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Abstract

Purpose: The method by which breast cancer is detected becomes a factor for long-term survival and should be
considered in treatment plans. This report describes patient characteristics and time trends for various methods
of breast cancer detection in the United States.

Methods: The 2003 National Health Interview Survey (NHIS), a nationally representative self-report health
survey, included 361 women survivors diagnosed with breast cancer between 1980 and 2003. Responses to the
question, How was your breast cancer found? were categorized as accident, self-examination, physician during
routine breast examination, mammogram, and other. We examined responses by income, race, age, and year of
diagnosis.

Results: Most women survivors (57%) reported a detection method other than mammographic examination.
Women often detected breast cancers themselves, either by self-examination (25%) or by accident (18%).
Conclusions: Despite increased use of screening mammography, a large percentage of breast cancers are de-

tected by the patients themselves. Patient-noted breast abnormalities should be carefully evaluated.

Introduction

UCH OF THE INCREASE IN SURVIVAL after breast cancer
diagnosis has been attributed to screening mammog-
raphy.'~ Seventy percent of women in the United States now
report having a screening mammogram in the previous 2
years.* Given these high rates, we wondered why many wo-
men in our clinics report breast cancers that were detected by
methods other than screening mammography. Is our clinical
practice unique, or are many women detecting cancers by
other methods? Insufficient data exist on methods of breast
cancer detection.” ' Most publications describe local or state
populations and may not be representative of the United
States as a whole. One publication on a national U.S. database
describes only mammographic detection, without informa-
tion on patient-detected and clinically detected breast can-
cers.® This omission is surprising, given the relevance of
detection method in estimating risk of distant breast cancer
recurrence and determining treatment plans.'* Detection by
screening mammography is usually associated with early
stage cancers, which are easier to treat and cure.
The 2003 National Health Interview Survey (NHIS) provi-
des a unique national data source to address this topic, as it

included 361 women survivors diagnosed with breast cancer
between 1980 and 2003. Our study describes detection
methods in this population of survivors.

Materials and Methods

The 2003 NHIS was a nationally representative self-report
health survey of the U.S. household population conducted
through structurally diagnostic, in-person interviews. A de-
tailed description of survey methods is provided elsewhere.'®
The database is publicly available on the NHIS website.'> The
Sample Adult component of the NHIS was conducted among
30,852 noninstitutionalized civilians aged >18 years. Exclusion
criteria included individuals in long-term care institutions or
correctional facilities and active duty Armed Forces, as well as
U.S. nationals living in foreign countries.'® The response rate
was 74.2%. Black and Hispanic populations were oversampled
to allow for better estimation of health in these minority pop-
ulations. Demographic variables (e.g., age, sex, race, income),
type of cancer, and age at first diagnosis were assessed.

Method of detection was measured for all female partici-
pants who reported having breast cancer. They were asked,
How was your breast cancer found? Eight response options
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were provided, which we collapsed into five categories for
analyses:

e Found by accident (includes Found by myself by acci-
dent and Found by my spouse or partner)

e Found by myself during a breast self-examination

e Found by a physician during a routine breast exami-
nation

e Found by a mammogram

e Other (includes Other—specify, Refused, Don’t know)

The resulting five categories of breast cancer detection were
analyzed on the basis of age at first breast cancer diagnosis, race,
income, and year of first diagnosis. Analysis of variance (AN-
OVA) was used to test for differences among the groups on
demographic variables (age at first diagnosis, race, and income),
and chi-square analyses were used to investigate trends in de-
tection methods across time. All analyses were approved by the
Human Subjects Division at the University of Washington.

Results

Of the 17,425 female participants, 412 reported a prior di-
agnosis of breast cancer. Thirteen respondents were excluded
from our analyses because of incomplete data regarding age
or year of diagnosis or both,'” and 38 were excluded because
they reported diagnoses before 1980. Altogether, 361 breast
cancer survivors were included in all analyses. Demographics
for the overall sample, stratified by method of detection, are
presented in Table 1. Method of breast cancer detection did
not differ by year of diagnosis or race, but we found signifi-
cant associations with age at diagnosis (y*=22.03, p<0.05)
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and income (¥*=11.12, p<0.05). Older women and women
who reported lower family income were more likely to have
their cancer detected by mammography compared to younger
women and women who reported higher family income.

Among the 361 survivors, 43% (n=154) reported detecting
their cancer themselves (18% by accident and 25% by breast
self-examination), and 43% (1 =156) reported mammographic
detection (Fig. 1). Results were similar when analyses in-
cluded the 13 women with incomplete data on age or year of
diagnosis and the 38 women diagnosed before 1980 (total
n=412). The percentage of women with mammographically
detected breast cancer increased from 31% in the 1980s to 48%
in 2000-2003 (Fig. 2). Detection by breast self-examination
decreased over the same period from 32% to 23%, and
self-detection methods in general (including breast self-
examination and accident) decreased from 54% to 38%.
Detection methods varied by age, with detection by mam-
mography rising as the age of the woman increased (Fig. 3).
Detection by mammography was the most frequent mode of
diagnosis for four of the five age groups presented.

In order to understand if detection methods differed for
women of different ages, the data were analyzed in categories
that included women aged 50-69 years (1 =201) because this
cohort has had consistent recommendations for screening
over time (data not shown). Among these women, 46% re-
ported mammographic detection, and 39% reported self-
detection (14% by accident and 25% by breast self-examination).
The percentage of mammographic detections increased when
we limited the analyses to more recently diagnosed survivors
(2000-2003, data not shown). Among women aged 50-69
years, 56% reported mammographic detection, and 37% re-

TABLE 1. DEMOGRAPHIC CHARACTERISTICS OF UNITED STATES WOMEN SURVIVORS OF BREAST CANCER,
D1AGNOSED IN 1980-2003, STRATIFIED BY METHOD OF BREAST CANCER DETECTION

Method of breast cancer detection®

n (%)
n (%)
All women Mammogram Clinical breast Self-examination Accident®
(n=361) (n=156) examination (n=47) (n=90) (n=064)

Age*

20-39 20 (6) 4 (3) 49 4 (4) 8 (13)

40-49 71 (20) 24 (15) 6 (13) 22 (24) 19 (30)

50-59 88 (24) 40 (26) 10 (21) 22 (24) 13 (20)

60-69 113 (31) 53 (34) 15 (32) 29 (32) 16 (25)

70+ 69 (19) 35 (22) 12 (26) 13 (14) 8 (13)
Year cancer diagnosed

1980-1989 65 (18) 20 (13) 8 (18) 21 (23) 14 (22)

1990-1994 73 (20) 31 (20) 13 (28) 10 (22) 9 (14)

1995-1999 108 (30) 50 (32) 12 (26) 23 (26) 23 (36)

2000-2003 115 (32) 55 (35) 14 (30) 26 (29) 18 (28)
Race

White African 331 (92) 145 (93) 45 (96) 79 (88) 59 (92)

American 22 (6) 10 (6) 1(2) 9 (10) 2 (3)

Other 8(2) 1(1) 12 2 (2) 3 (5)
Family income®”

< $20,000 217 (60) 108 (69) 20 (43) 50 (56) 25 (39)

> $20,000 108 (30) 35 (22) 21 (45) 26 (29) 36 (56)

“Does not include 4 women who reported Other as their method of detection (Other-specify, n=2; Don’t know, n=2).
"Includes Found by myself by accident, 11=62; Found by my spouse or partner, 1=2.

‘n=36 with missing data for income.
*p<0.05.
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FIG. 1. Self-reported method of breast cancer detection
(n=361). Results are similar when analyses include the 13
women with incomplete data on age or year of diagnosis and
the 38 women diagnosed before 1980 (total n=412).

ported self-detection. However, breast cancers diagnosed
during the same time in women <age 50 (1 =25) were mam-
mographically detected for 36% and self-detected for 40%.
Among women>age 70 (n=33), mammographic detection
accounted for 42% of diagnoses and self-detection for 39%.

Discussion and Conclusions

Data from this national database suggest that since the
1980s, most (56%) breast cancers in the United States are
discovered by screening clinical breast examinations or after
patient-noted abnormalities are evaluated. Only 43% of all
breast cancers were detected through mammography. An in-
crease over time in breast cancers detected by mammography
was noted that mirrors the increase in public acceptance and use
of this screening method.’®?! Even in the last decade, however,
among women in the screening ages of 50-69, we still found a
significant proportion (39%) of self-detected breast cancers.
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FIG. 2. Method of breast cancer detection by time period of
diagnosis. Data for four categories of detection method are
shown. Data for women reporting a detection method of
Other are not shown; however, those results are as follows:
1980-1989=3% (n=2); 2000-2003=2% (n=2). Each time pe-
riod sums to 100%, including Other category.
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Our findings are in keeping with those of previous in-
vestigations. Data from a study of women receiving care
through California’s Breast and Cervical Cancer Treatment
Program showed that 64% of women self-detected their
breast cancer.”” Our findings are also similar to those re-
ported from Finland, which has a 90% participation rate in
mammography screening programs.”® Even in the Finnish
population, however, the percentage of breast cancers found
by screening mammography was only 21% for the entire
population and only 41% among women aged 50-69 years at
diagnosis.”

A key strength of our analysis lies in our data, in that the
NHIS provides a nationwide sample of breast cancer survi-
vors with a broad range of ages, socioeconomic character-
istics, and diagnosis years. Our study also has limitations.
Although the NHIS oversampled minority populations, we
could not use the survey weights to adjust our results
because of the small proportion (8%) of minority women
with breast cancer. In addition, given the survey’s reliance
on self-report, it is possible that some participants made er-
rors in classifying their detection methods. On the other
hand, several studies suggest that self-report of breast cancer
treatment is as accurate as medical record review?*2°;
therefore, despite the lack of data on quality of self-reported
detection method, similar accuracy may be possible in this
area.

We also excluded patients who died, possibly biasing the
data toward breast cancers diagnosed at earlier stages.”
Nevertheless, we believe this bias should result in higher ra-
ther than lower percentages of cancers detected by screening
mammography. Additionally, the NHIS did not specify type
of breast cancer, so that women might have reported detection
of ductal carcinoma in situ in addition to invasive cancer, yet
ductal carcinoma in situ is more likely to be detected by
screening mammography than by clinical examination or
patient self-examination.'* Finally, even though the NHIS
provided a nationally representative sample of >17,000 wo-
men, the number of women with breast cancer eligible for our
analyses was only 361.
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FIG. 3. Method of breast cancer detection by age of the
woman at diagnosis. Data for four categories of detection
method are shown. Data for women reporting a detection
method of Other are not shown; however, those results are as
follows: 50-59=3% (1=3); 70+ =1% (n=1). Each age group
sums to 100%, including the Other Category.
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Screening mammography is emphasized in breast cancer
education programs, whereas the roles of screening breast
self-examination and clinical breast examination have been
downplayed. This emphasis is understandable, as screening
mammography is the best studied of the three screening
methods and the only screening method associated with a
reduction in breast cancer mortality.”” As highlighted in our
findings, however, the majority of breast cancers have been
detected by methods other than mammography. The self-re-
ported method of breast cancer detection by the women in this
US. sample included breast self-examination (25%), acci-
dental finding of a breast abnormality (18%), and clinical
breast examination by a healthcare provider (13%).

This study raises important issues for future public health
initiatives. Although continued research efforts are needed to
improve the quality of screening mammography and the up-
take of screening mammography in the community, we cannot
forget about the women whose breast cancer is detected by
means other than mammography. Future research needs to be
directed toward improving and expediting the evaluation
process for the many women with breast abnormalities. In
addition, women, especially those <age 40 who have not yet
begun screening mammography, need to be educated about
the importance of evaluating breast abnormalities.

These data demonstrate that individual U.S. women are
almost as likely as healthcare professionals to notice the first
signs of breast cancer. Even as women reach the re-
commended age for mammographic screening, they still fre-
quently self-detect abnormalities that lead to a breast cancer
diagnosis. Therefore, patients and physicians should not be
falsely reassured by negative mammograms and should
carefully evaluate all patient-noted breast abnormalities.
More research is needed to determine why so many breast
cancers continue to be found by methods other than screening
mammography.
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