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ABSTRACT

Background. Young women with breast cancer are more
likely to present with more advanced disease and are more
likely to die as a result of breast cancer than their older
counterparts. We sought to examine the relationship
among young age (=40 years), the likelihood of a delay in
diagnosis, and stage.

Methods. We examined data from women with newly di-
agnosed stage I-1V breast cancer presenting to one of eight
National Comprehensive Cancer Network centers in Jan-
uary 2000 to December 2007. Delay in diagnosis was de-
fined as time from initial sign or symptom to breast cancer
diagnosis >60 days.

Results. Among 21,818 women with breast cancer eligible
for analysis, 2,445 were aged =40 years at diagnosis. Young

women were not more likely to have a delay in diagnosis >60
days (odds ratio [OR], 1.08; 95% confidence interval [CI],
0.98-1.19) after adjustment for type of initial sign or symp-
tom. Young women were only modestly more likely to present
with higher stage disease after a similar adjustment (OR,
1.18; 95% CI, 1.07-1.31). Women presenting with symptom-
atic disease, more common in younger women, were more
likely to have a delay in diagnosis (OR, 3.31; 95% CI, 3.08—
3.56) and higher stage (OR, 4.31; 95% CI 4.05-4.58).

Conclusion. Young age is not an independent predictor
of delay in diagnosis of breast cancer and only modestly is
associated with higher stage disease. Presenting with symp-
toms of breast cancer predicts delay and higher stage at di-
agnosis. The Oncologist 2012;17:775-782

INTRODUCTION

Breast cancer diagnosed in women aged =40 years is a rela-
tively rare disease. Women in this age group account for ~7%
of women with breast cancer. This translates to >14,000
young women diagnosed annually with invasive or noninva-
sive breast cancer in the U.S. alone, with thousands more di-
agnosed worldwide [1-3]. Despite the relative infrequency of

the disease in young women, breast cancer is the leading cause
of cancer-related death in women aged =40 years, and survival
rates for young women with breast cancer are lower than those
of their older counterparts [4]. Research has repeatedly re-
vealed that younger women are more likely to present with
larger sized tumors and a greater number of involved lymph
nodes [5, 6]. Factors that could contribute to these women pre-
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Newly diagnosed stage I-IV breast cancer patients (n=25,131)

Excluded (n=3,313)
Previous cancer diagnosis (n=1,913)
Missing date of initial symptom/sign or after date of diagnosis (n=434)
Other initial sign/symptom or missing initial symptom/sign data (n =966)

Eligible and in analysis (n=21,818)

Figure 1. Flow diagram of participants.

senting with larger and higher stage cancers could include the
lack of effective screening and awareness in these women, bi-
ologic factors associated with more aggressive disease, and de-
lays in diagnosis related to the relative infrequency of breast
cancer in younger women and the common nature of symp-
toms related to benign breast disorders in this age group. The
literature is mixed with regard to the relationship between age
and delay in diagnosis as well as the potential effect of a delay
on patient outcomes, though some studies suggest that a delay
>2-3 months affects patient outcomes [7—12]. Few studies
have included a substantial proportion of young women or
women of ethnically diverse groups, and few have evaluated
the delay prior to seeking medical attention or clinical out-
comes.

We evaluated the effect of age on breast cancer presenta-
tion and time from initial presenting sign or symptom to diag-
nosis using an ongoing national longitudinal cohort study, the
National Comprehensive Cancer Network (NCCN) Breast
Cancer Outcomes Database Project.

METHODS

Participants

The study cohort consisted of women with newly diagnosed
stage I, II, I1I, and IV (American Joint Committee on Cancer
Staging Manual, Fifth and Sixth Editions) breast cancer who
received their primary cancer care at one of the eight institu-
tions participating in the NCCN Breast Cancer Outcomes Da-
tabase Project in January 1, 2000 to December 31, 2007. The
eight institutions are: The Ohio State University Comprehen-
sive Cancer Center—James Cancer Hospital and Solove Re-
search Institute, Columbus, OH; City of Hope Comprehensive
Cancer Center, Duarte, CA; Dana-Farber Cancer Institute,
Boston, MA; Fox Chase Cancer Center, Philadelphia, PA;
H. Lee Moffitt Cancer Center and Research Institute, Tampa,
FL; The University of Texas M.D. Anderson Cancer Center,
Houston, TX; Roswell Park Cancer Institute, Buffalo, NY; and
the University of Michigan Comprehensive Cancer Center,
Ann Arbor, MI. Each center is an academic comprehensive
cancer center at which the majority of surgical and medical on-
cologists treating breast cancer devote most or all of their clin-
ical effort to breast cancer care. The institutional review board
at each center approved the study, data collection process, data
transmission methods, and data storage protocols. Patients pre-
senting for second opinions and those receiving no primary

therapy at the NCCN institution are excluded from the data-
base.

We identified 25,131 stage I, II, III, and IV patients who
presented with a new diagnosis of breast cancer and received
primary therapy at one of the NCCN institutions in January 1,
2000 to December 31, 2007 (Fig. 1). We excluded those who
had a previous cancer diagnosis (n = 1,913) and patients for
whom the date of the initial symptom or sign of breast cancer
was missing, estimated, or listed after the date of the patient’s
diagnosis of breast cancer (n = 434). We also excluded pa-
tients for whom specific information on the initial symptom or
sign was not available or who indicated “other” for initial sign
or symptom (n = 966). Our final sample included 21,818
women.

Data Sources

The NCCN Breast Cancer Outcomes Database Project has
been collecting prospective data on patient and tumor charac-
teristics, sociodemographic information, treatment, and out-
comes for newly diagnosed breast cancer patients at
participating NCCN institutions since 1997. Clinical and treat-
ment information is gathered from tumor registries, chart re-
view, and inpatient and outpatient records [ 13—17]. In addition,
patient-reported elements are collected via a survey at first pre-
sentation at most centers. The survey elicits information about
the first indication of breast cancer (with response categories
that include screening mammogram, lump detected by a phy-
sician, self-discovered lump, bloody nipple discharge, axillary
mass, inverted nipple, breast pain or discomfort, and other).
The survey also collects information on employment status at
diagnosis, educational status at presentation to the NCCN cen-
ter (defined as highest level of education completed), and
menopausal status. For patients with an incomplete or missing
survey, dedicated study abstractors complete the missing ele-
ments based on chart review.

Rigorous data quality assurance processes are in place
for the study, including initial and follow-up data manage-
ment training, online edit checking during Web-based data
entry, programmed logic checks against the pooled data re-
pository, routine quality assurance reports to the centers for
rectification by data managers, and on-site audits of a ran-
dom sample of source documents against the submitted data
within the first few months of data collection and annually
thereafter.
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Variable Definitions

The initial symptom or sign was dichotomized for this analysis
as either abnormal mammography screen or clinical sign or
symptom. Delay in diagnosis was defined as a time from initial
symptom or sign to breast cancer diagnosis >60 days based on
prior research suggesting that a delay >2-3 months in seeking
medical attention for breast symptoms is associated with a
worse prognosis [8, 11, 12, 18]. Secondary analyses included a
delay definition of >180 days based on prior literature sug-
gesting that a delay >6 months is associated with higher stage
disease [10]. When evaluating the effect of a delay on stage at
diagnosis, we grouped women with stage II, III, and I'V disease
as high stage, compared with women having stage I disease,
given the large difference in survival outcomes (and the need
for adjuvant therapy) between stage I and higher stage disease.

Analyses

We used multivariate logistic regression models to examine:
(a) the effect of age on delay in diagnosis and (b) the effect of
a delay in diagnosis on stage of disease at diagnosis as a sur-
rogate for clinical outcome, adjusting for potential confound-
ers to determine an odds ratio (OR) as an estimate of the
relative risk and the 95% confidence interval (CI). Covariates
were considered potential confounders if there was a priori ev-
idence in the published literature that the factor was related to
a delay in breast cancer diagnosis. The following covariates
were included in multivariate models as potential confounders:
self-designated patient race or ethnicity (white, Hispanic, Af-
rican American, Asian or Pacific Islander, American Indian, or
other), employment status (employed or student, homemaker
or retired, or other), education (grade school through high
school, some college, college graduate, graduate school, or un-
known), insurance status (managed care, Medicaid, Indem-
nity, Medicare, or other), and NCCN center. Inclusion of
height and weight made no appreciable differences in risk es-
timates and they were not included in the final models.

We evaluated the statistical interactions between age at di-
agnosis and delay in diagnosis and type of initial sign or symp-
tom. Statistical interaction was assessed by conducting a
likelihood ratio test comparing models with the main effects
and interaction terms with the model with the main effects only
[19]. All statistical tests were two-sided, and p-values <.05
were considered statistically significant. All analyses were
conducted using SAS, version 9.1 (SAS Institute Inc., Cary,
NC).

RESULTS

Patient characteristics and presenting features by age at diag-
nosis are presented in Table 1. Among the 21,818 women with
breast cancer eligible for analysis, 2,445 were aged =40 years
at diagnosis, with an average age of 35 years; the average age
of women aged >40 years was 57 years. Compared with older
women, younger women were more likely to be nonwhite, pre-
menopausal, more educated, and employed or in school and to
be diagnosed with higher stage disease. Young women were
also more likely to present with symptomatic rather than
screening-detected disease: 89.5% of young women compared
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with 52.1% of older women presented with initially symptom-
atic disease. Younger women were more likely to have a delay
in diagnosis >60 days (35% versus 25%; p < .0001) and >180
days (12.7% versus 8.4%; p < .0001).

Relationship Between Age and Delay in Breast
Cancer Diagnosis

In a multivariate model, we found that women aged =40 years
were 50% (OR, 1.52; 95% CI, 1.39-1.67; p < .0001) more
likely to have a delay >60 days in breast cancer diagnosis than
older women (Table 2). However, when we additionally ad-
justed for initial sign or symptom, this association was substan-
tially attenuated (OR, 1.08; 95% CI, 0.98-1.19; p = .11).
When evaluating the relationship between initial symptoms
and delay in diagnosis, presenting for any reason other than an
abnormal screening mammogram was associated with a 3.31
times higher (95% CI, 3.08-3.56; p < .0001) risk for a delay in
diagnosis > 60 days, adjusted for age. These associations were
also seen when we evaluated a delay =180 days (data not
shown). We also examined whether or not the relationship be-
tween age and delay in diagnosis varied by type of presentation
(sign or symptom versus screening); however, we did not find
a significant interaction (p = .39).

Relationship Between Delay in Diagnosis and Stage
at Diagnosis

We examined the association between delay in diagnosis and
stage at diagnosis. We categorized women with stage II, III,
and IV disease as high stage, compared with women with stage
I disease (Table 3). In a multivariate analysis, delay in diagno-
sis was associated with high stage breast cancer (OR, 1.52;
95% CI, 1.43-1.62; p < .0001). Younger age (OR, 1.96; 95%
CI, 1.78-2.15; p < .0001) and nonscreening-detected presen-
tation (OR, 4.36; 95% CI, 4.10-4.63) were also associated
with high stage. However, in a mutually adjusted model con-
trolling for delay, age, and initial sign or symptom, the associ-
ations between a delay in diagnosis (OR, 1.06; 95% CI, 0.99—
1.14; p = .11) and age (OR, 1.18; 95% CI, 1.07-1.31; p =
.001) and stage at diagnosis were substantially attenuated, al-
though a nonscreening-detected presentation (OR, 4.31; 95%
CI, 4.05-4.58) remained highly significant (p < .0001).

In an effort to clarify the association among a delay in di-
agnosis, reason for presentation, and stage at diagnosis, we
conducted an analysis stratified by age (Table 4). Delays in
both older and younger women were associated with a modest,
nonsignificant higher risk for high stage (p for heterogeneity =
41). Among younger women, nonscreening detection was as-
sociated with a 3.10 times higher (95% CI, 2.36-4.06) risk for
high stage whereas, among older women, a nonscreening de-
tection was associated with a 4.42 times higher (95% CI, 4.15—
4.71) risk for high stage (p for heterogeneity = .03), indicating
that older women who present with signs or symptoms have a
greater risk for having high-stage disease than younger
women, irrespective of delay. A secondary analysis, using a
different cutoff point for high stage (stage I and II versus stage
IIT and IV as high stage) was conducted to evaluate the robust-
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Table 1. Descriptive characteristics of 21,818 stage I, II, III, and IV breast cancer patients according to age at diagnosis

Age =40 yrs at diagnosis

Age >40 yrs at diagnosis

Characteristic (n = 2,445),n (%) (n =19,373), n (%) p-value®
Age at diagnosis, yrs
Mean 35.2 574
Range 18.4-39.99 40.01-102.3
Mean height at presentation, cm 164.1 162.5
Mean weight at presentation, kg 69.9 73.8
Time from initial sign or symptom to
diagnosis, days
Mean 100.0 79.3
Median (range) 38.0 (0-4,070) 29.0 (0-7,280)
Delay in diagnosis >60 days 861 (35.2) 4,886 (25.2) <.0001
Delay in diagnosis >180 days 311 (12.7) 1,626 (8.4) <.0001
Race <.0001
White non-Hispanic 1,804 (73.8) 15,892 (82.0)
Hispanic 265 (10.8) 1,199 (6.2)
African American non-Hispanic 222 (9.1) 1,496 (7.7)
Asian or Pacific Islander non-Hispanic 119 (4.9) 531 (2.7)
American Indian non-Hispanic 4(0.2) 56 (0.3)
Unknown 16 (0.7) 116 (0.6)
Other 15 (0.6) 83 (0.4)
Menopausal status <.0001
Premenopausal 2,401 (98.2) 6,301 (32.5)
Postmenopausal 42 (1.7) 13,055 (67.4)
Unknown 2 (0.08) 17 (0.09)
Educational status <.0001
Grade school-high school 470 (19.2) 5,463 (28.2)
Some college 534 (21.8) 4,016 (20.7)
College graduate 676 (27.7) 3,565 (18.4)
Graduate school 362 (14.8) 2,773 (14.3)
Unknown/Missing 403 (16.5) 3,556 (18.4)
Insurance status <.0001
Managed 1,896 (77.6) 11,796 (60.9)
Medicaid 241 (9.9) 1,004 (5.2)
Indemnity 141 (5.8) 1,238 (6.4)
Medicare 29 (1.2) 4,633 (23.9)
Other, unknown, or missing 138 (5.6) 702 (3.6)
Employment status <.0001
Employed or student 1,502 (61.4) 8,995 (46.4)
Homemaker or retired 524 (21.4) 7,263 (37.5)
Unable to work, unemployed, or other 419 (17.1) 3,115 (16.1)
Initial sign or symptom <.0001
Abnormal screening mammogram” 255 (10.4) 9,294 (48.0)
Bloody discharge from nipple 35(1.4) 150 (0.8)
Lump in breast, self-discovered 1,827 (74.7) 7,565 (39.1)
Lump in breast, M.D. discovered 125 (5.1) 1,027 (5.3)
(continued)
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Table 1. (Continued)
Age =40 yrs at diagnosis Age >40 yrs at diagnosis
Characteristic (n =2,445),n (%) (n =19,373),n (%) p-value®
Lump in breast, other 14 (0.6) 80 (0.4)
Axillary mass 48 (2.0) 293 (1.5)
Inverted nipple 18 (0.7) 291 (1.5)
Breast pain or discomfort 123 (5.0) 673 (3.5)
Stage at diagnosis <.0001
I 680 (27.8) 8,852 (45.7)
II 1,217 (49.8) 7,477 (38.6)
11T 417 (17.1) 2,303 (11.9)
v 131 (5.4) 741 (3.8)

"No data are available regarding prior screening practices.

3Statistical tests for categorical variables were performed using the X? test.

breast cancer

Table 2. Associations between delay in diagnosis >60 days and age at diagnosis and initial sign or symptom of

Variable Delay >60 days, n (%) No delay, n (%) OR (95% CI) OR (95% CI)
Age at diagnosis, yrs
>40 4,886 (85.0) 14,487 (90.1) 1.0 (reference) 1.0 (reference)
=40 861 (15.0) 1,584 (9.9) 1.52 (1.39-1.67)* 1.08 (0.98-1.19)°
Initial sign or symptom
Screening 1,322 (23.2) 8,217 (51.1) 1.0 (reference) 1.0 (reference)
Symptoms 4,415 (76.8) 7,854 (48.9) 3.35(3.12-3.59) 3.31 (3.08-3.56)°

>40 years).

#Adjusted for race or ethnicity, employment status, education, insurance status, and NCCN center.
" Adjusted for race or ethnicity, employment status, education, insurance status, NCCN center, and initial sign or symptom.
“Adjusted for race or ethnicity, employment status, education, insurance status, NCCN center, and age (=40 years versus

Abbreviations: CI, confidence interval; NCCN, National Comprehensive Cancer Network; OR, odds ratio.

ness of our original definition of high stage and demonstrated
similar effects (data not shown).

Table 5 shows that women with screening-detected tumors
were more likely to have lower stage disease (Mantel Haenszel
x> p-value < .0001). For example, 64% of women with a
screening-detected tumor had stage I disease, compared with
28% of women with a sign or symptom as the first triggering
event. It is notable that a substantial proportion of symptom-
detected tumors were lower stage, with a more modest propor-
tion of screening-detected tumors found to be high stage.

DiscussION

Our study demonstrates that young age is not an independent
predictor of a delay in diagnosis of breast cancer, but diagnosis
based on signs or symptoms is associated with a delay in both
younger and older women, and younger women are more
likely than older women to present with symptoms. This anal-
ysis helps to elucidate the likely mechanisms underlying the
historical association of younger age with a delay in breast can-
cer diagnosis, higher stage of disease, and symptomatic presenta-
tion. The finding that a delay had only a modest effect on a

www.TheOncologist.com

surrogate for outcome, stage at presentation, as well as the fact
that the majority of younger and older women do not have a sub-
stantial delay in diagnosis, may have important potential implica-
tions for public health recommendations and future research.

Many prior studies have evaluated delays in diagnosis and
delays in treatment of women with breast cancer [8§—-12, 20—
29]. Results have been mixed with regard to the relationship
between age and delay and the effect of a delay on patient out-
comes. Studies have been limited by small sample sizes, lim-
ited heterogeneity of the population studied, and little, if any,
information about clinical presentation. Few studies have fo-
cused on whether or not younger age is associated with a delay
in diagnosis. In a cross-sectional survey of 124 women with
breast symptoms presenting to a county general hospital out-
patient clinic, Friedman et al. [8] found that younger age (p <
.05), less education (p < .01), the absence of a lump (p < .05),
lower perceived risk (p < .001), less spirituality (p < .01), cost
(p < .001), and not wanting to think about breast symptom(s)
(p < .05) were related to a delay. In that study, there was no
evaluation of the effect of a delay in diagnosis on stage of dis-
ease or disease-free or overall survival outcomes.
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Table 3. Associations between having high stage (stage I, III, and I'V) breast cancer and delay in diagnosis, age at
diagnosis, and initial sign or symptom of breast cancer

Variable Stage I, n (%) High stage, n (%) OR (95% CI)* OR (95% CI)®
Delay in diagnosis >60 days

No 7543 (79.1) 8528 (69.4) 1.0 (Reference) 1.0 (Reference)

Yes 1989 (20.9) 3758 (30.6) 1.52 (1.43-1.62) 1.06 (0.99-1.14)
Age at diagnosis, yrs

>40 8,852 (92.9) 10,521 (85.6) 1.0 (reference) 1.0 (reference)

=40 680 (7.1) 1,765 (14.4) 1.96 (1.78-2.15) 1.18 (1.07-1.31)
Initial sign or symptom of breast cancer

Screening 6,144 (64.5) 3,405 (27.7) 1.0 (reference) 1.0 (reference)

Symptoms 3,388 (35.5) 8,881 (72.3) 4.36 (4.10-4.63)  4.31 (4.05-4.58)
Delay status by initial sign or symptom

No delay, screening 5,263 (55.2) 2,954 (24.0) 1.0 (reference)

Delay, screening 881 (9.2) 451 (3.7) 0.87 (0.77-0.99)

No delay, symptoms 2,280 (23.9) 5,574 (45.4) 4.07 (3.80-4.36)

Delay, symptoms 1,108 (11.6) 3,307 (26.9) 4.71 (4.33-5.13)

“Adjusted for race or ethnicity, employment status, education, insurance status, and NCCN center.

" Adjusted for race or ethnicity, employment status, education, insurance status, and NCCN center, and mutually adjusted for
either delay (yes versus no), age (=40 years versus >40 years), and/or initial sign or symptom.

Abbreviations: CI, confidence interval; NCCN, National Comprehensive Cancer Network; OR, odds ratio.

Table 4. Associations between having high stage (stages II, III, and I'V) breast cancer and initial sign or symptom and delay
in diagnosis stratified by age at diagnosis

Variable Stage I, n (%) High stage, n (%) OR (95% CI)

Among women aged =40 yrs

Delay in diagnosis >60 days

No 478 (70.3) 1,106 (62.7) 1.0 (reference)

Yes 202 (23.5) 659 (37.3) 1.17(0.96-1.43)*
Initial sign or symptom

Screening 133 (19.6) 122 (6.9) 1.0(reference)

Symptoms 547 (80.4) 1,643 (93.1) 3.10 (2.36-4.06)"

Among women aged >40 yrs
Delay in diagnosis >60 days

No 7,065 (79.8) 7,422 (70.5) 1.0 (reference)

Yes 1,787 (20.2) 3,099 (29.5) 1.05 (0.98-1.13)*
Initial sign or symptom

Screening 6,011 (67.9) 3,283 (31.2) 1.0 (reference)

Symptoms 2,841 (32.1) 7,238 (68.8) 4.42 (4.15-4.71)°

“Adjusted for race or ethnicity, employment status, education, insurance status, center, initial sign or symptom (screening or
no screening).

" Adjusted for race or ethnicity, employment status, education, insurance status, center, delay (yes or no).

p for interaction between symptom and age, .03.

p for interaction between delay and age, .41.

Abbreviations: CI, confidence interval; OR, odds ratio.

In an evaluation of sociodemographic factors and the com- Patients—Cancer database (including a total of 65,192 pa-
ponents of a diagnostic delay for six cancers, including breast tients), Neal and Allgar did not find an effect of age on the risk
cancer, using the National Survey of National Health Service for a delay in diagnosis and reported that the only significant
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Table 5. Frequency of stage at diagnosis according to
initial sign or symptom

Stage Screening, n (%) Symptoms, n (%)
I 6,144 (64.3) 3,388 (27.6)

1T 2,749 (28.8) 5,945 (48.5)

I 517 (5.4) 2,203 (18.0)

v 139 (1.5) 733 (6.0)

p<.0001 using Mantel-Haenszel x* test.

factors associated with a delay were marital status and ethnic
group [9]. Further, they did not assess the impact of the initial
sign or symptom or the effect on stage or disease outcome.
Love and colleagues evaluated the relationship among age,
delay, and outcome in 550 premenopausal women participat-
ing in adjuvant hormonal therapy in Vietnam and China [10].
They found that women with a >6-month delay in diagnosis
had larger tumors clinically and pathologically (p = .0006 and
p = .004, respectively), more frequent axillary node involve-
ment (p = .008), and shorter, but not statistically different, dis-
ease-free and overall survival intervals from the time of
diagnosis (p = .09 and .35, respectively). Using the same trial
data, a multivariate model also revealed that young age was an
independent adverse prognostic factor for survival (p = .005,
with age as a continuous variable). However, in that analysis,
the investigators did not control for delay nor did they control
for tumor subtype, and younger women are more likely to have
more aggressive subtypes of breast cancer than older women.
This is the largest comprehensive evaluation to assess the
relationship among patient age, delay in diagnosis, and stage of
disease at presentation among women with breast cancer. A
major strength of this study was the availability of detailed in-
formation on initial symptoms and the time from initial symp-
tom or sign to diagnosis in a large, diverse, multicenter
observational cohort of women with breast cancer. However,
our results should be considered in light of the limitations of
this research. We relied on patient recall for the baseline survey
combined with physician medical record reporting and chart
extraction for the timing and presentation of the breast cancer.
This variable may be subject to inaccuracies, including differ-
ences in ascertainment by center and recall bias on the part of
patients, although women are typically surveyed within weeks
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to months after their diagnosis and confirmatory data were
sought in the medical record. Although we controlled for
NCCN center in our analysis, there is potential for misclassi-
fication, but we would expect this to be nondifferential and
thus bias our results toward the null. An additional concern is
that we did not have information on whether or not women pre-
senting with symptomatic disease were engaged in regular
breast cancer screening. Thus, we do not know whether or not
these cancers are interval cancers in a screened population. We
also do not have information about the use of screening mag-
netic resonance imaging (MRI) in this population, although the
number of participants having breast MRI screening would be ex-
pected to be low. Finally, the NCCN database enrolls patients
only from large comprehensive cancer centers and is not popula-
tion based, and therefore the experiences of women in this study
may not be generalizable to all women with breast cancer.

Nevertheless, this study supports the assertion that future
research to evaluate the relationship among age at diagnosis,
delay in diagnosis, the risk for cancer recurrence, and survival
outcomes is warranted. Symptomatic presentation of breast
cancer is more common in younger than older women. Regard-
less of age group, symptomatic presentation predicts delay and
higher stage at diagnosis. Young age is not an independent pre-
dictor of a delay in diagnosis of breast cancer and only mod-
estly predicts higher stage disease. Our results suggest that
research into enhancing recognition of symptomatic presenta-
tion among women and health care providers may result in more
women of all ages, but young women in particular, presenting for
care with earlier stage, and thus lower risk, breast cancer.
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