overall lower incidence of disease
compared to white women, African-American women suffer
higher breast cancer mortality

 

1,2

 

 (Fig. 1) owing to a higher
proportion of advanced breast cancer stage.

 

3

 

 A similar pattern
of excess late-stage disease is observed in some groups of
Hispanic, Native-American, Asian, and low-income women,
particularly those who are immigrants or less acculturated,
presumably due to less access to screening.

 

4–6

 

To date, women such as Native Americans/Alaskan
Natives, Hispanics, women of lower socioeconomic back-
grounds and in rural areas, the uninsured and those with-
out a usual source of care, women over age 70, and recent
immigrants have not achieved the Healthy People 2010
(HP2010) objective of 70% participation in mammography
within the prior 2 years. This HP2010 goal is for all women
age 40 and over, regardless of race/ethnicity or social class.
Although disparities in screening mammography have
improved overall since the early 1990s, significant differ-
ences in screening persist among many medically under-
served communities.

This paper examines trends in breast cancer screening
over the past decade and reports on the remaining disparities
in mammography. We discuss the methodological limi-
tations of national databases which have likely overestimated
our progress toward the elimination of screening disparities
and HP2010 goals. For example, the under-sampling of
ethnic minorities (particularly those at high risk for under-
screening), collapsing heterogeneous ethnicities into single
groups, and the overestimation of preventive services use
by minorities have limited the accurate assessment of
screening mammography utilization in the U.S.

This paper explores the various barriers to mammo-
graphy, with special attention to the unique needs of differ-
ent populations. Despite the heterogeneity of medically
underserved women, many of the barriers are common to
different populations and reflect limited access to health
information and services. We also address interventions
to enhance mammography utilization and conclude with
a discussion of areas of further research necessary to
address disparities in screening mammography.
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POPULATIONS WITH DISPARITIES IN SCREENING 
MAMMOGRAPHY

Low Socioeconomic Status

 

Low socioeconomic status (SES) is a consistent marker
for mammography underuse; women with lower SES are
more likely to be uninsured and lack a usual source of
care.

 

7–9

 

 Compared to their middle-class and wealthy counter-
parts, low-income women have the lowest rates of breast
cancer screening, even when adjusted for race, ethnicity,
and insurance status.

 

9

 

 Although disparities in screening
mammography are improving, this group is the furthest
from the HP2010 goal of having 70% of women with recent
mammogram use; only 50% of uninsured women reported
having a mammogram within the prior 2 years, a rate
23.7% lower than that of insured women.

 

10

 

 Women without
a usual source of care may be the most at risk for under-
screening; only 34.6% of these women reported having a
mammogram within the prior 2 years, in comparison to
73.0% of women who had a medical home.

 

11

 

 In 1997,
women who did not complete high school had 17.1% lower
mammography utilization than those who had some degree
of postsecondary education.

 

10

 

 Low-income women had
20.7% lower reports of recent mammography use than
those of women living in households with higher incomes.

 

10

 

The reasons underlying the screening disadvantage
associated with low SES are multifactorial and include
inadequate cancer prevention knowledge and behaviors,

lower educational attainment, and suboptimal health care
access.

 

12

 

Racial/Ethnic Minorities

 

All racial/ethnic minorities in the U.S. have docu-
mented underutilization of preventive health services that
reflect sociodemographic variables, cultural barriers, and
health systems obstacles. Recent data from the 2000
National Health Interview Survey (NHIS) describes new
immigrants as the latest subpopulation of women with
low rates of mammography use. Only 39.3% of women
living in the U.S. for less than 10 years reported having a
mammogram within the prior 2 years, in comparison to
64.7% of women living in the U.S. for 10 years or more and
71.3% of women born in the U.S.

 

11

 

 Immigrants are dispro-
portionately members of racial/ethnic minorities, making
these women at particularly high risk for underuse of
mammography.

 

African Americans

 

Although earlier studies reported lower breast cancer
screening rates among African-American women, recent
data from the Behavioral Risk Factor Surveillance Survey
(BRFSS) and other databases suggest that mammography
use is now comparable to that of white women (Fig. 2).

 

10,13,14

 

In 1997, 85.1% of surveyed African Americans reported
having recent mammograms compared to 84.9% of white

FIGURE 1. Breast cancer incidence and mortality by race and ethnicity—United States, 1992 to 1998. Data sources: American Cancer
Society Surveillance Research 2001, National Cancer Institute SEER Program 2001, National Center for Health Statistics 2001.
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women.

 

10

 

 In fact, mammography use is more prevalent
among low-income African-American women than low-
income white women, even after adjusting for health access
and geographic factors. Pooled 1993 to 1994 data from the
NHIS reported mammography rates of 60.2% for low-
income blacks in comparison to 43.8% for low-income
white women.

 

15

 

 However, recent data from the 2000 NHIS
does show some residual differential use of mammography,
with 67.6% of African-American women reporting mammo-
grams within the prior 2 years compared to 71.2% of white
women.

 

11

 

 Additionally, disparities among African Ameri-
cans are still documented in Medicare and fee-for-service
insurance plans, indicating some hetero-geneity within this
population.

 

15,16

 

Hispanics

 

Hispanic women have narrowed their screening dis-
parity over the past decade from 9.7% to 4.7%, with 67.0%
of Hispanic women reporting having had a mammogram
within the prior 2 years.

 

10

 

 Not all Hispanic subpopulations
have such a high rate of mammography; one recent study
reported mammography use among Mexican women to be
10% to 15% lower than that in non-Hispanic whites.

 

17

 

Other studies have documented the variability within
Hispanic subgroups; pooled 1990 and 1992 NHIS data
reported mammography rates of 35% among Mexicans,
43% among Puerto Ricans, 41% among Cubans, and 47%

among Other Hispanics.

 

18

 

 Regional variations also exist
within subpopulations; one study of Mexican Americans
reported rates of recent mammography that ranged from
nearly 45% among women in Texas to 60% among women
living in California.

 

19

 

 Health care access factors, such as
insurance status and a usual source of care, account for
the bulk of the differences among Hispanic subgroups,
but cultural and ethnic factors, such as acculturation and
English fluency are also important variables.

 

18–20

 

Asian Americans/Pacific Islanders

 

National BRFSS data indicate that Asian Americans/
Pacific Islanders (AA/PIs) have closed the screening gap in
mammography, with 72.5% of AA/PI women reporting
recent mammography compared with 71.4% of white
women (Fig. 2).

 

10,21

 

 However, samples of AA/PI women in
national surveys are small and frequently aggregated, mak-
ing conclusions difficult and masking important subgroup
differences. State-level and community surveys of AA/PI
subpopulations have demonstrated variable mammography
utilization, ranging from 30% to 68% of AA/PI women
reporting no prior mammogram compared with 10% to 21%
of white women.

 

22–25

 

 Among the general AA/PI population,
Japanese women appear to have the highest rates of
mammography; similar to white women, only 21% have
never had a mammogram.

 

25

 

 Particularly low rates of mam-
mography utilization have been documented among groups

FIGURE 2. Percentage of women aged > 40 years who reported ever having a mammogram, 38 states—Behavioral Risk Factor
Surveillance System, 1989 to 1997.
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such as Chinese, Vietnamese, Korean, and Filipino women.
For example, among multiethnic women in San Francisco,
73% of Chinese and 46% of Vietnamese women reported
prior mammography, compared to 93% of white women.

 

26

 

The California BRFSS and Korean Health Survey show that
subgroups such as Koreans are underscreened, with 45%
to 52% of Korean women reporting no previous lifetime
mammogram, compared with 10% of the state’s general
female population.

 

23,27

 

 Low rates of recent mammography
use have been demonstrated among Cambodian women
(12% to 40%) and Filipino women (55%).

 

28–30

 

 Less is known
about Asian-Indian women’s screening rates and available
data are conflicting; aggregated NHIS data suggest signifi-
cant underscreening, with 68% of Asian-Indian women
reporting no prior mammogram, in contrast to a small
study showing that 70% of women had received a mam-
mogram within the past year, a rate higher than those of
other Asian subgroups.

 

25,31

 

Native Americans/Alaskan Natives

 

Of all racial/ethnic minorities described, American
Indians/Alaskan Natives (NA/ANs) have the lowest breast
cancer screening and are the only group to increase their
screening disparity over the past decade.

 

10,32

 

 In 1997, only
59.9% of these women over age 40 had received a mam-
mogram in the past 2 years, compared to 71.4% of white
women,

 

10

 

 and pooled BRFSS data (1992 to 1997) indicate
that only 65.1% of those aged 50 and older have had recent
mammography.

 

32

 

 According to computerized mammogra-
phy data from New Mexico, a state with a large NA/AN
population, only 37% of Native-American women aged 50 to
74 years received annual mammography, compared to 49%
of non-Hispanic white women.

 

17

 

 Despite their heteroge-
neity, Native-American and Alaskan-Native women are fre-
quently classified into one category when breast cancer and
screening data are reported, masking wide variations in
outcomes and screening.

 

33

 

 Smaller studies of NA/AN sub-
groups have found that screening rates vary substantially
with tribal affiliation, living situation (reservation vs non-
reservation), and geographic location. For example, Hopi
women residing on a reservation in Arizona demonstrated
recent mammography rates as low as 26.4%, while 67.7%
of rural NA/AN women in New Mexico reported a mam-
mogram within the past year.

 

34,35

 

 Audits of Indian Health
Service patients and national surveys reinforce this vari-
ability, showing lifetime mammography rates ranging from
35% to 81.2% among NA/AN women.

 

34–36

 

Women Living in Rural Areas

 

Women residing in rural areas of the US are screened
for breast cancer at a significantly lower rate than women
in urban areas (66.7% vs 75.4%).

 

37

 

 Many rural regions are
characterized by longer distances between medical facilities
and less availability of health services, subsequently
limiting access to breast cancer screening.

 

38

 

 Since women
living in rural areas are more likely to be uninsured, have

a low household income, and be less educated, they are
at particular risk of preventive care underutilization
compared to women in nonrural regions.

 

37

 

 In addition,
studies suggest that screening disparities between rural
and nonrural populations are more pronounced among
minorities. For example, rural ethnic subgroups such
as African-American and Native-American women have
been found to receive less cancer screening than their non-
rural counterparts.

 

39,40

 

Elderly Women

 

Although comprising only 13% of the adult US popu-
lation, women over 65 constitute 44% of new breast cancer
diagnoses and 56% of the resultant deaths.

 

41

 

 Despite
increased risk and evidence suggesting that mammo-
graphy’s mortality benefits can extend to elderly populations,
older women are less likely to be screened.

 

42,43

 

 This is due,
in part, to competing risks of death and limited life expect-
ancy; although elderly women have the highest risk of
breast cancer, they are actually more likely to die of
cardiovascular disease than malignancy.

 

44

 

 Most medical
organizations recommend continued screening for women
with few comorbid illnesses, yet there is still some contro-
versy within the medical community about screening older
women for breast cancer.

 

45

 

Numerous studies verify that women age 70 and older
have lower rates of mammography compared to those
between 50 and 69 years of age.

 

10,46

 

 According to the 1997
BRFSS, the percentage of women aged 70 and older who
reported having a mammogram within the prior 2 years
was 66.7%, compared to 77.1% for women aged 60 to 69
and 78.0% for women aged 50 to 59.

 

10

 

ASSESSMENT OF SCREENING MAMMOGRAPHY: 
METHODOLOGIC ISSUES

 

National estimates of health behaviors among the US
adult population are primarily obtained through surveys
such as the BRFSS and the NHIS. The BRFSS is a state-
based health survey coordinated by the Centers for Disease
Control (CDC) and conducted through random telephone
interviews of community-dwelling adults aged 18 years
and older. The NHIS, also conducted by the CDC, consists
of in-person household health surveys. These instruments
assess preventive services utilization and monitor progress
toward national cancer screening goals.

 

10,11

 

 Table 1 pre-
sents BRFSS data on reported mammography use within
the prior 2 years by various sociodemographic groups;

 

10

 

because 12 states did not participate in each year of the
BRFSS from 1989 to 1997, current trend data includes
information from only 38 states.

Despite their widespread use, methodological and
sampling limitations may make these instruments
unsuited to accurately detect disparities within under-
served communities.

 

47–49

 

 For example, these surveys
undersample ethnic minorities, particularly those at risk
for underscreening. Since persons living in the southern
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United States, minorities (particularly African Americans,
Hispanics, and Native Americans), and those in lower
socioeconomic groups are less likely to have telephone cover-
age, the BRFSS may undersample low-income racial/ethnic
minorities who are more likely to have foregone mammo-
graphy.

 

10,50,51

 

 In addition, the survey questions are generally
administered in English and potential respondents who
are not English proficient are ineligible for survey com-
pletion.

 

52

 

 Recently, some states have utilized bilingual inter-
viewers with translated surveys but this is not standard
practice.

 

22,24

 

Although the BRFSS has surveyed respondents in all
US states and 3 territories since 1997, it remains difficult
to sample minority and underserved groups. In the 1997
BRFSS, only 11.2% of women surveyed were uninsured.
Whites comprised 75.4% of the respondent group in
comparison to 9.7% African Americans, 11.1% Hispanics,
1.0% NA/AN, and 2.8% AA/PIs.

 

53

 

 The number of respon-
dents was sufficient (i.e., 

 

≥

 

 50 respondents) in 51 states
for whites, 35 states for African Americans, 36 states for
Hispanics, 11 states for NA/ANs, and 10 states for AA/PIs.
In addition, the single category of AA/PI or NA/AN masks

important differences among ethnic subgroups. When
available, targeted BRFSS surveys conducted among
Chinese, Korean, and Vietnamese populations in California
have demonstrated that each group has distinct socio-
demographic characteristics, health behaviors, and pre-
ventive services use.

 

22–24

 

 Even when subgroup data are
collected, caution must be used in interpreting and gen-
eralizing the data. The prevalence reported in a small
number of states with larger proportions of certain ethnic
minorities may not be representative of the nation for these
groups.

Both the BRFSS and NHIS rely on self-reported health
behavior, which may not accurately reflect the actual
receipt of health services.

 

53–55

 

 BRFSS- and NHIS-reported
mammography rates are at least 8.7% higher than claims-
based and medical chart-derived rates.

 

54–56

 

 Additionally,
there is evidence that low-income ethnic minorities are
more likely than whites to over-report rates of screening
mammography. In a medical record validation study of
women’s self-reported mammography, white women had
higher accuracy rates (89.3%) compared to those of African
Americans, Hispanics, and Asians (66.7% to 75.9%), even

Table 1. Percentage*† of Women Aged ≥≥≥≥40 Years Who Reported Having a Mammogram Within the Past 2 Years, 38 States—
Behavioral Risk Factor Surveillance Survey (BRFSS), 1989, 1993, 1997

Characteristic
1989 

% (SD ±±±± 95% CI)
1993 

% (SD ±±±± 95% CI)

1997 

% (SD ±±±± 95% CI)

Annual household
Income, $

<10,000 42.1 (3.1) 51.3 (2.4) 58.4 (3.2)
10 000 to <25,000 50.8 (2.1) 60.5 (1.6) 64.1 (1.5)
25 000 to 50,000 61.0 (2.7) 73.3 (1.7) 74.6 (1.3)
>50,000 68.0 (4.6) 80.0 (2.4) 79.1 (2.2)

Education, y
<12 44.1 (2.5) 53.3 (2.2) 58.8 (2.2)
12 53.0 (1.8) 65.7 (1.4) 71.0 (1.1)
>12 61.5 (1.7) 73.2 (1.2) 75.9 (0.9)

Health insurance
Yes ‡ 69.4 (0.8) 73.7 (0.7)
No ‡ 36.7 (4.2) 50.0 (3.9)

Race
White 54.7 (1.1) 67.0 (0.9) 71.4 (0.7)
African American 55.7 (3.7) 65.5 (2.7) 72.9 (2.2)
Asian American or Pacific Islander 38.8 (7.1) 66.0 (7.1) 72.5 (7.2)
Native American or Alaska Native 45.4 (10.9) 66.7 (8.6) 59.9 (8.9)
Other 43.3 (10.8) 60.2 (6.7) 59.7 (7.6)

Ethnicity
Hispanic 45.2 (6.2) 61.4 (4.3) 67.0 (3.7)
Non-Hispanic 54.9 (1.1) 67.1 (0.8) 71.7 (0.7)

Mean age, y
40–49 54.3 (2.1) 65.9 (1.4) 65.0 (1.3)
50–59 61.3 (2.3) 71.5 (1.8) 78.0 (1.4)
60–69 55.1 (2.2) 69.2 (1.7) 77.1 (1.4)
≥70 46.3 (2.1) 60.2 (1.5) 66.7 (1.3)

Total 54.3 (1.1) 66.7 (0.8) 71.3 (0.7)

* Adjusted to the 1989 BRFSS age distribution for women.
† Reflects respondents who answered positively to the question: “A mammogram is an X-ray of each breast to look for breast cancer. Have
you ever had a mammogram?” and subsequently answered “Within past 2 years” or “Within the past year” to the question: “How long has
it been since you had your last mammogram?”.
‡ Question not asked in 1989.
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after adjustment for source of care and amount of time
since the mammogram.

 

57

 

 Thus, self-reported mammo-
graphy rates may need to be adjusted downward by 25%
to 30% for some populations.

 

BARRIERS TO MAMMOGRAPHY

 

Attempts to understand disparities in mammography
utilization have revealed multiple barriers to equitable health
care access and use. Conceptually, patient, provider, health
care system, and financial factors must be considered.

 

Access: Financial & Health System Barriers

 

Receipt of breast cancer screening is contingent upon
gaining adequate access to the health care system. Access
factors, such as insurance status, income, and usual
source of care, are the largest contributors to racial/ethnic
screening differences in mammography rates.

 

20

 

 Women
without a usual source of care are half as likely to report
having had a mammogram, and low-income women report
cost as a significant barrier to obtaining a mammo-
gram.

 

58,59

 

 Despite the availability of free mammograms to
the uninsured, women without insurance remain one of
the most underscreened groups, indicating that expanding
insurance coverage to this population may be a more effec-
tive strategy than targeted mammography interventions.

Once women gain access to the health care system,
the clinical encounter also affects subsequent mammo-
graphy utilization. Physician recommendation is one of
the strongest predictors of breast cancer screening and is
particularly influential for women with continuity care pro-
viders.

 

60–62

 

 Older women who perceived provider enthusiasm
in their discussion of mammography were 4 times more
likely to have had recent mammography.

 

63

 

 Unfortunately,
individual provider’s prescription of health services is
not uniform; racial/ethnic minorities, the elderly, and low-
income women are less likely to receive physician recom-
mendations for mammography.

 

64,65

 

 Further work needs to
elucidate the causes of this variability in physician recom-
mendation, but potential factors include poor communi-
cation, provider assumptions about patient age and financial
resources, and discrimination.

 

66,67

 

Patient Knowledge, Attitudes, Cultural Beliefs

 

Patient-associated barriers to screening mammo-
graphy include inadequate cancer knowledge, attitudes, and
cultural beliefs. Studies demonstrate that these barriers
vary by race/ethnicity, age, and socioeconomic status.

 

68

 

Vulnerable groups such as the poor, elderly, and minorities
often lack awareness of mammography, have miscon-
ceptions regarding cancer, and view mammography nega-
tively.

 

68–70

 

 Cultural norms of modesty, fatalistic attitudes
about cancer, and fear of finding malignancy are reported
barriers among racial/ethnic populations.

 

71–73

 

 Historical
discrimination has led to cultural guidelines among
some racial/ethnic populations that emphasize caution,

mistrust, and avoidance when interacting with health care
institutions.

 

74

 

Language and Acculturation

 

Within immigrant populations, inadequate English
proficiency poses a tremendous barrier to preventive
services, as individuals may be unable to navigate the health
care system or communicate effectively with providers.

 

75,76

 

Several studies report lower rates of screening mam-
mography among Spanish-speaking Hispanic patients
as compared to English-proficient Hispanics and non-
Hispanics.

 

76,77

 

 Some investigators have concluded that
although English fluency is a component of acculturation,
its strong association with preventive service use indepen-
dent of cultural attitudes and values indicates that it is
a proxy for health care access.

 

78,79

 

 Acculturation can be
measured by English proficiency, country of birth, education,
and the number of years in the US, and is linked to lower
preventive and primary care services utilization.

 

80,81

 

Literacy

 

Literacy is a barrier to mammography distinct from
language proficiency that affects all racial/ethnic and age
groups.

 

82

 

 Low literacy impacts a woman’s ability to access
written cancer screening materials, benefit from instruction
during the clinical encounter, and apply for health insur-
ance to obtain preventive screening.

 

82–84

 

 Lower reading ability
is associated with inadequate breast cancer screening
knowledge and correlates with negative attitudes toward
mammography; low-literate women are more likely to view
the process as embarrassing, harmful, or painful.

 

82

 

 Recent
research highlights illiteracy as an independent contributor
to cancer disparities, as it is more prevalent among low-
income, elderly, and racial/ethnic minority women.

 

81,83,84

 

INTERVENTIONS TO IMPROVE 
MAMMOGRAPHY UTILIZATION

Over the past decade, the federal government has
launched several initiatives to decrease disparities in
breast cancer screening among medically underserved
women. In 1987, the National Cancer Institute created the
Special Populations Studies Branch of the Division of
Cancer Prevention and Control to support cancer control
activities in racial and ethnic communities.85 In 1990, the
National Breast and Cervical Cancer Early Detection Pro-
gram (NBCCEDP) was instituted to improve medically under-
served populations’ access to screening mammography.86

Enacted at the state and local levels, these initiatives have
been largely responsible for increasing mammography
use among vulnerable populations.87 In addition, numer-
ous health care facilities and communities have imple-
mented programs designed to improve mammography
utilization for minority and disadvantaged women.

Although systematic evaluation of mammography-
enhancing interventions is difficult due to the diversity of
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populations in different studies and heterogeneity of inter-
ventions and study designs, available meta-analyses have
reported significant increases in screening from targeted
interventions. The estimated intervention effect was great-
est for older women (17.9%), followed by groups consisting
of > 40% low income women (12.7%), and groups consisting
of > 40% nonwhites (12.0%).88

Patient-Targeted Interventions

Individual-directed Interventions. A recent meta-analysis
of interventions that targeted patients through tailored
and untailored letters/reminders, in-person counseling, and
telephone counseling concluded that individual-directed
interventions in health care settings were successful in in-
creasing mammography use by 17.6% while those in com-
munity settings were somewhat less effective (6.8%).88 For
underserved populations, programs that used tailored, theory-
based messages in an interactive format such as individu-
alized letters, in-person, or telephone counseling were sig-
nificantly more effective at increasing mammography rates
(10.7% to 19.9%) compared to nontailored interventions
such as pamphlets and generic letters (2.7% to 3.5%).89,90

Access-enhancing Interventions. The most effective patient-
targeted strategies to increase mammography use are
access-enhancing interventions, which have been shown to
increase rates by 19%.88 The success of interventions that
address the structural, economic, and geographic barriers
to mammography, such as mobile vans, transportation
services, and reduced cost mammograms, underscores
the importance of health care access in addressing
health disparities. For example, mobile mammography can
reduce the geographic barriers for rural women, migrant
farm workers, Native Americans, and underserved urban
women.91,92 They provide mammography in nonthreatening
settings such as churches and community centers, and can
reach women who may be reluctant to navigate complex
health care systems.91,92 Similarly, translation services,
facilitated scheduling, and patient navigators assist women
with the logistical barriers to mammography.93 Providing
free or low-cost mammography is a particularly effective
strategy and has been shown to increase mammography
use by 45% in low-income populations.86,94

Community Education/Mass Media. Although attempts to
increase mammography uptake through community edu-
cation and mass media campaigns have variable pene-
trance into their intended audience, they have the potential
to reach substantial numbers of women and are cost-
effective if the community has a significant proportion of
women at risk for underscreening.95–97 Public education
efforts may be particularly instrumental in low-income
ethnic communities because women of low socioeconomic
status, with low literacy levels or limited English proficiency
are more likely to receive their health information from
television or radio than from print media or traditional

health sources.98 Effect sizes for community education and
media interventions range from 5.9% to 9.7%.88

Social Networks. Sociological interventions that rely on
social networks to mediate behavioral change have also
successfully increased mammography rates from 9.7% to
22.0%.90,93 Social ties have been shown to influence health
behaviors in African-American and Latino women99–101 and
to be predictors for older African-American women accept-
ing physician recommendations, making appointments,
and obtaining mammograms.102,103 In a context where
racial/ethnic minorities interact less frequently with formal
health services and often distrust the health care system,
community health educators can overcome the social,
cultural, and linguistic barriers to mammography.104,105

They have been effective in African-American, Latino, Native-
American, and Asian communities, as well as among older
women and those living in rural areas.106–109

System/Provider-Directed Interventions

Researchers have identified structural flaws in our
health care delivery system that may account for many of
the observed health disparities.110 Currently, the largest
discrepancy in breast cancer screening remains among the
uninsured and those without a usual source of care.10,12

Targeted programs such as the NBCCEDP have success-
fully opened access for uninsured and underserved women
by providing free breast cancer screening and follow-up
diagnostic procedures.86 Studies have also documented
that mammography screening is influenced by the type of
health care delivery; health plans that emphasize preven-
tive services, such as health maintenance organizations,
have higher screening mammography rates and fewer
racial/ethnic disparities.111–115 A national health plan with
a coordinated system of preventive and primary health care
services could potentially eliminate the current disparity
based on health insurance, which disproportionately
affects racial and ethnic minorities.

Physician recommendation is one of the strongest
predictors of mammography use; efforts to change mam-
mography prescribing behaviors have increased screening
among underserved populations. Interventions include
strategies to change provider behavior (reminder systems/
office prompts), cognitive interventions to influence pro-
vider attitudes toward screening (chart audits with
feedback, educational sessions/materials), and indirect
methods that create screening opportunities independent
of provider behavior (clinic reorganization, nurse-instituted
protocols).116,117 A meta-analysis of provider-targeted
strategies determined that all these types of interventions
to change provider behavior were effective and increased
mammography use from 6% to 21%.116 In addition, office
system prompts were the most successful strategy to
change provider behavior; recent research shows computer-
based reminders to be more effective prompts than chart-
based checklists or nurse-initiated reminders.117–119
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Multiple Strategies

Because underserved communities frequently have
numerous barriers to breast cancer screening, the most
effective programs have incorporated multiple strategies,
such as those that combine access-enhancing inter-
ventions with individual-directed interventions (26.9%), or
programs that combine access-enhancing interventions
with system-directed interventions (19.4%).88 Caution should
be used in interpreting these results, however, because
the number of available studies was small.

Conclusions

Although disparities in screening mammography
have improved over the past decade, documented differ-
ences persist among women of lower socioeconomic back-
grounds, the uninsured, women without a usual source of
care, the elderly, recent immigrants, women in rural areas,
and some racial/ethnic minorities such as NA/ANs and
Hispanics. There is evidence that the actual magnitude of
these disparities, particularly among low-income racial/
ethnic minorities, is underestimated and that disparities
persist for some subpopulations of AA/PIs and African
Americans. While current population-based surveys may
not accurately assess disparities in screening mammo-
graphy, there are also limitations to claims-based and chart
review methods of data collection. Claims-based data does
not capture the experience of uninsured women, and chart
reviews are subject to manual documentation errors. New
methodologies are needed to more precisely determine
preventive care utilization in the US, particularly within
medically underserved populations.

The most significant disparities in screening mammo-
graphy are based on insurance status, usual source of
care, and socioeconomic status. Consequently, access-
enhancing strategies, which are the most effective type of
patient-targeted intervention, will continue to be important
complements to programs that mediate individual change.
Health care systems change, such as the implementation
of a national health plan, will be vital to eliminating dis-
parities among the uninsured and those with limited
access to health care.

While meta-analyses have reported increased mam-
mography utilization from a wide range of interventions,
the overall effectiveness of such strategies may be over-
estimated because negative studies are less likely to be
published. Although generally viewed as successful, these
interventions have not reached full penetrance within all
underserved communities. Continuing national and local
initiatives to reach at-risk women must continue to be
funded and systematically evaluated for effectiveness. We
should not, however, endeavor to reach 100% utilization
of screening mammography among the elderly, as a sub-
stantial number of these women will have significant com-
orbid illnesses that make the risks of screening outweigh
the benefits. Additionally, initiatives should emphasize
the importance of rescreening medically underserved

women, as data indicate that more women report having
been screened in the past than report recent mammogram
use.10

Future research in breast cancer screening disparities
is warranted in several key areas. First, more work is
needed to collect accurate national screening estimates of
NA/AN, AA/PI, and Hispanic subpopulations and to under-
stand the heterogeneity within these groups that affects
mammography use, such as regional variation, cultural
differences, English proficiency, and sociodemographic
factors. Second, there is little current data examining the
long-term effectiveness of mammography-enhancing
interventions. Finally, the effectiveness of different types
and/or combinations of interventions in specific patient
subpopulations is not well known, hampering our ability to
assess cost effectiveness and make health policy decisions.

Efforts to decrease disparities in screening mam-
mography are successful only if they result in reduced breast
cancer morbidity and mortality. Despite improvements in
screening rates, it is concerning that disparities in breast
cancer mortality persist among underserved populations
such as African Americans, Hispanics, Native Americans,
Vietnamese, and Native Hawaiians.120,121 Because changes
in disease outcomes lag behind public health interventions,
it is possible that we have yet to witness the benefits of
enhanced screening in specific underserved groups. More
likely, however, screening mammography is only one of
several factors impacting disparities in breast cancer
mortality. Decreasing disparities in the diagnostic and
cancer treatment process must also become a priority if we
are to reduce mortality differentials in breast cancer.

We gratefully acknowledge Dr. Avery Hart for his generous
assistance in preparing and revising this manuscript.
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