The Journal

OF THE SOUTH CAROLINA MEDICAL ASSOCIATION

Breast Cancer Disparities in South Carolina: Early Detection,
Special Programs, and Descriptive Epidemiology

Swann Arp Adams, PhD *>3
James R. Hebert, MSPH, ScD 3%
Susan Bolick-Aldrich, MSPH, CTR’
Virginie G. Daguise, PhD 7
Catishia M. Mosley, MSPH °
Mary V. Modayil, MSc %>
Sondra H. Berger, PhD ¢

Jane Teas, PhD *

Michael Mitas, PhD *°

Joan E. Cunningham, PhD >'!
Susan E. Steck, PhD 33

James Burch, PhD %3

William M. Butler, MD >'?
Marie-Josephe D. Horner, MSPH
Heather M. Brandt, PhD >3’

Breast cancer is the most commonly diag-
nosed cancer among women,! and risk in-
creases substantially with age.? It is the sec-
ond leading cause of cancer death among
women in South Carolina and in the Unit-
ed States (U.S.). In South Carolina, Euro-
pean-American women are more likely to
be diagnosed with breast cancer than are
African-American women (see Figure 1);3
however, African-American women are
more likely to die from breast cancer than
are European-American women (see Fig-
ure 2).* Although breast cancer can occur
in men, women are at a much (= 100-fold)
higher risk of developing breast cancer.
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Etiology and Pathogenesis

It is clear from cross-country compari-
sons®* and migrant studies®*%° that non-
genetic (i.e., primarily lifestyle-related)
causes of breast cancer dominate as plau-
sible explanations of inter-population rate
differences in incidence as well as rates
of change over time. Although somewhat
controversial, some studies have found
that conventional risk factors (includ-
ing those related to reproduction, family
history, and socioeconomic status) ex-
plain less than 50% of breast cancer inci-
dence.’>** Other studies have found that
lifestyle-related factors such as obesity,
decreased physical activity, and hormone
therapy use may explain a larger propor-
tion of breast cancer incidence.*>'" How-
ever, these documented factors do not
easily explain the ethnic disparities seen
in breast cancer. Further, although the
role of diet continues to be the focus of
most primary prevention efforts, the evi-
dence from analytic epidemiologic stud-
ies is equivocal in its support.®®? One
of the few randomized clinical trials of a
low-fat, high-fruit and vegetable diet sug-
gests that long-term consumption of this
type of diet may lower the risk of invasive
breast cancer; however, further research is
needed.*® Low-penetrance genetic traits,
environmental agents, or hormones also
may contribute to uncharacterized risk.*

Long-term exposure of breast tissue to es-
trogen plays a major role in breast tumor
formation.®® Consequently, reproductive
factors such as total numbers of pregnan-
cies, age at first pregnancy, breastfeeding,
age at first menstruation, and age at meno-
pause, which affect a woman’s lifetime
exposure to estrogen, have been shown to

be strongly associated with breast cancer
risk.®% Previous studies have shown that
an earlier age at first pregnancy, a greater
number of total pregnancies, and breast-
feeding function to lower a woman’s risk
of breast cancer in the long term. It is
estimated that each of these factors may
reduce the risk up to 30%.%® Addition-
ally, a later age at first menstruation and
an earlier age at menopause also decrease
a woman’s risk of breast cancer.

In efforts to determine exactly how these
reproductive factors may influence breast
cancer risk, researchers have examined the
relationship between blood estrogen levels
and breast cancer.®** Most breast cancers
occur among post-menopausal women,
and several large prospective studies have
identified an association between elevat-
ed post-menopausal estrogen levels and
breast cancer risk.** The relationship be-
tween pre-menopausal estrogen levels and
subsequent breast cancer development is
more difficult to ascertain, but is supported
by some studies.®®4° Increased mammo-
graphic breast density is another risk factor
for breast cancer.*4

Several studies show an effect of obesity
and adult weight gain on breast cancer.*+*
Interestingly, substantial adult weight gain
isassociated withadecreased risk of breast
cancer pre-menopausally and increased
risk post-menopausally.> However, the
role of overall and regional adiposity and
stature has been a matter of discussion
for decades.**s! Various mechanisms can
explain the effect of overweight, includ-
ing increased extra-ovarian conversion of
androstenedione to estrone in adipose tis-
sue, the potential for carcinogen storage
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Figure 1. In-situ vs. Invasive Female Breast Cancer Age-Adjusted Incidence
(1998-2002) Rates per 100,000 in SC by Race

35
o 30
o
o
o
g
— 25 4
g 23.3
g
& 201
Pl
E
S
s 154
o
2
1%}
=
%5 10
()
(=2}
<
5
0
White Black

Figure 2. Female Breast Cancer Age-Adjusted Mortality (2000-2004) Rates per

100,000 in SC by Race

in adipose tissue,%® and the contribution
of hyperinsulinemia.’® Physical activity,
which is related to dietary behavior,> can
also influence risk and its impact is inde-
pendent of diet and body mass index,%
but it is subject to measurement prob-
lems.¢° \While there are inconsistencies
in the breast cancer literature related to
physical activity, Friedenreich found that
24 of 36 studies reported a reduced risk
for breast cancer (average risk reduction

~ 3010 40%).%* The International Agency
for Research on Cancer concluded that
the evidence was convincing for a protec-
tive effect of physical activity on breast
cancer risk.*®

A recent review of the literature reveals
that between 30 to 60 minutes of moder-
ate or vigorous activity per day is needed
to significantly reduce breast cancer risk.®
The possible biological mechanisms by

which physical activity influences breast
cancer risk are reductions in hormone lev-
els (causing anovulatory menstrual cycles
with moderate activity or secondary amen-
orrhea with more strenuous activity during
a woman’s reproductive years), achieving
energy balance (thereby contributing to
weight maintenance or weight reduction),
improving insulin sensitivity, modulating
growth factors such as insulin-like growth
factor I, or influencing inflammation and
immune response.52%  Lifestyle factors
represent categories of effect modifiers
and potential confounders of one another.
For example, exercise/physical activity®s-
or smoking®® could modify the effect of
diet in determining overall health status.

Still other important and potentially modi-
fiable risk factors for breast cancer are
alcohol consumption and smoking.3*%
Some of the most recent estimates indicate
that breast cancer risk increases roughly
10% for every 10g of alcohol consumed
per day.® Of interest, there seems to be
a threshold above which risk does not in-
crease (i.e., women who consume large
amounts of alcohol are not at particularly
high risk).®®* The evidence for smoking is
more complex. Earlier studies indicated
no association between smoking and
breast cancer risk; however, more recent
research has shown that the role of passive
smoke was not assessed accurately in these
earlier studies.> Once this additional in-
formation was considered in the research,
investigators found that women who have
been exposed to passive smoke for two
hours a day for 25 years or who were ac-
tively smoking were at an elevated risk
for breast cancer in comparison to women
who were never exposed to smoke.”

A useful tool for clinicians to use in deter-
mining a woman’s risk for breast cancer is
the Gail model. The Gail model combines
several known risk factors including: age,
age at first menstrual period, age at first
live birth, number of first-degree relatives
with breast cancer (mother, sister[s], and/
or daughters), number of previous breast
biopsies (either positive or negative), and
whether at least one biopsy had atypical
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hyperplasia, together in a multiple vari-
able statistical computation to estimate
a woman’s five-year cumulative risk of a
breast cancer diagnosis.”>"? The U.S. Pre-
ventive Services Task Force recommends
that the Gail model be used to identify
women for enrollment into breast cancer
chemoprevention trials,” and the U.S.
Food and Drug Administration guidelines
state that women 35 years or older with
Gail model risks >1.67% are eligible for
tamoxifen chemoprophylaxis.”  While
the Gail model can be useful in the clini-
cal practice, it does not take into account
other lifestyle-related risk factors previ-
ously discussed.™

Ethnic differences in cancer incidence and
mortality within the U.S. can also provide
important etiologic clues that may be in-
apparent when focusing on studies con-
ducted within homogeneous populations.
Breast tumors in African-American wom-
en tend to be more aggressive even within
the same size category, leading to a poor-
er stage-for-stage prognosis than in their
European-American counterparts.” Two
distinct hypotheses have been proposed
for these differences: 1) socio-economic
disparities in the African-American com-
munity adversely affect access to care and
disease screening; or 2) the biological na-
ture of breast cancer and its disease mani-
festation are inherently worse for African-
American women.””” Although a body of
literature has addressed these hypotheses
over the last few years, no clear answer
has emerged.”®® It certainly is possible
that the observed differences result from
a combination of the two hypotheses. Ina
prospective investigation of 156,570 post-
menopausal women participating in the
Women’s Health Initiative, the increased
mortality observed in African-American
women was associated with unfavorable
biological characteristics of breast tumors
and was independent of socio-economic
factors and other established risk factors
(e.g., body mass index).%

Recommendations for
Early Detection
Survival rates for breast cancer have
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Figure 3. Prevalence of Mammography in SC (1996-2000, BRFSS)
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Figure 4. Prevalence of Clinical Breast Exam in SC (1996-2000, BRFSS)

greatly increased over the past half-cen-
tury, most likely due to continuous im-
provements in medical technology that
have enabled early detection and treat-
ment. Given that many of the known risk
factors for breast cancer (i.e., reproductive
choices) are not amenable to convention-
al public health messages, one strategy
for reducing mortality is early detection
through self-examination, clinical exami-
nation, and mammography.® Still other
strategies might include modification of
lifestyle factors such as exercise, weight
maintenance, adolescent smoking, and
limiting alcohol intake.

The American Cancer Society (ACS) has
recommended that women in the 40-49
year age group have mammograms every

one — two years and that those women
aged 50 years and older have mammo-
grams every year.** Women who have
a family history of breast cancer or a
previous breast cancer diagnosis should
talk to their physician about the need to
begin screening or diagnostic tests at an
earlier age. Although not common, it is
possible for women under 40 years of age
to develop breast cancer and indeed cer-
tain minority populations appear to have
greater numbers of breast cancer cases
in this age group than other ethnicities.%
The ACS recommends that women be-
tween 29 — 39 years of age have clinical
breast examinations every three years and
do monthly breast self-examinations.®
Although not as controversial as prostate
cancer screening in men, there is debate
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Figure 5. Female Breast Cancer Stage at
Diagnosis in SC among White Women,
1998-2002

on the utility and frequency of some
screening tools and it should be noted that
longer intervals between mammograms
are recommended in Europe.®9

Special Programs in

South Carolina

The National Breast and Cervical Cancer
Early Detection Program (NBCCEDP)
began in 1991 in response to the Breast
and Cervical Cancer Mortality Prevention
Act of 1990. Through this act, $64 million
was appropriated to 12 states to provide
screening and follow-up services to low-
income women. Special emphasis was
placed on serving racial minorities and the
underserved. South Carolina was one of
the eight states to apply and receive NBC-
CEDP funding. From these funds, the
South Carolina Department of Health and
Environmental Control (DHEC) created
“The Best Chance Network” (BCN). The
BCN program contracts with health care
providers including private practices, hos-
pitals, federally funded primary care cen-
ters, surgeons, laboratories, and radiology
facilities to provide funding for screening
and diagnostic follow-up services which
include clinical breast examinations, mam-
mograms, pelvic examinations, and Pap
(Papanicolaou) smears. Diagnostic fol-
low-up services also are provided under
this program. These include surgical con-
sultation, fine-needle aspirations, biopsies,
diagnostic mammograms, and ultrasounds,
which ensure that women with abnormal

Figure 6. Female Breast Cancer Stage at
Diagnosis in SC among Black Women,
1998-2002

screening results receive timely and ap-
propriate diagnostic evaluation and treat-
ment referrals. Since it began screening
in 1992, the BCN program has provided
over 96,000 clinical breast exams, over
91,000 Pap smear tests, and more than
64,000 mammograms to 55,246 women.

South Carolina is a relatively rural state,
with very high African-American repre-
sentation in rural areas (> 40% of all ru-
ral residents are African-American). Itis
also a poor state, where the average per-
sonal income is about 81% of the nation-
al average.® These factors make access
to educational and health care resources
and to research programs difficult. Speak-
ing to the success of the BCN at reaching
minority communities, approximately 60%
of enrollees are African-American and an
estimated 60% reside in a county classified
as rural by the U.S. Census Bureau. Con-
sequently, this program offers the ideal en-
vironment to examine ethnic differences in
breast cancer among economically disad-
vantaged women, especially those residing
in rural settings.

With the passage of the Breast & Cervi-
cal Cancer Treatment Act in 2000, South
Carolina has now been able to provide
treatment for BCN participants who are
diagnosed with breast cancer. Since
2001, South Carolina has offered treat-
ment coverage under Medicaid through
an agreement with the Department of

Health and Human Services (DHHS).
The availability of treatment for the
women of the BCN was a significant
milestone.

Most recently, the DHHS, in partnership
with DHEC and community advocates,
worked successfully to obtain one mil-
lion dollars in state funds towards cervi-
cal and breast cancer treatment. These
funds, which became available beginning
on July 1, 2005, have been earmarked
for breast and cervical cancer treatment
under the Breast & Cervical Cancer
Treatment Act. With this new funding,
women with breast cancer or pre-cancer-
ous conditions such as atypical hyperpla-
sia, will qualify for Medicaid to pay for
their treatment if they are younger than
65 years of age; do not have insurance
coverage that covers breast cancer treat-
ment; and have a family income that is
at or below 200% of the federal poverty
level. Furthermore, by receiving treat-
ment for breast cancer under Medicaid,
women receive full Medicaid benefits
for the duration of the cancer treatment.

One example of a medical system-based
program is Palmetto Health’s Certificate
of Public Advantage (COPA). This hos-
pital-funded program, which was devel-
oped to initiate community health out-
reach within the immediate service area,
has generated several other programs,
including the Cancer Health Initiative.
One component of Palmetto Health’s
COPA Cancer Health Initiative is to pro-
vide breast cancer screenings to women
35 years of age and above who are unin-
sured or underinsured and live in Rich-
land, Lexington, and Fairfield counties.
Women who qualify receive screening
mammograms and clinical breast exami-
nations. If abnormal test results occur,
women are notified by mail or phone
and referred to Palmetto Health’s Breast
Center for additional follow-up. The
Cancer Health Initiative makes financial
arrangements with the Breast Center to
ensure that the patient is not billed at the
time of follow up.
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Descriptive Epidemiology
Nationally, African-Americans have an
overall lower incidence (12%) of breast
cancer than do European-Americans, Af-
rican-American women are more likely to
die of invasive breast cancer than are Euro-
pean-American women (34.5 vs. 25.4 per
100,000 women).! Additionally, trends in
breast cancer incidence and mortality over
time evince patterns that vary markedly by
ethnicity. From 1975t0 2002, Surveillance,
Epidemiology, & End Results (SEER)
data indicate that European-American
women had a 29% increase in breast can-
cer incidence and a 22% decrease in mor-
tality.* While African-American women
experienced an identical 29% increase in
incidence, they had a 16% increase in mor-
tality during that time.*

Incidence rates in South Carolina are
shown in Figure 1. In 2002, there were
3,350 new cases of breast cancer diag-
nosed in South Carolina. Of these, 77%
occurred in European-American women.
Incidence rates from 1996-2001 have re-
mained stable with a somewhat higher
age-adjusted incidence among European-
American women than among African-
American women (129.8/100,000 in Eu-
ropean-Americans, and 111.6/100,000 in
African-Americans).

There were 566 deaths among women
in South Carolina from breast cancer in
2004, underlining that breast cancer is
not a very deadly cancer (i.e., mortality
is relatively low in comparison to inci-
dence). However, mortality as a function
of incidence disfavors African-American
women in South Carolina (see Figure
2), whose incidence is lower than that of
European-American women but whose
mortality rate (33.2 deaths/100,000/year)
is 42% higher than European-Americans
(23.3 deaths/100,000/year). Nationally
this difference is about 32%.24%0t  This
is due entirely to the difference between
African-American rates in SC versus the
US rate for African Americans. Rates in
South Carolinians of European descent
are virtually identical to those seen na-
tionally.™™®  Furthermore, for the past
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Figure 7. Female Breast Cancer Age-Specific Incidence (1998-2002) Rates per
100,000 in SC by Race and 5-year age-groups

several years mortality rates among Af-
rican-American women have remained
relatively constant, while they have
been falling among European-American
women.* Not only does this significant
difference suggest interesting and im-
portant research possibilities, it causes
tremendous hardship in the African-
American community.

Early detection through mammograms
and clinical breast exams is known to
reduce the risk of mortality from breast
cancer.®#12  One potential explanation
for the observed racial disparity is that
African-American women may be less
likely to be screened than European-
American women in South Carolina.
However, as demonstrated in Figures 3
and 4, the prevalence of mammaography
and self breast examination is similar
among European-American and Afri-
can-American women, at least among
a random sample of women who have
a telephone and have participated in the
Behavioral Risk Factor Surveillance
System (BRFSS) survey.

Both in South Carolina and in the U.S. as
a whole, African-American women are
more likely to be diagnosed at late stages
than European-American women.”7:93.103

As shown in Figures 5 and 6, 27% of
European-American women compared
to 37% of African-American women
are diagnosed with regional stage breast
cancers. In addition, only 4% of Euro-
pean-American women present with dis-
tant stage disease versus 7% of African
American women. Further research has
shown that African-American women in
South Carolina are more likely to have
more aggressive disease within the same
age range and tumor size category.™

Across racial groups, there is a steady in-
crease in breast cancer incidence which
peaks at 65 to 79 years of age and then
the rates begin to decline (see Figure
7). Although this pertains to both racial
groups, it also is obvious that the relative
rate at young ages (when disease tends
to be much more aggressive) disfavors
African-American women as their rates
of disease are slightly higher in the 25 to
39 age groups.

In addition to overall state comparisons
between racial groups, it is also useful to
examine geographic trends in incidence
and mortality by ethnicity within the
state. Figures 8 and 9 provide a graphi-
cal representation of incidence and mor-
tality in African-Americans compared
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Figure 8. South Carolina Female Breast Cancer: Comparison of the Age-Ad-
justed, County-Specific Incidence Rate for Black Women vs. the Age-Adjusted,
State-Specific Incidence Rate for White Women (1998-2002)
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Figure 9. South Carolina Female Breast Cancer: Comparison of the Age-Ad-
justed, County-Specific Mortality Rate for Black Women vs. the Age-Adjusted,
State-Specific Mortality Rate for White Women (1999-2003)

to the state rate for European-Americans.
The areas of significantly lower incidence
rates among African-American women are
found in the coastal and central state re-
gions while areas of significantly higher
mortality rates among African-American
women are found in the northern regions.
It is interesting to note the single county
(Florence - indicated by “X’) overlap be-
tween the two maps (i.e. counties with
significantly lower incidence that also
have significantly higher mortality).

Summary

A discrepancy exists between mortal-
ity and incidence rates between African-
American and European-American wom-
en in South Carolina. The relationship
between tumor grade and the estrogen/
progesterone receptor status is different
in African-American and European -
American women.”"7%1% African-Ameri-
can women with breast cancer should be
encouraged to participate in clinical trials,
with the goal of identifying biological

factors that might facilitate the detection
of tumors at an earlier stage and the de-
velopment of more effective therapies.
The most important of our goals is to
design studies to reduce the incidence of
the disease and interventions to improve
survival and quality of life. The impor-
tance of participation in research cannot
be overstated.

Reproductive factors such as early preg-
nancy and multiple pregnancies are
strongly related to breast cancer risk,
however, promotion of these factors as
a “prevention strategy,” clearly does not
lead to cogent, comprehensive public
health messages. Data from ecological
and migrant studies point clearly to other
factors that may be important such as
diet. Additional research around primary
prevention strategies is needed. In addi-
tion, yearly mammograms (secondary
prevention) are recommended for women
over 50 years old or those with relatives
who have developed breast cancer.%
The Best Chance Network, as a provider
of screenings to low-income, uninsured
women, has helped to narrow the racial
gap in screening that otherwise might ex-
ist (see Figures 3 and 4) to a large extent.

The determination for timing of surgery
after diagnosis needs additional consider-
ation. For example, factors such as effec-
tive screening in younger women, timing
of screening and surgery in relationship to
the ovulatory cycle, and season of screen-
ing and surgery may have a great impact on
outcomes and may offer some insight5-1¢7
into the process of carcinogenesis and ther-
apeutic efficacy. Research into this area is
so novel that the impact on possible ethnic
disparities is completely unknown.

The South Carolina Cancer Disparities
Community Network (SCCDCN) has
identified the following areas as potential
research foci:

* ldentification of small media interven-
tions as an effective strategy to moti-
vate targeted populations, especially
those least likely to seek screening for
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breast cancer and those least likely to
participate in research programs (Afri-
can-Americans).

Utilization of breast cancer survivors,
self-identified as community natural
helpers can share their experiences with
their church congregation. A replication
of such a program in South Carolina
has great potential because of the strong
presence of the church, especially in
rural parts of the state. Programs that
closely integrate religion with screening
women for breast cancer are promising
in this state.

Development of a mammography reg-
istry whereby information on all mam-
mography procedures would be col-
lected within a single database system
(much like a central cancer registry).
This would aid in identifying popula-
tion groups that could be targeted for
special programs and in the examination
and exploration of the most appropriate
modalities of detection. Such a resource
could also be a useful tool to encourage
screening. Thus, this focus area has the
potential to benefit epidemiologic and
health promotion research on many dif-
ferent levels.

Additional breast cancer screening meth-
ods should not be overlooked as a poten-
tial research focus. Mammography is not
the only valid screening method for breast
cancer. Magnetic resonance imaging has
shown some promise for screening among
women with a genetic predisposition for
cancer.}®® Another promising avenue is
thermography. Because detection rates
may depend on age, ethnicity, and breast
mammographic characteristics, women for
whom regular screening methods do not
detect their cancers (e.g. older age, African-
American ethnicity, dense breasts) must be
identified and other screening methods
promoted within these populations. The
above-mentioned mammography registry
would support this type of research.
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