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Abstract

Purpose Our research sought to describe barriers to mammography screening among a sample of predominantly Black
women in metropolitan Atlanta, Georgia.

Methods The Pink Panel project convened community leaders from faith-based institutions to administer an offline survey
to women via convenience sampling at fourteen churches in Atlanta in late 2019 and early 2020. With the COVID-19 pan-
demic, the research team switched to an online survey. The survey included seven questions about breast cancer awareness,
barriers to breast cancer screening, and screening status. We used residence information to attain the 9-digit zip code to link
to the Area Deprivation Index at the Census Block Group neighborhood level. We report results as descriptive statistics of
the barriers to mammography screening.

Results The 643 women represented 21 counties in Georgia, predominantly from metropolitan Atlanta, and 86% identified
as Black. Among women aged 40 and older, 90% have ever had a mammogram. Among all women, 79% have ever had a
mammogram, and 86% indicated that they would get a mammogram if offered in their neighborhood. The top barriers to
mammography screening were lack of health insurance and high cost. Barriers to mammography screening did not differ
substantially by Area Deprivation Index.

Conclusion Among metropolitan Atlanta women aged 40+, nearly all reported ever having a mammogram. However,
addressing the barriers, including lack of health insurance and high cost, that women reported may further improve mam-
mography screening rates.
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Introduction

In both the U.S. and in Atlanta, Georgia, the breast cancer
mortality rate is higher among Black women than White
women [1-3]. In Atlanta, from 2014 to 2018, the rate of
breast cancer deaths in Fulton County, the county that
makes up most of the city of Atlanta, was 31.5 deaths per
100,000 among Black women versus 16.8 among White
women [4]. In neighboring Dekalb County, the breast
cancer death rate was 28.9 per 100,000 among Black
women compared with 16.5 among White women. These
statistics underscore significant disparities in breast can-
cer mortality. Based on the most recent 2020 data from
the Behavioral Risk Factor Surveillance System, among
women aged 40 or older in Georgia, 70% of White, non-
Hispanic women and 76% of Black, non-Hispanic have
had a mammogram in the past 2 years [5, 6]. Similarly,
among women aged 50-74 years in Georgia, 77% of white
women and 81% of Black women had a mammogram in
the past 2 years [6]. While the breast cancer mortality rate
is substantially higher among Black women, mammogra-
phy screening rates are on par and even exceed those of
White women in Georgia.

Previous research has pointed to multiple factors con-
tributing to the high breast cancer mortality among Black
women. In metropolitan Atlanta, non-Hispanic Black
women diagnosed with breast cancer tend to be younger
and had later-stage, node-positive, and triple-negative
tumors compared with their non-Hispanic White coun-
terparts [7]. A diagnosis of triple-negative breast cancer
means fewer therapeutic options and indicates a hereditary
susceptibility for breast cancer [8]. While genetic factors
likely contribute to the higher breast cancer mortality
among Black women, researchers have also pointed to
socioeconomic disadvantage and environmental factors
as key in understanding the higher breast cancer mortal-
ity among Black women [8]. Research to understand these
interrelated factors is critical, and mammography screen-
ing, however, continues to be one of the most important
tools to detect breast cancer early for better prognoses and
treatment outcomes.

Despite higher mammography screening rates among
Black women in Georgia compared with White women
per the Behavioral Risk Factor Surveillance System,
understanding the barriers to mammography screening is
still important. Roughly 1 in 4 Black women aged 40 or
older have not had a mammogram in the past 2 years in
Georgia [6]. Given the high breast cancer mortality rate
in Georgia, assessing the barriers to mammograms among
Black women in Atlanta is urgent given the poor prognosis
of late-stage tumors of which Black women are dispro-
portionately diagnosed. The collective research to date
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has identified several barriers to breast cancer screening,
finding that Black women frequently report psychological/
knowledge-related barriers, including pain/discomfort and
fear, and financial/logistical barriers [9]. Research among
underserved women found that health care cost and hav-
ing no health insurance were the most common barriers
reported [10].

Related to the research on barriers, the social determi-
nants of health framework are an important lens through
which we may understand barriers to mammography screen-
ing [10-12]. One strategy to assess the social determinants
of health is to use the Area Deprivation Index (ADI), which
scores neighborhoods for socioeconomic disadvantage at the
Census Block Group level and incorporates variables such as
income, education, employment, and housing quality [13].
In the US. Midwest, Kurani et al. concluded that the odds
of completing the recommended breast cancer screening
among women living in the most deprived census blocks
(bottom 20%) were 0.51 the odds compared to women who
lived in the least deprived census blocks (top 20%) [11].
Similarly, Coughlin et al. list neighborhood disadvantage
as a key social determinant of health that may affect both
breast cancer stage at diagnosis and survival [12]. For our
study in Atlanta, we hypothesized that ADI quartile may be
associated with different barriers to breast cancer screening.

To understand how Black women in Atlanta experience
mammography screening and barriers to breast cancer
screening, a team of researchers at Georgia State Univer-
sity (GSU) initiated the Pink Panel project with community
leaders from faith-based institutions across the metropoli-
tan area. The primary aim of this project was to describe
the prevalence of mammography screening and barriers to
breast cancer screening among a sample of predominantly
Black women in Atlanta. The secondary aim was to gauge
descriptively if barriers to breast cancer screening differed
by ADI quartile. We include women across age groups in
our study sample of predominantly Black women. Although
younger women may not have undergone screening them-
selves, they likely hold perceptions toward mammography
screening and barriers that are still valuable. Atlanta is the
ninth largest metropolitan statistical area in the country, so
uncovering the barriers to mammography screening could
enable targeted action to eliminate these barriers in the
future, impacting a large population of women [14].

Methods
Survey instrument
We used a cross-sectional survey to identify key barriers

to screening for breast cancer among women in Atlanta,
Georgia. The survey, developed by the research team,
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included questions about breast cancer screening and fac-
tors that may affect screening status. Both epidemiolo-
gists and clinicians reviewed the survey questions. The
survey consisted of seven thematic questions asking about
age and race and ethnicity; residential address; whether
they have ever had a mammogram,; if they think they are
at risk for getting breast cancer; family history of breast
cancer; whether they would get a mammogram if offered
in their neighborhood; and finally, a ranking of the barri-
ers to mammography screening: no time, too high cost,
no childcare, no health insurance, no transportation, and
fear of having or having had bad interactions with health
care workers.

Sampling technique

The research team relied on convenience sampling, with
community partners administering offline or online surveys
to women who attended services at fourteen churches in
Atlanta, GA in late 2019 and early 2020. With the Covid-
19 pandemic impacting church services, we switched to
an online survey in March 2020. Overall, 663 participants
completed the paper survey, and only 50 completed the
online survey. Study participants received no compensa-
tion for taking the survey. The research team collected
residential addresses, but names or other identifying infor-
mation were not requested. The Georgia State University
Institutional Review Board granted approval for this study
(award H20245).

Instead of ranking the barriers, some women responded
instead by making an “X” for one or multiple barriers. If
a respondent marked only one barrier with an “X,” then
the researcher treated the “X” as a 1 (or the top barrier).
If a respondent marked two barriers with Xs, then the
researcher treated both barriers as a 1 (equally tied as top
barriers). If the responded marked more than two barriers
with an X, the researchers did not include in the analysis
on screening barriers (16 excluded as a result). In addi-
tion, if a respondent wrote “big,” “moderate,” or “small”
barrier, then the researcher assigned rankings of 1, 2, or
3, accordingly.

ADI index

We downloaded the national-level ADI from the Neighbor-
hood Atlas and linked the individual data to the National
ADI at the Census Block Group neighborhood level using
the 9-digit zip code [13]. The national ADI was divided into
quartiles (0-25, 26-50, 51-75, and 76-100), so each partici-
pant was assigned a national ADI quartile range if a 9-digit
zip code was available for that participant.

Data analysis

We describe the characteristics of the study population and
their responses using frequencies and proportions of the
variables including county of residence, race, age, and ques-
tions that pertain to mammography screening and percep-
tions of breast cancer screening and risk. We then described
key characteristics by high (equal to or above the median
ADI 60), low ADI (below the median ADI 60), or missing
ADI to examine differences in screening by neighborhood
characteristics. In addition, we graphically represented the
primary ranked barrier to screening by ADI quartile. All
analyses were conducted within Excel.

Results

In total, 713 women completed the survey, but 70 women
were excluded because they did not report any geographic
information to confirm their residence in Georgia. Among
the remaining 643 women, only 499 provided exact street
addresses that could be linked to a 9-digit zip code on the
United States Postal Office website. Of those 499 women,
only 357 ranked the barriers to mammography screening.

Table 1 presents the summary data from the Pink Panel
survey. Participants represented 22 counties in Georgia, but
the most represented counties are located in the metropoli-
tan Atlanta area: Dekalb (56%), Fulton (21%), Gwinnett
(6%), Clayton (4%), and Rockdale (4%). In total, 86% of the
women identified as Black; 8% as Asian; and the remaining
as White, Hispanic, Multi-Racial, or unidentified. Regarding
ADI quartiles, 10% resided in a census block group in the
lowest national ADI quartile (indicating least deprivation);
17% in a census block group with a national ADI between
26 and 50; 33% in a census block group with a national ADI
between 51 and 75; and 17% in a census block group with
a national ADI between 76 and 100, indicating the highest
deprivation neighborhoods.

In Table 2, we illustrate the distribution of the demo-
graphic characteristics and breast cancer screening responses
stratified by high ADI (> =median), low ADI (< median),
or missing ADI. Women with a missing ADI had a lower
percentage of ever having a mammogram (76%) compared
to women from a high ADI (81%) versus low ADI (79%).
No other notable differences emerged.

Among women from all age categories, 79% of women
have ever had a mammogram. Limited to only women aged
40 or older, 90% had ever had a mammogram. Further
restricted to only women between age 50 and 74, 95% had
ever had a mammogram. Only 20% of all women thought
that they are at risk for getting breast cancer. Among all
women, 86% would get a mammogram if breast cancer
screenings were offered in their neighborhood.
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Table 1 Pink Panel survey descriptive statistics (n=643)

Variable Count(%)
County of residence
Dekalb county 363 (56%)
Fulton county 135 (21%)
Gwinnett county 36 (6%)
Clayton county 28 (4%)
Rockdale county 26 (4%)
Other Georgia counties 55 (9%)
Race
Asian 52 (8%)
Black 556 (86%)
Hispanic 3 (0%)
Multi-racial 9 (1%)
White 2 (0%)
Missing 21 (3%)
Age categories
18-29 40 (6%)
30-39 84 (13%)
40-49 103 (16%)
50-64 208 (32%)
65+ 188 (29%)
Missing 20 (3%)
ADI quartile
1-25 63 (10%)
26-50 111 (17%)
51-75 214 (33%)
76-100 110 (17%)
Missing 145 (23%)
Have you ever had a mammogram? (all ages)
Yes 508 (79%)
No 132 (21%)
Missing 3 (0%)
Have you ever had a mammogram? (only 40+)
Yes 450 (90%)
No 48 (10%)
Missing 1 (0%)
Have you ever had a mammogram? (50-74)
Yes 318 (95%)
No 15 (5%)
Missing 0 (0%)
Do you think you are at risk for getting breast cancer?
No 328 (51%)
Yes 127 (20%)
Don't know 166 (26%)
Missing 22 (3%)
If breast cancer screenings were offered in your neigh-
borhood, would you get a mammogram?
Yes 550 (86%)
No 70 (11%)
Missing 23 (4%)
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Figure 1 displays how often women ranked each reason
as the #1 barrier, stratified by ADI quartile. Lacking health
insurance (pink bar) was consistently ranked as the top bar-
rier for women across the ADI quartiles. Cost for screening
(orange bar) was also frequently cited as the number one
barrier across the ADI quartiles. As the ADI quartiles pro-
gress from least to most deprived, fear (blue bar) and child-
care (yellow bar) are more frequently cited as the top barrier.

Discussion

In this study, we sought to describe the experiences and
perceptions of a sample of predominantly Black women in
Atlanta pertaining to mammography screening and barriers
to breast cancer screening. We observed that most women in
the age groups recommended to undergo screening reported
having had a mammogram (90% among women 40 years
and older and 95% among women aged 50-74). This finding
suggests that despite the barriers to mammography screen-
ing that these women reported, almost all women in the
recommended age groups from our sample have ever had
a mammogram.

Although not directly comparable since our survey ques-
tion asked if women ever had a mammogram instead of just
in the last two years, the screening levels among the women
in our sample exceed those reported by the most recent sur-
vey data in the Behavioral Risk Factor Surveillance System
[6]. Collectively this implies that more needs to be done,
beyond a focus on mammography screening, to address the
high breast cancer mortality rates among Black women in
Atlanta. We recognize this as a key implication of this study,
yet identifying and working to remove the barriers to breast
cancer screening that these women identified is still impor-
tant. Although these barriers did not prevent most of these
women from receiving a screening, the barriers reported by
the women in our sample may have prevented other women
in their community from getting a breast cancer screening
and may deter the women included in this study from getting
a screening in the future.

The most frequently cited barriers in our study were high
cost and lack of health insurance. Women across all levels
of community adversity frequently ranked both these bar-
riers as the most significant. Our results corroborate find-
ings from previous research that financial barriers, including
health care cost and no health insurance, were frequently
reported barriers to breast cancer screening among Black
and underserved women [9, 10]. The fear-related barrier in
our study, “fear of having or having had bad interactions
with health care workers,” was less often ranked as one of
the top barriers, but women from ADI quartiles of higher
deprivation more frequently cited this fear as a barrier com-
pared to women from the ADI quartile of least deprivation.
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Table 2 Pink Panel survey Descriptive statistics—high vs low ADI relative to the sample median ADI 60 (n=643)

Variable High ADI (> median ADI 60) Low ADI (<median ADI 60) Count (column %)
count (column %) count (column %) for missing ADI
County of residence
Dekalb county 167 (67%) 113 (45%) 83 (58%)
Fulton county 52 (21%) 58 (23%) 25 (17%)
Gwinnett county 8 (3%) 17 (7%) 11 (8%)
Clayton county 12 (5%) 10 (4%) 6 (4%)
Rockdale county 2 (1%) 16 (6%) 8 (6%)
Other georgia counties 9 (4%) 35 (14%) 11 (8%)
Race
Asian 24 (10%) 17 (%) 11 (8%)
Black 215 (86%) 218 (88%) 123 (85%)
Hispanic 1 (0%) 1 (0%) 1 (1%)
Multi-racial 3 (1%) 3 (1%) 3 (2%)
White (0%) 2 (1%) 0%)
Missing 7 (3%) 8 (3%) 6 (4%)
Age categories
18-29 13 (5%) 18 (7%) 9 (6%)
30-39 30 (12%) 37 (15%) 17 (12%)
40-49 34 (14%) 46 (18%) 23 (16%)
50-64 79 (32%) 74 (30%) 55 (38%)
65+ 87 (35%) 68 (27%) 33 (23%)
Missing 7 (3%) 6 (2%) 7 (5%)
Have you ever had a mammogram? (all ages)
Yes 202 (81%) 197 (79%) 109 (76%)
No 47 (19%) 51 (20%) 34 (24%)
Missing 1(0%) 1(0%) 1 (1%)
Have you ever had a mammogram? (only 40+)
Yes 182 (91%) 174 (93%) 94 (85%)
No 18 (9%) 14 (7%) 16 (14%)
Missing 0%) 0%) 1 (1%)
Have you ever had a mammogram? (50-74)
Yes 134 (98%) 116 (97%) 68 (89%)
No 3 (2%) 4 (3%) 8 (11%)
Do you think you are at risk for getting breast cancer?
No 126 (50%) 132 (53%) 70 (49%)
Yes 51 (20%) 50 (20%) 26 (18%)
Don’t know 63 (25%) 63 (25%) 40 (28%)
Missing 10 (4%) 4 2%) 8 (6%)
If breast cancer screenings were offered in your neighbor-
hood, would you get a mammogram?
Yes 213 (85%) 211 (85%) 126 (88%)
No 29 (12%) 27 (11%) 14 (10%)
Missing 8 (3%) 11 (4%) 4 (3%)
Miller et al. found that psychological/knowledge-related bar- ~ with women residing in the least deprived neighborhoods,

riers, particularly pain/discomfort and fear, were key barriers ~ women from highly deprived areas more frequently cited
among Black women [9], and our study suggests that this  fear of having or having had bad interactions with health
barrier may manifest differently among women based on  care workers as the top barrier to getting a mammogram.
level of neighborhood disadvantage. In our study, compared  This finding signals the importance of understanding how
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Fig. 1 Top barrier to breast cancer screening by national ADI quartile (n=357%*). *Only 357 women provided a residential address that could be
linked to the national ADI and ranked the #1 barrier to breast cancer screening. (Color figure online)

fear of interactions with health care workers, and perhaps
psychological barriers more broadly, may be associated with
neighborhood disadvantage.

Another key finding from our study is that 86% of
women, across all age groups, would choose to get screened
if a mammogram were offered in their neighborhood. This
high willingness to get screened represents an important
opportunity and implies that younger women under age 40
would also choose to get screened if offered. The American
College of Radiology called for all women, but especially
Black women, to be evaluated for breast cancer risk by age
30 to identify those at high risk [15]. Oppong et al. more
recently wrote that “Black women should fundamentally be
considered high risk” in terms of breast cancer risk [16].
While our study provides no evidence for or against earlier
screening, our findings signal a high willingness to undergo
screening among our sample of predominantly Black women
in Atlanta, including women younger than age 40. This
implies that the women surveyed are aware of breast cancer
risk, even if only 20% indicated that they think they are at
risk for getting breast cancer.

To overcome the barriers reported by the women in our
sample, one possible strategy to offer convenient access to
breast cancer screening is mobile mammograms. Recent
research has evaluated the effectiveness of mobile mam-
mograms among underserved women, finding that mobile
mammograms have reached women from racial and ethnic
minorities who lacked health insurance and were low income
[17]. In metropolitan Atlanta, Northside Hospital has begun
the initiative ScreenAtlanta, a community service offering
mobile mammograms on a year-round basis at grocery stores
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throughout metropolitan Atlanta [18]. Expanded mobile
mammography offerings can ensure that women have con-
venient access to breast cancer screening.

While our study did not assess genetic testing, testing
for BRCA1/2 variants and discovery of other pathogenic
variants to inform risk could be additional approaches to
address the higher breast cancer mortality rates among
Black women. The US. Preventive Services Task Force rec-
ommends that primary care clinicians use a familial risk
assessment tool among women with a personal or family
history of breast, ovarian, tubal, or peritoneal cancer or an
ancestry linked to BRCA 1/2 gene mutations and provide
genetic testing among those who screen positive [19]. Risk
for breast cancer increases with mutations in the BRCA1/2
genes, so identifying women with these mutations ideally
spurs risk management actions [19]. Recent research has
shown that Black women under age 50 had lower odds of
undergoing BRCA1/2 testing after a breast cancer diagnosis
compared to White women [20, 21]. This disparity likely
contributes to the higher breast cancer mortality rates among
Black women.

We recognize that our study has limitations due to the
relatively small number of participants and because the con-
venience sample limits the generalizability of the results.
Women who attended church services in Atlanta undoubt-
edly differ in important ways from women who did not, and
the COVID-19 impact disrupted the initial survey distribu-
tion disrupting participant recruitment. For example, in our
survey, almost one-third of the women were 65 years of age
or older. In the five counties most represented in our survey
(Dekalb, Fulton, Gwinnett, Clayton, and Rockdale counties),
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however, only 12% of the female population were 65 years
of age or older in 2020 [22]. In addition, the lack of com-
pensation for taking the survey likely resulted in participa-
tion bias. Although the survey was short, participants who
chose to participate for no compensation probably differed
from women who chose not to participate. Importantly, our
survey asked only if women have ever had a mammogram,
so we did not gather information on if they are up-to-date
on their screening. Previous research has found that black
women who were screened and later diagnosed at Emory
Healthcare in Atlanta, GA, had two times the odds of delay
to diagnostic evaluation [23]. The ever had a mammogram
variable in our study would not capture whether a woman
received timely care after an abnormal screening, a driver
of disparities in stage at diagnosis.

Conclusion

Among the women in metropolitan Atlanta that participated
in this survey, predominantly from Black communities, most
have ever had a mammogram (79% among all ages; 90%
among women age 40 and older; 95% among women age
50-74). The women surveyed responded that lack of health
insurance and high cost emerged as the top barriers to mam-
mography screening among women regardless of the neigh-
borhood deprivation. Given the high breast cancer mortality
among Black women compared to White women in Atlanta,
addressing these barriers to ensure all women have access to
screening and adhere to the recommended biennial screening
is an important public health priority. Lastly, when asked
if they would get a mammogram if offered in their neigh-
borhood, 86% of women answered affirmatively. This indi-
cates a high willingness among Black women in Atlanta
to undergo mammography screening, so addressing these
barriers could enable even higher screening levels.
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