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Abstract

Background: Delays in diagnosis and treatment for breast cancer may contribute to excess deaths among
African Americans. We examined racial differences in delays in diagnosis and surgical treatment for early-stage
breast cancer and evaluated race-specific predictors associated with delay.
Methods: A retrospective cohort study was conducted among 634 African American and white women diag-
nosed with invasive breast cancer between 2005 and 2010 in New Jersey. Detailed medical-chart abstraction
and patient interviews were undertaken. Time intervals were calculated from symptom recognition to diagnosis
(diagnosis delay) and from diagnosis to first operation (surgical delay). Binomial regression models were used
to examine racial differences in delay and factors associated with ‡ 2 months delay in the overall population
and stratified by race. Reasons responsible for diagnosis delay were also examined by race.
Results: Compared to white women, African American women experienced significantly higher risk of ‡ 2
months delay in diagnosis and surgical treatment (adjusted relative risks = 1.44 (1.12–1.86) and 3.08 (1.88–
5.04), respectively). For the African Americans, predictors of diagnosis delay included mode of detection,
insurance, and tumor size; for whites, mode of detection and tumor grade. Surgical delay was associated with
operation type and education among African Americans but with operation type and tumor size for whites.
Patient-related factors were commonly noted as reasons for diagnosis delay.
Conclusions: These findings emphasize the need to raise further awareness, especially among African
American patients and their providers, of the importance of prompt evaluation and treatment of breast ab-
normalities. Research on effective ways to accomplish this is needed.

Introduction

For over two decades, African American (AA) women
diagnosed with breast cancer (BC) have had higher

mortality rates than white women, despite lower incidence.1,2

One possible reason for persistence of this racial disparity is
delay in receipt of diagnosis and treatment, which can neg-
atively impact patient outcomes. Delay of more than 2
months in treatment initiation has been associated with worse
BC survival.3–5

Commonly used definition and analytic methods to ex-
amine racial disparity in delay leave crucial gaps in under-
standing race-associated differences. Time to diagnosis for
BC encompasses the elapsed time from symptom onset to

medical consultation, as well as the elapsed time from con-
sultation to diagnosis. The former is often referred to as
‘‘patient delay’’; the latter, ‘‘system delay.’’ In the majority
of research conducted on racial disparities in diagnosis delay,
population-based cancer registries or administrative data-
bases, which do not capture date of symptom recognition,
have been used.6–8 Therefore, mostly diagnosis delay has
been examined, in part because the delay resulting from care
seeking (patient delay) is excluded from its definition. This
can result in substantial underestimation of the length of
delay in general. In addition, this may bias racial comparison
of delays because of higher rates of self-detection in minor-
ities as compared to nonminorities, as well as racial/ethnic
differences with respect to treatment-seeking behavior.9–13
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Moreover, the frequently used analytic approach of multi-
variate adjustment of race in population-based studies fails to
understand the basis of racial difference by minimizing race to
a risk factor.14 To actively assess racial disparity in care, it is
more appropriate to have unadjusted models linking race to
health outcomes of interest and then to stratify data by race to
explore the contributing factors of differences.15 Limited
studies have examined race-specific differences in predictors
of diagnosis and surgical delay in BC patients.16 Epidemio-
logic research in other diseases has found that stratifying
analysis by race allows exploration of between-race and
within-race differences in risk factors of interest.17–20

We utilized detailed medical-record and interview data on
a large sample of AA and white women with early-stage BC
who participated in the Breast Cancer Treatment Disparity
Study (BCTDS). The study aims to examine whether racial
differences exist in delay from symptom recognition to di-
agnosis and surgery and to determine the factors that predict
delay for AAs and whites.

Materials and Methods

Study population

The BCTDS is a cohort study designed to achieve a
comprehensive understanding of how the process and struc-
ture of care for BC patients vary by race. The study expands
upon the Women’s Circle of Health Study (WCHS), a mul-
tisite case-control study in New York City and New Jersey
(NJ) designed to evaluate risk factors for early and aggressive
BC in AA and white women.21,22 The BCTDS cohort in-
cluded NJ cases from the WCHS meeting the following cri-
teria: AA or white women newly diagnosed with stages I, II,
and T3N1M0 BC during 2005–2010 and no history of cancer
other than nonmelanoma skin cancer.

Cases in NJ were identified by rapid ascertainment by the
New Jersey State Cancer Registry (NJSCR) staff from all the
major hospitals in seven NJ counties: Bergen, Essex, Hudson,
Mercer, Middlesex, Passaic, and Union. All eligible AA
women £ 85 years of age were identified by the NJSCR and
randomly frequency matched with white women by age ( – 5
years) and county of residence. The NJSCR obtained verbal
consent from identified participants to be contacted by the
research study staff. The WCHS was restricted to women
£ 75 years of age, so the research staff contacted consenting
patients in that age group to participate in an in-home inter-
view for the WCHS. At the end of these home interviews,
patients were asked for participation in the BCTDS. Patients
> 75 years old were not eligible to participate in the WCHS
but were also identified by the NJSCR and invited to par-
ticipate only in the BCTDS (Fig. 1). Written informed con-
sents were obtained from all patients.

Approximately 84.4% (978 of 1,159) of the cases £ 75
years old from WCHS (AA = 80.9%; white = 88.7%) and
55.8% (29/52) of the cases > 75 years old (AA = 60.0%;
white = 53.1%) consented to participate in the BCTDS and
signed a medical-records release. In the £ 75-years group,
those who refused vs. consented were more likely to be AAs
( p < 0.0001) and have poorly differentiated tumor grade
( p = 0.0273) but were not different in the stage distribution
( p = 0.696). On the other hand, among older women (i.e.,
> 75 years old), only information on race was available, and
no difference was noted by race between respondents and

nonrespondents ( p = 0.627). The response rate was signifi-
cantly lower among older patients; reasons for nonresponse
included passive refusal (n = 3), unable to be contacted
(n = 3), active refusal (n = 15), and deceased before consent-
ing (n = 2). Consenting patients also provided names and
addresses of their BC treatment providers and consented to
participate in a follow-up telephone interview. Institutional
review boards at all participating institutions approved the
study.

Medical-records abstraction

Medical records were obtained from all healthcare pro-
viders identified by the patient, including primary physician;
surgical, medical, and radiation oncologists; and relevant
hospitals. Records of diagnostic information, pathology re-
ports, operative notes, adjuvant treatment reports, and dis-
charge summary from hospitalizations were obtained from
1 year prior through 1 year after the initial diagnosis. Trained
abstractors reviewed medical records to capture the date and
method of first symptom recognition (by patient, physician,
or screening mammogram) and the dates and findings of
preoperative investigations, especially the mammographic
evaluation and the purpose of the mammogram (screening or
diagnostic). Physician recommendations and the patient’s
compliance with them; the dates of physician visits, biopsy
and all other procedures and treatments, along with missed
appointments; and the reasons for delay were captured. In-
formation was also abstracted on sociodemographic factors,
family history of BC, comorbidities, tumor and receptor
characteristics, and treatments received, along with the ad-
ministering facility.

Information on race is recorded at several places in the
medical charts, posing a logistical challenge to delete such
information; therefore, abstractors were not blinded to patient
race but were unaware of the study hypothesis. A standard-
ized training was implemented for all abstractors to ensure
the uniformity of information ascertainment, as well as to
check for completeness and to prevent systematic differences
in data abstraction between abstractors. At first, the training
materials were distributed to all the abstractors for review.
These materials included a study overview, information on
procedures for abstraction, the abstraction form, and a pro-
cedure manual consisting of coding instructions. Both group
and individual sessions were conducted with the abstractor by
the principal investigator (PI) and the lead study coordinator.
In these sessions, the abstraction form was reviewed item by
item, along with the coding instructions in the manual. Fa-
miliarity with BC pathology and treatment terminology was
established among the abstractors, who also demonstrated a
medical-record abstraction supervised by the PI and the lead
study coordinator. The first few charts abstracted (approxi-
mately 10) by each medical-record abstractor were also re-
viewed by the lead study coordinator, and discrepancies were
discussed. Weekly consults with the PI were scheduled to
address difficult cases and unresolved abstraction questions.
If the PI was uncertain, surgical and medical oncologists were
invited to the weekly meeting to resolve the uncertainty. The
procedure manual was updated regularly as needed to reflect
the changes recommended by the group, and abstractors
were retrained on the changes. Following abstraction, data
were entered into a Microsoft Access database version 2010
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(Microsoft Corporation, Redmond, WA) that mirrored the
layout of items in the abstraction form. During data entry,
values were checked for errors and upon detection sent to the
original abstractor with instructions to check the medical
chart. This procedure allowed for an additional review of the
abstracted data and served as a further training opportunity
for abstractors to avoid repetition of similar errors.

Medical records were abstracted for a total of 634
(AA = 304; white = 334) patients, who comprised this study’s
sample for analysis.

Telephone interview

To obtain further details on BC diagnosis and supplement
the information abstracted from medical records, semi-
structured phone interviews were conducted with a subset of
patients. The interviews were on average 30 minutes long, and
a telephone-recording jack was used to tape record both sides of
the conversation for transcription. The interview consisted of a
brief structured interview followed by a longer semistructured
interview. In the structured part, patients were asked how and

when their BC was first found, the date of their first physician
visit for their BC, and what treatments were recommended.
Participants were also queried as a yes/no response on the
presence of situational barriers, such as transportation issues,
responsibility for daily caring of dependents (caring demand)
and job-related demand when they were diagnosed with BC. In
the semistructured component of the interview, patients were
asked to elaborate on factors that influenced their choice of
treatment, including the role of situational barriers. Only
quantitative data collected in the structured part of the inter-
view were used in the present analysis.

Female interviewers who received specialized training in
BC biology, treatment, and interviewing techniques con-
ducted the interviews. The training was developed and con-
ducted by the PI, a medical anthropologist, and a national
expert on qualitative methodologies. The training was fo-
cused on ethnographic interview types, with emphasis on
semistructured interviews. The training interviewers also
reviewed BC pathology and treatment, followed by a ques-
tion-by-question review of the semistructured interview
questionnaire. Prior to the training, all interviewers were

BC patients identified by NJSCR from seven
NJ counties using rapid ascertainment

Contacted directly by
BCTDS staff (n = 52)

•   Consented to participate in BCTDS
      and medical record release (n = 978)
•   Refused to participate in BCTDS
      (n = 181)

Interviewed by WCHS
staff (n = 1,159)

•    Consented to participate in BCTDS
      and medical record release (n = 29)
•   Refused to participate in BCTDS 
      (n = 23)

Excluded (n = 319)
•   In situ, stages III and IV (n = 316)
•   Medical records identified previous
      cancer diagnosis (n = 3)

•   Medical records not yet abstracted
      (n = 4)
•   Medical records abstracted and
      included in current analysis (n = 21)

Age £ 75 years Age > 75 years

Excluded (n = 4)
•   In situ, stages III and IV (n = 3)
•   Medical records identified previous
      cancer diagnosis (n = 1)

•   Medical records not yet abstracted
      (n = 46)
•   Medical records abstracted and
      included in current analysis (n = 613)

FIG. 1. Subject-selection
flow diagram. BC, breast
cancer; BCTDS, Breast
Cancer Treatment Disparity
Study; NJSCR, New Jersey
State Cancer Registry;
WCHS, Women’s Circle of
Health Study.
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provided with reading material to familiarize themselves
with staging and treatment terminology. A procedure manual
with detailed instructions was also provided to the inter-
viewers for reference. Because qualitative studies require a
much smaller sample size, we aimed to conduct interviews
with at least 50% of patients. Patients were recruited con-
secutively, and a total of 369 interviews were completed
(AA = 143; whites = 226).

Study outcomes

Diagnosis delay was defined as days from date of first
symptom recognition to date of biopsy-proven diagnosis. The
first symptom or abnormality was detected as either a sign or
a symptom by the patient, on a clinical breast exam (CBE)
conducted by the patient’s physician, or by a screening
mammogram. If the month and year were known but the
exact date of the symptom recognition was not documented,
the 15th of the month was used as a proxy. This approach has
been used previously.23 The date of first abnormality detec-
tion was completely unavailable for 12 women, so 622
(AA = 295; white = 327) women were included in the analysis
for diagnosis delay.

Surgical delay was defined as the interval in days from
biopsy-proven diagnosis to first operation (breast-conserving
surgery [BCS] or mastectomy). Examination of surgical de-
lay excluded patients whose first operation was done without
a diagnostic biopsy (n = 1), if cancer was diagnosed with an
excisional biopsy with no subsequent surgical treatment
(n = 22), who received neoadjuvant chemotherapy (n = 35), or
if the date of first operation was unavailable (n = 1). After
these exclusions, 575 (AA = 271; white = 304) women were
examined for surgical delay.

Predictors of delay

We examined the impact of several patient, clinical, and
health system factors in predicting delay for both AAs and
whites. These factors included age at diagnosis; education;
medical insurance; mode of detection; family history of BC;
comorbidity burden; operation type; tumor size, grade, and
lymph node status; and surgical-facility type (categorized
according to the American College of Surgeons Commission
on Cancer).24 Situational barriers, including transportation
issues, caring demand, and job-related demand, were exam-
ined separately for patients who completed the telephone
interviews.

Statistical analysis

Descriptive statistics by race were examined for socio-
demographic, clinical, and tumor characteristics. Racial dif-
ferences in study outcomes were examined using percentages
of patients with delay in diagnosis and surgery of < 2 months, 2
to < 3 months, and ‡ 3 months. Unadjusted binomial regres-
sion models were used to compute the relative risk (RR) with
95% confidence interval (CI) comparing AAs vs. whites for
delays at ‡ 2 and ‡ 3 months. Race-adjusted and race-stratified
multivariable binomial regression models were utilized to
examine independent predictors of ‡ 2 months delay. For both
outcomes, the multivariable models were adjusted for the
following predictors: age at diagnosis, medical insurance,
family history of BC, comorbidity count, and tumor size,

grade, and lymph node status. In addition, mode of detection
was included for the diagnosis-delay model, and operation type
and surgical facility were included for the surgical-delay
model. A separate adjusted regression analysis including in-
terviewed patients was conducted to examine situational bar-
riers as predictors of each delay. Finally, we examined reasons
for ‡ 2 months delay in diagnosis if available from medical
records, overall as well as by race. All statistical tests were
two-sided, and all analyses were performed using SAS soft-
ware, version 9.2 (SAS Institute Inc., Cary, NC).

Results

A total of 304 AA and 330 white women were included
in the study. Compared to whites, AAs were more likely
to have less than a 4-year college degree, nonprivate

Table 1. Characteristics of Study Participants,

by Race

African
American White p-valuea

Sociodemographics
and clinical
characteristics, %

n5304 n5330

Age, years 0.1487
< 55 46.4 52.1
‡ 55 53.6 47.9

Education < 0.0001
< 4-year college 63.2 46.0
‡ 4-year college 25.7 41.8
Unknown 11.2 12.1

Health insurance 0.0006
Private 61.8 75.5
Nonprivate 31.9 19.1
Unknown 6.3 5.5

Family history 0.0487
Yes 36.8 44.5
No 63.2 55.5

Comorbidity count < 0.0001
0 14.8 29.7
‡ 1 85.2 70.3

Mode of detection 0.0013
Self-detected 48.4 35.8
Clinical breast

exam/mammogram
51.6 64.2

Situational barriers,b % n5143 n5226
Caring demand 0.2455

Yes 34.7 29.2
No 64.6 70.8
Unknown 0.7 0.0

Transportation issues 0.9499
Yes 12.5 11.5
No 85.4 87.2
Unknown 2.1 1.3

Job-related demands 0.2805
Yes 3.5 7.5
No 69.2 66.8
Not employed 27.3 25.7

ap-values were generated from chi-square test of difference in
proportions.

bPatients who completed telephone interview.
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medical insurance, and more comorbidities (Table 1). The
telephone-interview participants were similar to the
overall population (data not shown). Using both the
medical-record and interview data, we identified infor-
mation on first symptom recognition for all patients in the
study. AA women were more likely to self-detect their
cancer rather than have it detected through a screening
mammogram or CBE by the physician. Situational barriers
were distributed similarly between both races. AAs were
more likely than whites to be diagnosed with larger
( > 2 cm), poorly differentiated, and triple-negative tumors
(Table 2). No differences by race were seen for operation
type, but AAs were more likely to receive surgery at a
community facility.

As shown in Table 3, the median time to diagnosis was
significantly longer for AAs than for whites (49 days vs. 36
days, p < 0.001), with 75% of whites receiving diagnosis
within 2 months from symptom recognition compared to 60%
of AAs. Median time to first surgical treatment was 29 days
for whites vs. 32 days for AAs ( p = 0.02), with 92% of whites

compared to 80% of AAs receiving surgery within 2 months
from diagnosis ( p < 0.001).

The unadjusted binomial regression models estimated that
compared to whites, AAs were 52% more likely to experience
‡ 3 months and 58% more likely to experience ‡ 2 months
delay in diagnosis (Table 3). Furthermore, AAs were almost 7
times and 2.5 times more likely than whites to experience ‡ 3
months and ‡ 2 months surgical delay, respectively.

Predictors of ‡ 2 months delay

In the adjusted analyses for the overall study population,
AA women were 1.44 times and 3.08 times more likely than
white women to experience diagnosis and surgical delay,
respectively (Table 4). Furthermore, self-detection of cancer,
as compared with CBE or screening mammogram (RR =
1.73), was associated with significant increased risk of di-
agnosis delay. The risk of surgical delay was also signifi-
cantly higher for < 4-year compared to ‡ 4-year college
education (RR = 1.08) and for mastectomy compared to
BCS (RR = 2.45); it was lower for > 1.0 cm compared to
£ 1.0 cm tumors (RR = 0.62). In the models adjusted for situ-
ational barriers, AAs were at increased risk for both diagnosis
delay (RR = 1.80) and surgical delay (RR = 2.62) as compared
to whites. In addition, job-related demands for those employed
was associated with diagnosis delay (RR = 1.67).

Table 5 shows results from race-stratified multivariable
binomial regression models. Among white women, those
who self-detected their cancer were 1.74 times more likely
to experience diagnosis delay as compared to those whose
cancer was detected by CBE or screening mammogram.
Higher tumor grade was associated with more timely diag-
nosis (RR = 0.51). Larger tumor size was associated with
lower risk of surgical delay (RR = 0.34), but white women
who received mastectomy rather than BCS were more than 5
times likely to experience surgical delay (RR = 5.35).
Among AA women, those with nonprivate insurance and
self-detected tumors were 1.4 and 1.81 times more likely to
have diagnosis delay compared to those with private in-
surance and detection by CBE or screening mammogram,
respectively. AA women with larger tumors were also less
likely to delay diagnosis (RR = 0.61). Education level below
a 4-year college degree and receipt of mastectomy were
associated with 1.10 and 1.96 times higher risk of surgical
delay, respectively.

Table 2. Treatment and Tumor Characteristics

of Study Participants, by Race

Surgery and tumor
African

American White
characteristics, % n = 304 n = 330 p-valuea

Operation type 0.7123
Breast-conserving surgery 56.9 59.1
Mastectomy 42.4 40.6
No surgery 0.7 0.3

Tumor size < 0.0001
£ 1.0 cm 29.6 42.4
> 1.0 cm to £ 2.0 cm 30.6 34.9
> 2.0 cm 39.8 22.7

Tumor grade 0.0005
Well/moderate 52.0 67.0
Poor 42.4 28.2
Unknown 5.6 4.9

Lymph node 0.3832
Negative 71.7 74.5
Positive 26.6 24.8
Unknown 1.6 0.6

ER and PR < 0.0001
One positive 16.1 9.1
Both positive 55.6 76.1
Both negative 27.3 14.8
Unknown 1.0 0.0

Her2 0.1380
Positive 18.8 14.5
Negative 76.6 82.7
Unknown 4.6 2.7

Triple negative 20.1 9.1 < 0.0001
Surgical facility 0.0964

Community-based 41.8 34.2
Teaching-based 49.7 58.2
Other 8.6 7.6

ap-values were generated from chi-square test of difference in
proportions.

ER, estrogen receptor; Her2, human epidermal growth factor
receptor 2; PR, progesterone receptor.

Table 3. Distribution and Risk of Diagnosis

and Surgical Delay Comparing African American

with White Women

African
American White

Unadjusted relative
risk (95% CI)

Diagnosis delay n5295 n5327
Median* 49 days 36 days —
‡ 2 months 40.0% 25.4% 1.58 (1.25–1.99)
‡ 3 months 26.4% 17.5% 1.52 (1.12–2.05)

Surgical delay n5271 n5304
Median* 32 days 29 days —
‡ 2 months 19.6% 7.9% 2.48 (1.57–3.90)
‡ 3 months 6.6% 1.0% 6.73 (2.00–22.60)

*p < 0.05.
CI, confidence interval.
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Of the 622 subjects examined for diagnosis delay, a total
of 201 (32.3%) experienced ‡ 2 months diagnosis delay.
Medical records for these patients were searched for rea-
son(s) that could explain the delay. For more than half these
patients (54.2%), no particular reason was identified or
available in the records. Patient-related reasons were identi-
fied in 28.9% of cases; health system or provider related, in
16.9% of cases. Patient-related reasons included ignor-
ing symptoms until they became worse, health-related or
personal issues, insurance, and seeking a second opinion.
Provider- and health-system-related reasons included dis-
missal of symptoms by provider, patient asked to follow up in
6 months, inconclusive diagnostic work-up requiring addi-
tional testing, and scheduling issues. No differences by race
were noted for delay reasons.

Discussion

Among women with early-stage invasive BC in this study,
AAs were significantly more likely than whites to experience
diagnosis and surgical delays. Furthermore, variations were
observed in both patient- and clinical-related factors that
predicted delays between AA and white women.

Despite the possible negative impact of delayed diagnosis
on BC survival, our study shows that AA women are con-
tinuing to experience significantly longer diagnosis delay as

Table 4. Adjusted Relative Risk with 95%
Confidence Interval for Predictors of Diagnosis

and Surgical Delay ‡ 2 Months

in the Overall Study Population

Diagnosis delay Surgical delay

Panel Aa n5622 n5575
Race

African American vs.
white

1.44 (1.12, 1.86)* 3.08 (1.88–5.04)*

Age, years
‡ 55 vs. < 55 0.92 (0.71–1.20) 0.75 (0.48–1.17)

Education
< 4-year college vs. ‡

4-year college
0.98 (0.94–1.02) 1.08 (1.02–1.13)*

Health insurance
Nonprivate vs. private 1.22 (0.94–1.58) 0.89 (0.56–1.43)

Mode of detection
Self-detected vs.

clinical breast
exam/mammogram

1.73 (1.31–2.29)* —

Family history
Yes vs. no 0.90 (0.71–1.14) 1.13 (0.74–1.72)

Comorbidity count
‡ 1 vs. 0 1.11 (0.82–1.52) 1.11 (0.64–1.94)

Tumor size
> 1.0 cm vs. £ 1.0 cm 0.77 (0.58–1.03) 0.62 (0.40–0.96)*

Tumor grade
Poor vs. well/moderate 0.86 (0.66–1.11) 1.11 (0.70–1.78)

Lymph node
Positive vs. negative 1.10 (0.85–1.43) 0.91 (0.56–1.47)

Surgical facility
Community-based vs.

teaching-based
0.85 (0.56–1.29)

Operation type
Mastectomy vs. breast-

conserving surgery
— 2.45 (1.53–3.94)*

Panel Ba n5369 n5339
Race

African American vs.
white

1.80 (1.27–2.55)* 2.62 (1.37–5.01)*

Caring demand
Yes vs. no 0.82 (0.56–1.20) 1.20 (0.63–2.26)

Transportation issues
Yes vs. no 0.77 (0.41–1.42) 1.41 (0.64–3.09)

If employed, job-related demands
Yes vs. no 1.67 (1.05–2.66)* 1.12 (0.38–3.28)

aAdjusted for all predictors within the panel.
*p < 0.05.

Table 5. Adjusted Relative Risk with 95%
Confidence Interval for Predictors of Diagnosis

and Surgical Delay ‡ 2 Months, by Race

African American White

Predictors of diagnosis
delaya

n5295 n5327

Age, years
‡ 55 vs. < 55 0.90 (0.65–1.25) 0.92 (0.60–1.41)

Education
< 4-year college vs.

‡ 4-year college
0.97 (0.92–1.03) 1.00 (0.94–1.07)

Health insurance
Nonprivate vs. private 1.40 (1.02–1.93)* 1.11 (0.68–1.81)

Mode of detection
Self-detected vs.

clinical breast exam/
mammogram

1.81 (1.24–2.65)* 1.74 (1.13–2.68)*

Family history
Yes vs. no 0.97 (0.72–1.31) 0.81 (0.55–1.18)

Comorbidity count
‡ 1 vs. 0 1.00 (0.67–1.51) 1.20 (0.75–1.89)

Tumor size
> 1.0 cm vs. £ 1.0 cm 0.61 (0.40–0.91)* 0.95 (0.61–1.46)

Tumor grade
Poor vs. well/moderate 1.31 (0.82–1.56) 0.51 (0.31–0.85)*

Lymph node
Positive vs. negative 0.99 (0.72–1.38) 1.24 (0.80–1.91)

Predictors of surgical
delaya

n5271 n5304

Age, years
‡ 55 vs. < 55 0.69 (0.43–1.11) 0.81 (0.27–2.39)

Education
< 4-year college vs.

‡ 4-year college
1.10 (1.04–1.16)* 1.02 (0.88–1.19)

Health insurance
Nonprivate vs. private 0.99 (0.60–1.63) 0.60 (0.14–2.59)

Family history
Yes vs. no 1.05 (0.64–1.73) 2.06 (0.82–5.17)

Comorbidity count
‡ 1 vs. 0 1.75 (0.74–4.11) 0.87 (0.29–2.61)

Tumor size
> 1.0 cm vs. £ 1.0 cm 0.65 (0.38–1.10) 0.34 (0.14–0.85)*

Tumor grade
Poor vs. well/moderate 1.27 (0.75–2.16) 0.77 (0.27–2.26)

Lymph node
Positive vs. negative 0.84 (0.47–1.50) 1.37 (0.50–3.75)

Surgical facility
Community-based vs.

teaching-based
0.91 (0.57–1.44) 0.67 (0.26–1.77)

Operation type
Mastectomy vs. breast-

conserving surgery
1.96 (1.16–3.31)* 5.35 (1.73–16.57)*

aAdjusted for all predictors within the panel.
*p < 0.05.
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compared to their white counterparts in current practice, even
after adjusting for important sociodemographic and clinical
factors, as well as situational barriers. Diagnosis delay en-
compasses a time period that can be affected by a combina-
tion of patient-, provider-, and health-system-related
factors.23,25 Particularly for AAs, who are more likely to be
medically underserved, issues related to access to care are
considered a major barrier to timely diagnosis. This factor
was supported by our study, as nonprivate insurance was an
independent predictor of diagnosis delay for AA women but
not for white women or the overall population. In addition to
socioeconomic factors, a variety of cultural and psychosocial
factors have been related to diagnosis delay.26 But only a
few studies have examined the impact of self-recognition of
symptoms, primarily owing to difficulty in capturing this
information.23,27,28 We found that patients who self-detected
their cancer were more likely to experience diagnosis delay
as compared to patients whose cancer was detected through
CBE or screening mammography for both groups. The pro-
portion of patients with ‡ 2 months diagnosis delay was
higher among AA patients than in white patients, irrespective
of the method of detection. This finding was true for both self-
detected patients (47.1% and 34.5%, respectively) and for
CBE/screening-mammogram-detected patients (33.8% and
20.4%, respectively). Patients who self-detect their lump are
likely to have larger tumors and to have nonprivate insurance.
Although none of the other clinical predictors were associ-
ated with diagnosis delay in the overall study population, the
stratified analysis identified that longer delays were found
among AA women with smaller tumors, whereas a lower-
grade tumor was a factor of delay among white women.
These findings likely reflect the priority given to women with
tumors that appear large or aggressive.

Racial differences in treatment delay have been previously
reported, with most studies showing longer delay for AAs in
comparison to whites,5,6,23,29–32 although a few found no
difference.8,33–35 Inability to differentiate the type and se-
quence of therapy, particularly neoadjuvant, radiation and
surgical treatment sequence, was a limitation for many of
the previous investigations. Although time is required for
preoperative evaluation before the appropriate surgery is
performed, it is shown that ‡ 2 months delay in initiating
surgical treatment can negatively impact survival.3,5 Keeping
the wait times between diagnosis and surgery below 60 days
is considered an important measure of quality of care as
well.36–38 Two recent studies specifically examined surgical
delay and predictors associated with it; only one of the studies
included race and reported significant differences.5,39 Simi-
larly, AAs in our study were more likely than whites to ex-
perience surgical delay after accounting for differences in
their sociodemographic and clinical characteristics. In the
overall study population, lower education level, smaller tu-
mor size, and mastectomy were additional predictors of
surgical delay. Longer surgical delay for mastectomy com-
pared to BCS can be attributed to additional time required for
making treatment decisions, consultation for reconstructive
surgery after mastectomy, and scheduling coordination be-
tween the breast and reconstructive surgeons. When exam-
ined separately, mastectomy was associated with a longer
surgical delay compared to BCS in both groups, but the
strength of association was much higher in whites than in
AAs. Furthermore, smaller tumor size was identified as a

predictor only among whites and lower educational attain-
ment among AAs. This finding supports emerging evidence
that a combination of both clinical and nonclinical factors
play an important role throughout the continuum of BC care
delivered to AA women.40

Our study has several limitations. The participation rate
for older women was poorer than in younger women. Older
women are generally at increased risk of delay, and their
lower response rate may have underestimated delay esti-
mates in our study. We were able to examine predictors only
of 2-month delay and had limited statistical power to ex-
amine predictors of 3- month delay. Furthermore, the study
was limited to NJ residents and may not be generalizable to
women living elsewhere. Another potential limitation was
the unavailability of precise dates for symptom recognition
for several patients. For the 622 patients included in the
analysis of diagnosis delay, 202 had the 15th day of the
month captured for the date of symptom recognition. How-
ever, we cannot quantify how many of these dates were ac-
tual and how many were substituted. We believe that the
missing information on day will be randomly distributed and
nondifferential. It is not likely to create any systematic bias,
especially since the abstractors were blinded to the study
hypothesis. Nevertheless, we examined the distribution of
the 202 patients with midmonth day by race. It was distrib-
uted approximately equally between whites (n = 101) and
AAs (n = 101), so it is unlikely to bias race differences. On
the other hand, the study was strengthened by its population-
based design covering all major hospitals in a large area in
NJ. We were able to define delay with more accuracy by
measuring it from the time of first abnormality in contrast to
examining it from the time of first health service contact,
which may underestimate the delay period. We also had the
advantage of examining several predictors, including so-
ciodemographic, clinical, and treatment characteristics,
from medical records and situational barriers from patient
interviews.

This is one of the first few studies to examine differences in
predictors of delay between and within races. The utilization
of stratified analysis generated better understanding of how
predictors of delay differ in each race. The findings of this
study suggest that AAs experienced significantly longer di-
agnosis and surgical delays than did whites. Both patient and
health system factors, such as education, self-recognition of
symptoms, and insurance status, affected delay, especially in
AA women. Interventions are needed to educate and motivate
at-risk women and their providers about the importance of
prompt assessment of breast symptoms, of adhering to
screening guidelines, and of efficient scheduling of diag-
nostic procedures and initial definitive surgery.
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