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Abstract

Background: Although non-Hispanic white women have an increased risk of developing breast cancer, the dis-
ease-specific survival is lower for African American and Hispanic women. Little is known about disparities in
follow-up after an abnormal mammogram. The goal of this study was to investigate potential disparities in fol-
low-up after an abnormal mammogram.

Methods: A retrospective cohort study of 6722 women with an abnormal mammogram and documented fol-
low-up from January 2000 through December 2002 was performed at an academic medical center in New York
City. The outcome was the number of days between the abnormal mammogram and follow-up imaging or bi-
opsy. Cox proportional hazards models were used to assess the effect of race/ethnicity and other potential co-
variates.

Results: The median number of days to diagnostic follow-up after an abnormal mammogram was greater for
African American (20 days) and Hispanic (21 days) women compared with non-Hispanic white (14 days) women
(p < 0.001). Racial/ethnic disparities remained significant in a multivariable model controlling for age, Breast
Imaging Reporting and Data System (BIRADS) category, insurance status, provider practice location, and me-
dian household income.

Conclusions: After an abnormal mammogram, African American and Hispanic women had longer times to di-
agnostic follow-up compared with non-Hispanic white women. Future efforts will focus on identifying the bar-
riers to follow-up so that effective interventions may be implemented.

with diminished access to healthcare and a lack of re-
sources.'? Cultural perspectives can impact survival, as they
may prevent people from seeking necessary testing or treat-
ment because of reliance on fatalism or folk healing meth-
ods.* The goal of this study was to investigate potential dis-

Introduction

BREAST CANCER IS THE MOST COMMON type of cancer diag-
nosed and the second leading cause of cancer deaths in
women in the United States.! There are racial and ethnic dif-

ferences associated with breast cancer. For example, non-
Hispanic white women have an increased risk of develop-
ing breast cancer,! and African American and Hispanic
women have a lower disease-specific survival.?3

The cancer care continuum disparities model begins with
prevention and early detection and continues through the
survival period (Fig. 1).4-° Some of the factors that might con-
tribute to cancer disparities may occur at each end of the con-
tinuum or at the stages in between, such as diagnosis and
treatment. It has been hypothesized that economic, social,
and cultural factors may influence each stage.*”~ For ex-
ample, poverty can decrease survival because it is associated

parities in the stage from detection to diagnosis as depicted
in the model (Fig. 1).

Several factors may be contributing to these disparities in
the cancer care continuum. First, African American and His-
panic women seek medical help at a later stage of breast can-
cer.''"17 Second, after diagnosis, minority women experience
delays in the initiation and completion of treatment.!8-20
Third, there are differences in the type of treatment received
by African American and Hispanic women.?"?® Fourth,
African American women are more likely to receive fewer
cycles of the expected treatment compared with white
women.?* Lastly, some studies suggest that African Ameri-
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FIG. 1. Factors that may contribute to disparities in the cancer care continuum. (From Ward et al.®)

can women may present with a more aggressive form of
breast cancer.?>-%7

Prior work has looked at disparities in the stage from de-
tection to diagnosis. Data from the National Breast and Cer-
vical Cancer Early Detection Program showed that among
low income and uninsured women in the United States,
African American and Hispanic women had longer follow-
up times after abnormal mammograms compared with non-
Hispanic white women.?® A study based at an academic
medical center in California found that minority women had
longer follow-up times both to first diagnostic test and to fi-
nal disposition after abnormal mammograms compared with
non-Hispanic white women.?” Similarly, a study based in
five cities in Connecticut that examined a cohort of African
American and white women found that African American
women were more likely than white women to have inade-
quate follow-up after an abnormal mammogram (>3 months
for Breast Imaging Reporting and Data Systems [BIRADS] 0,
4,5 and >9 months for BIRADS 3).3° Another study of En-
glish-speaking non-Hispanic African American women in
New York City found that 39% of the women did not have
diagnostic resolution within 3 months of an abnormal mam-
mogram.3! One study of 546 women at an urban public uni-
versity hospital in New Jersey showed no difference in de-
lay by race/ethnicity.3?

In comparison to previous studies, our study has a large
sample size nearly three times that of previous studies and
includes a heterogeneous triethnic population. The specific
aim of this study was to investigate potential disparities in
follow-up after an abnormal mammogram at an academic
medical center in New York, with the hypothesis that African
American and Hispanic women would have longer times to
diagnostic follow-up after an abnormal mammogram com-
pared with non-Hispanic white women.

Materials and Methods

The study was conducted at an academic medical center
in New York consisting of a large university and an affili-
ated voluntary not-for-profit hospital. The medical center
serves two distinct populations of women. One group, re-
siding in the local community, a federally designated med-

ically underserved area, is predominantly Hispanic (74%)
and, to a lesser extent, black (8%). Over 95% of these resi-
dents were Caribbean Hispanics, with Dominicans compris-
ing 55% of all Hispanics, followed by Puerto Ricans and
Cubans. Spanish was the primary language spoken at home
by >90% of the Hispanics in the community.3® Most of these
women, who are within the hospital catchment area, receive
care in one of the medical center’s community-based clinics.
Another group of women served by the medical center come
from a more diverse geographic area and receive care in one
of the medical center’s several affiliated private practices.
Women from this New York Primary Metropolitan Statisti-
cal Area are predominantly white (40%) and, to a lesser ex-
tent, Hispanic (25%) or black (23%).

This analysis used a retrospective cohort study design of
6722 women who were found to have an abnormal mam-
mogram at the medical center. All abnormal mammograms
were included whether done for screening purposes or based
on clinical examination. Women with an abnormal mam-
mogram were identified using the medical center’s clinical
information system (CIS), which holds data from 1994 to the
present for 1.5 million patients.

Inclusion criteria

Abnormal mammograms were defined using the Ameri-
can College of Radiology (ACR) BIRADS. Each mammogram
is assigned a BIRADS category (0-5) to indicate the likeli-
hood of a normal, benign, or malignant diagnosis. In this
analysis, abnormal mammograms were defined as those
mammograms requiring immediate follow-up, either BIRADS
category 0 (indeterminate), BIRADS category 4 (suspicious
for cancer), or BIRADS category 5 (highly suspicious for
cancer).

Using this criterion, 7092 abnormal mammograms were
identified from January 2000 through December 2002. There
were 370 women (5.2%) without documented follow-up in
this specified time period, and they were not included in sub-
sequent analyses. The percent of women without docu-
mented follow-up was similar among African American
(6%), Hispanic (4%), and non-Hispanic white women (6%)
and greater for women of other racial/ethnic groups (11%).
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TaBLE 1. CHARACTERISTICS OF 6722 WOMEN WITH ABNORMAL MAMMOGRAMS, 2000-2002 (BY RACE/ETHNICITY)
Race/ethnicity
African
White American Hispanic Asian/other p value
No. of participants (%) 2143 (32) 915 (14) 3291 (49) 373 (6)
Mean age at initial abnormal 56 = 14 56 = 13 52 =12 50 = 12 <0.0012
mammogram, years * SD
BIRADs, 1 (%)
0 1376 (64) 762 (83) 2957 (90) 299 (80) <0.001P
4 665 (31) 114 (13) 274 (8) 63 (17) <0.001P
5 102 (5) 39 (4) 60 (2) 11 (3) <0.001P
Medicaid insurance, n (%) 86 (4) 238 (26) 1613 (49) 93 (25) <0.001P
Residence within local 621 (29) 384 (42) 2435 (74) 160 (43) <0.001P
community, n (%)
ZIP code population median 193 (9) 604 (66) 1448 (44) 134 (36) <0.001P
income < $27,000, n (%)
Location of care in clinic 107 (5) 128 (31) 1646 (50) 90 (24) <0.001P

system, 1 (%)

2Based on ANOVA across groups.
PBased on chi-square across groups.

Variables

The dependent variable was number of days to follow-up.
This was defined as the number of days between the abnor-
mal mammogram and additional imaging, such as ultra-
sound or repeat mammogram with spot compression or bi-
opsy. The dates of the studies were obtained from the CIS
data, which incorporate information from different sources,
including radiology and pathology.

The main independent variable of interest was the
race/ethnicity of the patients. This was recorded in the CIS
database as either African American, Hispanic, white, Asian,
and other. Because of small numbers, Asian and other were
combined into one group called Asian/other.

Based on the conceptual model and variables available to
us in our dataset, covariates that were hypothesized as po-
tential confounders included age at the time of the mam-
mogram, BIRADS category, location of residence (inside hos-
pital catchment or outside hospital catchment area),
insurance status, income, and provider practice location
(clinic/nonclinic). The hospital catchment area was defined
using ZIP codes. The variable was dichotomized as living in-
side the medical center’s catchment area (residing in one of
seven locally adjacent ZIP codes) or outside this local catch-
ment area. Provider practice location was also dichotomized
based on clinic codes. Women with at least two visits in the
year prior to their mammogram at one of the several inter-
nal medicine, family practice, gynecology, or geriatrics clin-
ics were considered as receiving their care in a clinic, that is,
clinic patients. All others were considered nonclinic patients.

The insurance status of the patients was included in analy-
ses as one of the following: insured by Medicaid, insured by
private insurance and/or Medicare, or self-pay. The CIS
database does not record individual-level income data.
Therefore, data on median household income was obtained
from the 2000 United States Census using the patient’s ZIP
code of residence. The income, divided into quartiles, was
included in multivariate analyses using the following cate-

gories: 0-$27,000, $27,000-$30,000, $30,000-$41,000 and
=$41,000.

Statistical analyses

Continuous variables are reported as mean * 1 standard
deviation (SD) for normally distributed variables and as me-
dian and interquartile range (IQR) for nonnormally distrib-
uted variables. Categorical variables are reported as per-
centage frequency. Differences in mean age among groups
were assessed by analysis of variance (ANOVA). A chi-
square test was used to analyze group differences in the fre-
quency of categorical variables. Number of days to diag-
nostic follow-up was right skewed; thus, analysis of group
differences was performed using the Kruskal-Wallis test.
Multivariable analyses were performed using Cox propor-
tional hazards models to determine the risk of having de-
layed follow-up. In addition to race and ethnicity, the co-
variates included age, BIRADS category, insurance status,
provider practice location, and median household income.

Analyses were performed using SAS 8.2 (SAS Institute,
Cary, NC). A two-sided p value < 0.05 was considered sig-
nificant for all analyses.

Results
Baseline characteristics

There were 6722 women included in the final analysis. Of
those, 5394 were BIRADS 0, 1116 were BIRADS 4, and 212
were BIRADS 5. Baseline characteristics of the women are
shown in Table 1. There were 2143 (32%) non-Hispanic white
women, 915 (14%) African American women, 3291 (49%)
Hispanic women, and 373 (6%) women from Asian or other
racial/ethnic groups. There were significant differences in
characteristics between the groups. Compared with non-His-
panic white and African American women, Hispanics were
slightly younger (56 years vs. 52 years, respectively, p <
0.001). Compared with non-Hispanic white women, both
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TaBLE 2. ForLLow-UP AFTER ABNORMAL MAMMOGRAM BY RACE/ETHNICITY
Race/ethnicity
African
White American Hispanic Asian/other p value?
No. of days, median (IQR)® 14 20¢ 21¢ 19¢ <0.001
(3-22) (13-30) (15-31) (11-30)
BIRADs 4 or 54
Number of days, median 14 26¢ 23¢ 10¢ <0.05
(IQR) (7-27) (10-44) (9-47) (5-23)
Follow-up time = 30 days, % 86 75¢ 74¢ 78¢ <0.001
Follow-up time = 60 days, % 94 92¢ 91¢ 91¢ <0.01

2Based on ANOVA or chi-square analysis across groups.
PIQR, interquartile range.

p < 0.05 by chi-square analysis for each racial/ethnic groups vs. referent group of non-Hispanic white women.

dExcluding those with same day follow-up.

NS by chi-square analysis for African American vs. non-Hispanic white women.

African American and Hispanic women were more likely to
reside in lower income neighborhoods (p < 0.001) and to be
covered by Medicaid (p < 0.001). Further, half of all Hispanic
women and nearly a third of African American women
served by the medical center received their care from the
clinics vs. 5% of non-Hispanic white women (p < 0.001).
Slightly over one third of non-Hispanic white women had a
mammogram result of BIRADS 4 or 5 (suspicious or highly
suspicious) vs. <20% for African American and Hispanic
women (p < 0.001).

Time to diagnostic follow-up by race and ethnicity

The median number of days to diagnostic follow-up after
an abnormal mammogram was significantly greater for both
African American and Hispanic women, each compared
with non-Hispanic white women. Median times were 21
days for Hispanic women (IQR 15-31) and 20 days for
African American women (IQR 13-31) vs. 14 days (IQR 3-22)
for non-Hispanic white women (p < 0.001) (Table 2 and Fig.
2). Approximately 50 % of each racial/ethnic group with a
mammogram that was BIRADS 4 or 5 had same-day addi-
tional imaging. However, among women who did not have
same-day imaging we found that the median number of days
of follow-up was 26 (IQR 10-44) for African American
women, 23 (IQR 9-47) for Hispanic women, and 14 (IQR
7-27) for non-Hispanic white women (p < 0.05) (Table 2).

Within the follow-up interval of 30 days, 86% of non-His-
panic white women had follow-up compared with 75% of
African American and 74% of Hispanic women (p < 0.001
for each racial/ethnic group vs. non-Hispanic white women)
(Table 2). By 60 days, the differences were markedly atten-
uated, and >90% of the women in all three groups had re-
ceived appropriate follow-up. However, some minority
women still remained slightly less likely to have had the fol-
low-up imaging (p <0.01 for Hispanic vs. non-Hispanic
white women) (Table 2).

Multivariable analysis

All the hypothesized covariates were found to be signifi-
cantly related to the outcome. For example, women who re-
ceived care within the medical center’s clinic system had a

median number of days of follow-up of 22 (IQR 16-32) com-
pared with 17 (IQR 9-27) for women who received care out-
side the clinic system (p < 0.001). Also, women living within
the hospital catchment area had a median number of days
of follow-up of 21 (IQR 14-30), compared with 16 days (IQR
7-26) for women from outside the catchment area (p <
0.001). Thus, multivariable analyses were used to adjust for
these potential confounders.

In the multivariable model, the strongest predictor of de-
layed follow-up risk was BIRADS status, with a result of
BIRADS 4 or 5 (suspicious or highly suspicious) being asso-
ciated with shorter time to follow-up (BIRADS 4: HR 0.64,
95% CI 0.58-0.69, p < 0.001; BIRADS 5: HR 0.48, 95% CI
0.40-0.56, p < 0.001) (Table 3). Other significant predictors
for delayed follow-up included living in the hospital catch-
ment area (HR 1.09, 95% CI 1.02-1.18, p < 0.05) and having
Medicaid insurance (HR 1.09, 95% CI 1.02-1.17, p < 0.05)
(Table 3). Receiving care within the hospital clinic system
was not independently predictive of increased risk (HR1.05,
95% CI 0.99-1.12, NS) (Table 3). After these covariates were
adjusted for, African American women (HR 1.20, 95% CI
1.09-1.33, p < 0.001) and Hispanic women (HR 1.23, 95% CI
1.13-1.33, p < 0.001) were still at greater risk of having a
longer time to diagnostic follow-up compared with white
women (Table 3).

Discussion

Disparities in the stage of diagnosis, treatment, and out-
comes of breast cancer for racial and ethnic minority women
have been extensively described.!3122829 In this ethnically
diverse cohort of 6722 women with an abnormal mammo-
gram, longer times to diagnostic follow-up were found for
African American and Hispanic women compared with non-
Hispanic white women. These racial/ethnic differences in
risk of having a longer time to diagnostic follow-up re-
mained after adjusting for age, BIRADS status, insurance, in-
come, and provider practice location.

In this study, most of the follow-up occurred within the
first 30 days after an abnormal mammogram. Within this
time period, however, the percentage of African American
and Hispanic women with follow-up was significantly less
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FIG. 2. Bivariate analysis of time to diagnostic follow-up after abnormal mammogram by race/ethnicity.

than the percentage of non-Hispanic white women. There is
no consensus in the literature as to what is a reasonable fol-
low-up interval after an abnormal mammogram. Some in-
vestigators have found that follow-up intervals of up to 3
months may not impact overall survival,'834 whereas others
have shown that women who waited more than 30 days for
evaluation after breast cancer detection were more likely to
experience breast cancer recurrence or death.® This study
was unable to address the long-term clinical significance of
the delay in follow-up after an abnormal mammogram; how-
ever, our findings document that minority women received
follow-up approximately 1 week later than nonminority
women. If similar disparities are present at other points
along the cancer care continuum, they may have a cumula-
tive clinically significant impact overall on mortality.
Similar to the findings in this study, a smaller study in
California found a delay in follow-up of 7 days for minority
women compared with white women. This study included

76 minority women and adjusted for income but not for lo-
cation of care, location of residence, or insurance status.?’
These investigators suggested that the delay may be due to
a combination of factors related to the healthcare system, the
patients, and the providers. Another study, which did not
include Hispanic women, found a longer diagnostic interval
for African American than for non-Hispanic white women.®
This was found after adjusting for income and insurance sta-
tus but not for location of care or location of residence.

Other investigators have documented similar racial dif-
ferences in follow-up after abnormal mammograms within
strata of socioeconomic status. Data from 1991-1995 in the
National Breast and Cervical Cancer Early Detection Pro-
gram found that the time from initial abnormal mammogram
to diagnosis was 7 days longer for African American women
and 9 days longer for Hispanic women, each compared with
non-Hispanic white women.?® This study included only
uninsured or low-income women.

TABLE 3. MULTIVARIABLE ANALYSIS OF DELAY IN
ForLow-Upr AFTER ABNORMAL MAMMOGRAM

Hazard ratio 95% CI p value

Race/ethnicity

White 1.0

African American 1.20 1.09-1.33 <0.001

Hispanic 1.23 1.13-1.33 <0.001

Asian/other 1.14 1.00-1.30 <0.05
Hospital catchment

Outside catchment 1.0

Within catchment 1.09 1.02-1.18 <0.05
Provider practice location

Outside clinic system 1.0

Within clinic system 1.05 0.99-1.12 NS
Insurance status

Private and/or Medicare 1.0

Medicaid 1.09 1.02-1.17 <0.05
BIRADS

0 1.0

4 0.64 0.58-0.69 <0.001

5 0.48 0.40-0.56 <0.001
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The source of these documented differences in follow-up
after abnormal mammograms is most likely multifactorial.
The National Cancer Institute’s Presidents Cancer Panel Re-
port for 20002001 presented four categories of barriers: (1)
healthcare system barriers, (2) financial barriers, (3) physical
barriers, and (4) physician and patient level information and
education barriers.* One of the common healthcare system
barriers is difficulty in contacting the patients because of fre-
quent mobility, with inaccurate phone numbers and ad-
dresses. The patient level financial barriers include inadequate
resources for phones, transportation, childcare, and elder care.
In addition, patients also face barriers because of language dif-
ferences, leading to difficulty in communication. Finally, pa-
tient-related fears and concerns may contribute to delays in
appropriate follow-up evaluations and treatments. 2021323642

In order to successfully implement interventions that over-
come such barriers, the emerging consensus is that such ini-
tiatives need to be culturally tailored to the specific group of
individuals in need. 3 Interventions should also involve
the local community and should be related to each aspect of
the described barriers that may be contributing to the delays
in follow-up. For example, community health workers could
be used to assist in educating patients and helping them to
navigate the complex healthcare system. Studies that have
looked at the efficacy of these types of interventions, in both
cancer and other diseases, have shown them to be useful.*8-52

Strengths and limitations

The strengths of this study include a large triethnic cohort
of over 6000 women and the ability to capitalize on data from
the medical center’s CIS. In addition, the medical center
serves a racially diverse community. Our study in particu-
lar focuses on Caribbean Hispanics, the fastest growing com-
ponent of the U.S. Hispanic population.>® Furthermore,
>10% of the population seen at the medical center is unin-
sured, and there are various screening programs for the
uninsured. However, several caveats apply. First, the use of
hospital administrative data for the classification of race and
ethnicity may lead to misclassification. Studies using
Medicare data in which race was recorded using methodol-
ogy similar to that used in this study have shown race to
have a sensitivity and positive predictive value exceeding
94%.5* It may, however, underestimate the proportion of
Hispanics. Thus, the racial/ethnic classification was vali-
dated using data collected as part of a distinct study having
self-reported racial/ethnic data in 1007 patients followed in
one of our clinical sites.>>®® Using the self-reported data as
the gold standard, the sensitivity of the CIS database was
67% for Hispanics and 72% for African Americans, and the
specificity was 94% for both Hispanics and African Ameri-
cans. This misclassification would have resulted in an un-
derrepresentation of the proportion of minority women in-
cluded in the analysis and biased the results toward the null.
Another limitation is that it was not possible to control for
additional potential confounders, such as the number of pre-
vious mammograms, prior history of mammography screen-
ing, family or personal history of breast cancer, language bar-
riers, or psychosocial predictors. Our study was not able to
obtain follow-up information on the 5% of women without
documented follow-up in order to determine if they received
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care at another institution or did not follow up at all. This
percent of women without documented follow-up did not
vary significantly by racial/ethnic group. Our study was also
not able to address the causes of delay, and this is an area
that will require additional investigation.

In conclusion, this study found a 6-day delay in follow-
up after an abnormal mammogram for African American
women and a 7-day delay for Hispanic women compared to
non-Hispanic white women. This provides additional evi-
dence of racial and ethnic disparities that exist among
women in the cancer care continuum. This information may
now be used in subsequent analyses that will identify the
barriers that lead to these disparities. Necessary interven-
tions should be implemented in order to address the racial
and ethnic disparities that are currently seen in breast can-
cer diagnosis and treatment.
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