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(7) and cervical cytology9) data. This article presents CBE data
Background and Methods:Mammography programs have from 1995 through 1998, including percentages of CBEs judged
received extensive study, but little is known about the out- to be “abnormal, suspicious for cancer”; breast cancer-detection
come of clinical breast examinations (CBEs) performed in rates; and estimates of sensitivity, specificity, and positive pre-
community settings. Consequently, we analyzed data from dictive value.
the National Breast and Cervical Cancer Early Detection
Program on CBEs provided to low-income women from
1995 through 1998 and determined the percentage of CBES gty cture of the NBCCEDP
considered to be abnormal, suspicious for cancer; the rates
of cancer detection; and the sensitivity, specificity, and posi- Cervical Cancer Mortality Prevention A¢t0)to provide routine cancer screen
tive predlctlve value of CBEs. Results: We analyzed data ing to uninsured or un()jlerinsured Iow—incomz women. In 1991, eight states”
from 752081 CBEs and found that 6.9% of all CBEs were received funds from the Centers for Disease Control and Prevention (CDC). B@
coded abnormal, suspicious for cancer, and that 5.0 cancers 1996, all 50 states, the District of Columbia, 15 Native American/Alaska Native &
were detected per 1000 examinations (95% confidence inter- tribes, and four territories were providing screening services to women meeting(;_g_
val [Cl] = 4.9-5.2). The values observed for sensitivity in_come a_md age criteria. NBCCEDP funds cover screening tests an_d most of th@
(58.8%) and specificity (93.4%) were comparable to those d|ag_nost|f: tests thqt_women may need_aft_er an abnormal screening result, |%
reported for the CBE component of clinical trials. The ob- clud_mg_ biopsy, additional mammographlc views, breast ultrasound, flne-needl%
. T aspiration of the breast, and cervical colposcopy. Treatment costs for screers
served positive predictive value was 4.3%. About 74% of all getected cancers are not covered by the national program. However, to recei@
records also reported mammography results. The cancer- NBCCEDP funds, participating programs must ensure that women with abnors:
detection rate among records reporting an abnormal CBE mal screening results receive timely and appropriate treatment.
and normal mammography was 7.4 cancers per 1000 records Low-income women who meet NBCCEDP age critgria are eligible to receive%
(95% CI = 6.3-8.4). When the CBE was normal bu the e sancer sreenng: Roune reast cancer scsening for vomen s e o
mammography was abnormal, the rate was 42.0 cancers per cervicgl cancer screening, a?nd ’many receive a CBE i?1 conjL?nction Wit% a Pa[ﬁ\ﬂ
1000 records (95% Cl = 39'9_44'1)' When both CBE and smear. Diagnostic mammographies are provided if they have had an abnorm%
mammography results were abnormal, the rate was 170.3 cBE. Women 40 years or older are eligible for annual breast cancer screening
cancers per 1000 records (95% CI = 162.7-177.9). Cancerwith both CBE and mammography. To balance issues of screening efficacy ané
detection could not be attributed entirely to CBE or mam- funding limitations, programs direct the majority of their breast-screening re-3
mography on 38% of the records in the latter subset because sources to womgr_1_50 years of age or older. Scre_ening servicgs are provided &
the tests were performed on the same daﬁonclusion: CBEs thou;ands of fauhngs across g ywde range of settings (e..g.., unlver§|ty and con%
performed in community-based screening programs can de- :‘;“ﬂ"y;ﬁiieiﬁg’ S'?!tvﬂfe"_"”ri;'i'ﬂfi’ﬁ?fe""s'§h department dinics, mobile mammoge:
tect breast cancers as effectively as CBEs performed in clini- P ' P P '
cal trials and may modestly improve early-detection cam- Data Accrual
paigns. [J Natl Cancer Inst 2000;92:971-6]

PATIENTS AND METHODS

The NBCCEDP was established in 1990 with passage of The Breast an
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All programs electronically submit standardized data semiannually to the§
CDC on all screening examinations supported by the NBCCEDP. Data submisro

Breast cancer screening in the United States relies jointly g’ﬁns are cumulative and include all NBCCEDP cancer screenings ever provide!
y that program. The analysis file used herein was derived from datasets sub-

mammOgraphy and Cl_lmcal t_)reaSt examlnatlc_)n (CBE) Data mitted in January 1999 (Fig. 1). Each electronic record contains information on
from the 1997 Behavioral Risk Factor Surveillance Sys(en a single round of cancer screening. Most records report CBE and mammography
suggest that 65% of the women 40 years of age or older hagh, but some report only one or the other. Records without CBE data were
received both mammography and a CBE in the past 2 yearsex&luded from our analyses to reduce computer processing time. All CBEs
considerable body of literature exists on mammografi»g),
but relatively little is known about CBEs conducted in commu-
nity settings.
Current data on breast and cervical cancer screening for lowAffiliation of authors:Division of Cancer Prevention and Control, National
income women in the United States can be derived from tf&énter for Chronic Diseas_e Prevention and Health Promotion, Centers for Dis-
National Breast and Cervical Cancer Early Detection Progr&ﬁ?('sjir(r:eosm:)ﬂdaeﬁ:ep;E;/::Storll’aAtggttJi‘ ?DﬁD Division of Cancer Prevention
(NBCCEDP) data files. By late 1.998’ the.NB.CCEDP hagnd Cont?ol, National Center f)c/w Chrc;nic Dis’ease Prevention and Health Pro-
funded more than 960000 screening examinations for breﬁﬁ%‘ion, Centers for Disease Control and Prevention, MS K55, 4770 Buford
cancer and more than 1 million screening examinations for Cefighway, N.E., Atlanta, GA 30341 (e-mail: JBobo@cdc.gov).
vical cancer. Previous papers have summarized mammograplsee‘Notes” following “References.”
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All NBCCEDP breast and cervical cancer screening
records submitted January, 1999."
[n = 2,028,424]

\

All records reporting results for CBEs completed
July 1, 1995 — June 30, 1998.
[n =752,140]

v

All records meeting above criteria with
complete age at CBE data.
[n=752,081]

Unique code numbers are assigned to all enrolled women at the local level and
are reported to the CDC to allow aggregation of data on a per woman basis.

Statistical Analysis

Herein, we report cancer rates per 1000 women screened and per 1000 CBEs.
Rate precision was determined with 95% confidence intervals (Cls), which were
derived by using the normal-theory method for binomial paraméi&)s Some
rates are reported separately for first and subsequent screening rounds completed
during the study interval. All statistical significance tests were two-sided.

Detection of interval cancers in our dataset is possible only among the subset
of women with more than one breast-screening record during the study interval.
Interval cancers were defined as those detected within 1 year of a normal CBE
that did not have a final diagnosis of candersitu or invasive cancer.

Sensitivity, specificity, and positive predictive value have been estimated in
many ways in the cancer-screening literature. To be consistent with the structure
of our dataset and the absence of multiple screening records for most women, we
relied entirely on data contained within each individual record. Sensitivity was

positive and false-negative resu(isd—16). True-positive and false-negative re- g

sults were determined by the final breast cancer-screening diagnosis variableS
All records also reporting mammography results. Specificity was defined as the total number of negative test results divided byg
[n = 555,983] the sum of all negative and all false-positive test reqlt$4,15).Negative and &

false-positive test results were also determined by the breast cancer diagnosis
variable. When the CBE result was normal and a final diagnosis was missing, th§
CBE was considered to be a negative test. Abnormal CBEs with a missing finals:
Fig. 1. Development of dataset from clinical breast examination (CBE) recordéagnosis code were considered false-positive results. The positive predictiv'§
submitted to the National Breast and Cervical Cancer Early Detection Prograaiue was calculated as the percent of records with an abnormal CBE diagnos§
(NBCCEDP) in January 1999. that had a final diagnosis of candersitu or invasive cancer. 8
1Data submissions are cumulative and include all NBCCEDP cancer-After deriving sensitivity, specificity, and positive predictive value estimates &
screening reports submitted to the Centers for Disease Control and Preventiorall records in the file, five additional analyses were completed. First, theseg.
from October 1992 through January 1999. measures were recalculated within a dataset restricted to the first, or only, CBI’E
reported for each woman. Next, because specificity has been shown to deper®
heavily on how a positive screening result is defii@d all negative test results 8
were divided by the sum of all negative and false-positive test results establishei

- v - biopsy examination or fine-needle aspiration. A similar approach was used tmi
provided before the start of this interval were excluded because of coding praBsimate the positive predictive value of CBEs confirmed by biopsy or fine- 2

lems with earlier versions of the CBE variable. The end of the studyinte_rval WASedle aspiration. Then, to parallel a recently reported meta-analysis of CBE
set to allow the_progra_ms at least 6 months _to report the results of d'agn°§té?15itivity and specificityf17), estimates were derived for the subset of records %
work-ups associated with abnormal CBE findings. that had at least 12 months of follow-up between the CBE date and time of>

C,BE result§ are reported as either 1) normal/bgnign fipdings—schedule Somission of the data files to the CDC. Finally, we obtained separate estimateg
routine CBE in 1 year (normal) or 2) abnormality suspicious for cancer—

- - ) ° N ) among the groups of records defined by the presence or absence of reportéd
diagnostic evaluation needed (abnormal). Detailed guidelines provided to Il‘ﬂjéast symptoms at the time of examination. 3
programs define benign findings as fibrocystic changes, diffuse lumpiness, or

nodularity. Abnormal findings include discrete palpable mass, bloody or serdESULTS

nipple discharge, nipple or areolar scaliness, or skin dimpling or retraction. Some

programs record the finding that prompted a “suspicious for cancer” diagnosis, After excluding 59 records with missing age data, the analy-2
but those data are not forwarded to the CDC. sis file contained 752081 CBE reports (Fig. 1). About 12% of€

Mammography results are reported via the Breast Imaging Reporting and Dgfg@se were performed in 1995, 32% in 1996, 38% in 1997, an

System lexicon developed by the American College of Radiolddy. Breast- 1804 in 1998. The 752081 CBEs were provided to 564 7083

screening records that report a mammography coded negative, benign, or pr—men (Table 1). Most women (73.8%) had one record in the
ably benign (benign) and a CBE result of normal are considered to be compltﬁt ’ ;

Records reporting either an abnormal CBE or an abnormal mammogram (co f‘é' 19.7% had two, and 6.5% had three or more (m%li.3 _&z’
assessment incomplete, suspicious abnormality, or highly suggestive of maigcords). The mean age at CBE was 52.5 years (standard devig-
nancy) must also report a final breast cancer-screening diagnosis variable utigg = 12.1 years). About 10% of the CBEs were provided to%
one of the following three codes: 1) breast caniresitu; 2) breast cancer, women under the age of 40 years; 9% were performed or#
invasive; or 3) breast cancer not diagnosed. Programs are instructed to congdinen 70 years or older.

with local tumor registry staff to distinguish new from recurrent breast cancers

among women with a previously detected cancer and to report only new, nénBE Results

recurrent cancers. .

To limit data collection and reporting burdens, the list of additional required. Overall, 51520 CBEs (6'9%) were coded abnormal, Suspi-
variables is restricted to items deemed to be essential for program monitorifPysS for cancer (Table 1). Abnormal CBEs were recorded for
Required data include characteristics of the woman screened: birthdate (mdHh637 women (8.6%); some received two or more abnormal
and year only), race, ethnicity (Hispanic/non-Hispanic), presence of bre#efports. The mean age of the women with abnormal CBEs was
symptoms, and history of mammography. Characteristics of the breast-screeigt@tistically significantly less than that of the women with nor-
round include CBE and mammography results and the dates and locations ofi{hig| findings (47.6 versus 52.9 years, respectivéy;001). A
screening examinations. Additional data are required when abnormal ﬁndi%tistically significant variation was also detected across racial
are recorded, including tumor size and stage for invasive cancers, but our anal d ethnic groupsF(<.001) and regions of the COUI’ItI’[v"(.OOl).

ses of these variables will be reported elsewhere. For this article, screeni .
site-location data are grouped by National Health Interview Survey codes (MI%— normal results were more common among women with than

west, Northeast, South, and Wetp). Tribal sites and territories were coded as2mMong women without breast symptoms (28.2% versus 3.9%,
“other.” To protect confidentiality, NBCCEDP data files do not contain namegespectively).

\L ‘ calculated as the number of true-positive results divided by the sum of true-

performed from July 1, 1995, through June 30, 1998, were included. CB

68.506¢
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Table 1.Results of 752081 clinical breast examinations (CBEs) provided to 564 708 women by characteristics of the woman screened

Cancer rate, No. per 1000 CBEs (95% confidence interval)

No. abnormal All rounds, All rounds, First screening Subsequent
No. CBEs CBEs (%) all data limited data* round, all data rounds, all data
Overall 752081 51520 (6.9) 5.0 (4.9-5.2) 5.1 (5.0-5.3) 5.8 (5.6-6.0) 2.7 (2.4-2.9)
Age, yt
<40 79399 11218 (14.1) 2.3(2.0-2.6) 2.4(2.1-2.8) 2.7(2.3-3.1) 0.3 (0.06-0.6)
40-49 220658 19117 (8.7) 4.3 (4.0-4.6) 4.4 (4.2-4.7) 4.9 (4.6-5.3) 2.0 (1.6-2.4)
50-59 246876 12835 (5.2) 5.5(5.2-5.8) 5.6 (5.3-5.9) 6.5 (6.2-6.9) 2.7(2.3-3.1)
60-69 140886 6118 (4.3) 6.2 (5.8-6.7) 6.3 (5.9-6.7) 7.5(6.9-8.0) 3.4(2.8-3.9)
=70 64262 2232 (3.5) 6.4 (5.8-7.0) 6.5 (5.9-7.1) 7.2 (6.5-8.0) 4.4 (3.4-5.3)
Race/ethnicity, No.F
African-American 101663 5905 (5.8) 5.6 (5.1-6.0) 5.7 (5.2-6.1) 6.2 (5.7-6.8) 3.2(2.5-3.9)
American Indian, Alaska Native 29357 1564 (5.3) 3.1(2.5-3.8) 3.2(2.5-3.8) 3.5(2.7-4.2) 2.0 (0.9-3.1)
Asian, Pacific Islander 25145 1038 (4.1) 3.9(3.2-4.7) 4.0 (3.2-4.8) 4.4 (3.5-5.3) 2.0(0.8-3.3)
Hispanic 153902 11236 (7.3) 3.8(3.5-4.1) 3.8(3.5-4.2) 4.3(3.9-4.7) 2.0 (1.6-2.5)
White 428224 30679 (7.2) 5.5(5.3-5.7) 5.7 (5.5-5.9) 6.5 (6.2-6.8) 2.8(2.5-3.1) g
Other, unknown 13790 1098 (8.0) 5.8 (4.5-7.1) 5.9 (4.6-7.2) 5.9 (4.5-7.3) 5.2 (2.3-8.2) 2
Region, No.§ g
Midwest 173755 11333 (6.5) 5.2 (4.9-5.5) 5.3 (5.0-5.6) 6.2 (5.7-6.6) 2.8(2.3-3.2) %
Northeast 165178 7798 (4.7) 5.0 (4.6-5.3) 5.0 (4.7-5.4) 5.7 (5.2-6.0) 25(2.0-3.0) =
South 231279 20227 (8.8) 5.5(5.2-5.9) 5.8 (5.5-6.1) 6.5 (6.1-6.9) 3.0(2.6-3.4) 3
West 173030 11718 (6.8) 4.3 (4.0-4.6) 4.3 (4.0-4.7) 4.9 (4.5-5.2) 22(1.7-2.7) 3
Othet] 8839 444 (5.0) 3.3(2.1-45) 3.4 (2.2-4.6) 3.4(2.0-4.8) 2.7(0.3-5.1) _;:—f
Breast symptomst 2
Yes 87815 24777 (28.2) 18.7 (17.8-19.6) 20.6 (19.6-21.6) 22.2 (21.2-23.3) 6.0 (4.9-7.1)3
No 589 048 23088 (3.9) 3.1(3.0-3.3) 3.2(3.0-3.3) 3.3(3.2-3.6) 2.3(2.0-25) 8
Unknown/missing 75218 3655 (4.9) 4.1 (3.6-4.6) 4.1 (3.7-4.6) 4.8 (4.2-5.3) 2.4(1.8-3.1) (BD
o
*Limited dataset excludes all abnormal CBE records that lacked a final breast diagnosis code. 2
TStatistically significant difference$€.001) were observed for percent of abnormal CBEs and cancer-detection rates. (-c-’,

$The P values for the percent of CBEs considered to be abnormal, the cancer rate based on all data, the rate based on limited data, and the rate tased

initial-round data were all <.001. The value for the subsequent round rate was .007. TRegalues are from two-sided tests.

Iy

3

§TheP values for the percent of CBEs considered to be abnormal, the cancer rate based on all data, the rate based on limited data, and the rate based oﬁthe f
screening round were all <.001. TheBevalues are from two-sided tests. (_:)i
[Includes data from territories and American Indian/Alaska Native tribal organizations. o
8
N
Cancers Detected results, we determined overall rates (caripesitu plus invasive) <

for three additional subsets. The detection rate among records
Breast cancers were detected in 3753 women, for a rate of eporting an abnormal CBE and a benign mammography was 7. g
cancers per 1000 women (95% & 6.4-6.9). Twenty-seven cancers per 1000 records (95% €Il 6.3-8.4). When the CBE
women had two new primary cancers detected. Among the 3A88s normal, but the mammography was abnormal, the rate was
cancers, 2852 were diagnosed as invasive cancer and 928 wi&@ cancers per 1000 records (95% €139.9-44.1). When <
diagnosed as cancar situ. The diagnostic yield was, thus, 5.0both CBE and mammaography results were abnormal, the rat&
cancers per 1000 examinations (95% €14.9-5.2). Invasive was 170.3 cancers per 1000 records (95%=CIL62.7-177.9). S
and cancein situ rates were 3.8 (95% C¥ 3.6-3.9) and 1.2 Cancer detection could not be attributed entirely to CBE or3
(95% CI = 1.1-1.3), respectively. mammography on 38% of the records in the latter subset becau@
The final breast cancer diagnosis code was missing on 17 58& tests were performed on the same day.
abnormal CBE records (2.3% of all CBEs in the dataset). Ex- Only 83 of the cancers (2% of all detected cancers) met oug
cluding these records had little effect on the observed ramsfinition of an interval cancer. In five instances, the record®
(Table 1). Higher cancer-detection rates were observed for firstporting no diagnosis of cancer preceded the record with a
round screens than for subsequent rounds. When the set of inta@hcer diagnosis by less than 90 days, suggesting a data-
CBEs was further restricted by excluding CBEs provided t@porting error rather than a missed cancer. For 78 cancers, the
women who had received an NBCCEDP breast screen befanean number of days between a normal CBE with no diagnosis
our study interval, the rate was 6.9 cancers per 1000 CBE ref-cancer and a subsequent CBE with a cancer diagnosis was 233
ords (95% Cl= 6.6-7.2). days.
Cancer rates varied statistically significantly by age, breast After grouping records with a cancer diagnosis by CBE and
symptoms, and race/ethnicity (Table 1). Cancer rates were pegaammography data, we found that 5.1% (193 records with a
tively associated with age and were higher among women e&ancer diagnosis) were reported on records where the CBE was
porting breast problems. Lower rates were observed amaagnormal, but the mammography was negative, benign, or prob-
American Indians/Alaska Natives. Rates were substantiabiply benign (Table 2). Another 11.2% (423 records with a cancer
higher among screening rounds reporting an abnormal CBE ttdiagnosis) had an abnormal CBE, but mammography data were
among those reporting a normal examination (Table 2). missing. Only 1.9% of the records with a cancer diagnosis re-
Because 555983 records (74%) also reported mammograjplayted normal results for both the CBE and mammography. On

6825
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Table 2. Number of breast cancers detected and cancer-detection rates by clinical breast examination (CBE) result, age at CBE, and
associated mammography findings

All ages <40y 40-49 y 50-59y 60-69 y =70y
CBE abnormal, suspicious for cancer
Total CBEs, No. 51520 11218 19117 12835 6118 2232
Cancers detected, No. 2224 162 679 776 451 156
Among CBEs with abnormal mammogram* 1608 96 472 582 335 123
Among CBEs with benign mammogram 193 17 59 53 46 18
Among CBEs with missing mammogram 423 49 148 141 70 15
Overall cancer ratet 43.1 (41.4-44.9) 14.4 (12.2-16.6) 35.5(32.9-38.1) 60.4 (56.3-64.6) 73.7 (67.2-80.3) 69.9 (59.3-80.5)
Invasive 35.8 (34.2-37.4) 12.1(10.0-14.4) 29.4 (27.0-31.8) 50.0 (46.2-53.8) 61.1(55.1-67.1) 58.2 (48.5-68.0)
Carcinomain situ 7.4 (6.6-8.1) 2.3(1.4-3.2) 6.1(5.0-7.2) 10.4 (8.7-12.2) 12.6 (9.8-15.4) 11.6 (7.2-16.1)
CBE negative or benign
Total CBEs, No. 700561 68 181 201541 234041 134768 62 030
Cancers detected, No. 1556 21 272 580 428 255
Among CBEs with abnormal mammogram* 1452 18 253 540 398 243
Among CBEs with a benign mammogram 74 2 16 26 22 8
Among CBEs with missing mammogram 30 1 3 14 8 4
Overall cancer ratet 2.2(2.1-2.3) 0.3(0.1-0.4) 1.4(1.2-1.5) 2.5(2.3-2.7) 3.2(2.9-3.5) 4.1 (3.6-4.6)
Invasive 1.4(1.3-1.5) 0.2 (0.1-0.3) 0.8 (0.7-0.9) 1.6 (1.4-1.7) 2.1(1.8-2.3) 2.8(2.4-3.2)
Carcinomain situ 0.8 (0.7-0.8) 0.09 (0.02-0.16) 0.5 (0.4-0.6) 0.9 (0.8-1.0) 1.1(0.9-1.3) 1.3(1.0-1.6)

*Mammogram with Breast Imaging Reporting and Data System code of assessment incomplete, suspicious abnormality, or highly suggestive gf malignanc
TRates per 1000 CBEs (95% confidence interval).
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71.6% of these 74 records, the mammography code was prabpiration were considered. After the dataset was restricted t8
ably benign (short interval follow-up suggested). On 18.9% d¢ifie initial CBE recorded for each woman, sensitivity increased%_
the records, breast symptoms were reported. All records inth-62.0%. Specificity did not change, and positive predictive 5
cated completion of at least one additional breast cancer diagiue increased slightly to 4.9%. A similar effect was observeds
nostic procedure (89.2% reported a breast biopsy or fine-needieen the dataset was restricted to records with at least 1
aspiration). Tumor staging data were provided for 80% of thmonths of follow-up (sensitivity= 59.0%; specificity =
invasive cancers. 95.3%; positive predictive value- 4.2%). As anticipated, sen-
sitivity was higher and specificity was lower among records =
reporting the presence of breast symptoms at the time of th%
Across all records in the dataset, sensitivity, specificity, aftkamination (85.2% and 72.9%, respectively). Among recordss
positive predictive value estimates were 58.8%, 93.4%, af@porting an absence of symptoms, the reverse was observed

e/1oul/uiso

Sensitivity, Specificity, and Positive Predictive Value

4.3%, respectively (Table 3). Sensitivity decreased with age, fgensitivity = 36.1% and specificity= 96.2%). g
specificity and positive predictive value increased with age. Un- ©
stratified and age-specific specificity and positive predictive’/SCUSSION g

value estimates were higher when only abnormal CBE records

. . . @
that reported completion of a biopsy examination or fine-neec“g? Reported herein are CBE results for examinations completed

thousands of medical practices across the United States. Tl
NBCCEDP has standardized reporting procedures to permit data

Table 3.Sensitivity, specificity, and positive predictive value of clinical  pooling, but the procedural aspects of conducting a CBE are not
breast examinations (CBEs) overall and by age at examination  djictated. Unlike findings from controlled trials, NBCCEDP data 3
thus provide a unique real-world perspective on contemporang
CBE practice in diverse community settings. Although our find- S

Overall <40y 40-49y 50-59y 60-69y=70y

gensi;!V!EY*AT gg-i gg-g Zﬁ-‘é géi gé-g gg-g ings cannot be generalized to all CBEs performed in the Unitedy
pecificity- . . . . . . ) P ;
Specificity-B1 957 906 944 96.7 974  ggo States because of the NBCCEDP's restriction of services tee
Positive predictive 4.3 1.4 3.6 6.1 7.4 7.0 Iow—|_ncome women, sev_ergl of the results have |.m_pI|cat|ons for
value-Ag§ public health efforts to limit breast cancer morbidity and mor-
Positive predictive 20.9 7.1 16.7 29.2 38.1 39.4 tality.
value-B) About one (6.9%) of every 15 CBEs was coded abnormal,
*Sensitivity = TPI(TP + FN) x 100. TP = true-positive resultsEN —  SUSPICIOUS for cancer. Tq our knowledge, s!m|lqr statistics have
false-negative results. not been reported p_rewous_ly. An approximation of the f(e—
tSpecificity-A = TN/(TN + FP) x 100. TN = negative test resulEP =  quency of abnormal findings in a research setting can be derived
false-positive result. from the Canadian National Breast Screening Study. In a sample

}Specificity-B = defined above, except that tifeP value includes only of 19965 women aged 50-59 years who received a CBE from
abnormal CBEs referred for biopsy examination or fine-needle aspiration withl@80 through 1985 from trained nurse examiners and physicians

final screening code of “breast cancer not diagnosed.” .
§Positive predictive value-A= true-positive results (cancer situ or invasive who followed a standardized protocol, there were 69 true

cancer diagnosed)/abnormal CBEs x 100. positive CBEs and 2289 false-positive CBEs, suggesting that
|Positive predictive value-B= true-positive results/abnormal CBEs with fol- about 11.8% of the CBEs were initially judged to be suspicious
low-up via biopsy examination or fine-needle aspiration x 100. for cancer(18).
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Our cancer-detection rate is similar to that reported by other Age at time of CBE emerged as an important factor in many
screening programs that relied on both mammography and CBialyses. Age was negatively associated with the likelihood of
(19-22). One of every 200 records reporting CBE data aldwaving an abnormal CBE but was positively associated with the
reported a diagnosis of cancer. When first and subsequent Clikglihood of having a cancer detected. We searched the limited
records were considered separately, the cancer-detection rasgilable literature on CBE results and were unable to find ap-
were 5.8 cancers per 1000 first CBE records and 2.7 cancers p@priate comparison data. The positive relationship between
1000 subsequent CBE records. These values are consistent @@ and breast cancer incidence is well docume(gajl
a report on NBCCEDP-sponsored mammographies performedOur finding of a high rate of abnormal CBEs for women
from July 1991 through June 1993), a period entirely preced- younger than 40 years may be an artifact. The NBCCEDP does
ing the interval considered in our study. In that dataset, tRét actively encourage routine CBEs for women younger than
cancer-detection rates were 5.1 cancers per 1000 mammogréfhyears, and it restricts payment for mammographies to those
(95% Cl = 4.8-5.4) for initial mammographies and 2.0 cancefieeded for diagnostic purposes. Consequently, women with
per 1000 mammograms (95% G+ 1.6-2.4) for subsequentbreaSt symptoms may be over_—represented in thl_s group. Also,
mammographies. Cancers detected only by CBEs were not §8Me providers may be more likely to code quest|0nabl_e CBEs
cluded in the rates reported for that interval. among younger women as abnormal to help them obtain a fr_ee

Several groups recommend annual CBEs as part of routfi@mmogram. Such biases could inflate the observed proportlogJ
cancer screening, including the American College of Radiolodjth @bnormal CBE results, beyond what would have been obz
(23), the National Cancer Instituté24), the American Cancer erved in a more representative sample of low-income women ig
Society(25), and the Public Health Service authorshigalthy that age range. However, only 10% of the CBEs were provided;

People 2000 (1)Foreshadowing these recommendations andgl{:t’i?irggrg;na;zat age range, and most of our analyses werg.:
response to public sentiment, the U.S. Congress in 1990 man-: L - o .
dated in the Breast and Cervical Cancer Mortality Preventi%grs?)?ir?enﬂlgmgg g;nrircge?\(/jir?gs thgséfgrlx;I'gggga[‘rthgr?g'f:%
A_((;t (E)bL101_354) _that agencies recewving NBCCEDP funds prgortance of this finding is difficult to assess because of Iikelyg?
vide “both a physical examination of the breasts and the screén- . : : ! i _ Q
ina procedure known as mammoaranhy” to eliaible enrolle confounding by screening site location. To illustrate, in Western%
9p . mograpny” 9 SRates (Washington, Oregon, California, Nevada, New Mexico3.
(10). A recent review of the clinical trial literaturél7) con- Arizona, Idaho, Utah, Colorado, Montana, Wyoming, Alaska, 3

older than the age of 40 years who are at risk for breast can %rd Hawalii), 6.8% of all CBEs were considered to be abnormal.é
9 y Southern states (Delaware, Maryland, the District of Colum-$

Two influential groups have not recommended routine CB ia, West Virginia, Virginia, Kentucky, Tennessee, North Caro-=

breast cancer screening. These include the U.S. Preventive e ; . : i 2
. . . .~ Tina, South Carolina, Georgia, Florida, Alabama, Mississippi,
vices Task For_ceé26) and the Natlpnal Committee for QualltyLouisiana Oklahoma Texag']s and Arkansas), the correspor?ginz
Assurance, which developed version 3.0 of the Health Plan E Jue Wae 8.8%. Beceuse Western programé provided 53.9%
ployer Data and Information S¢27). Although neither group all. CBEs for Asian/Pacific Islanders and 16.0% of all CBEs for X

discourages annual CBEs, some U'S'. data suggest a declin Hite women, whereas Southern programs provided 7.6% of th&
the use of CBE concurrent with Increasing use of mammograp BESs for Asian/Pacific Islanders and 31.1% of the CBEs for>
(28,29). In some European countries, routine breast cancer: women, the higher abnormal rate among white womensg

Scriggglg;(iﬂ/esofigzag%genrsmraem(;?toe %r?njaowuciii)teset were & uld be due to racial differences or it could reflect regionalg
70 P :Ef erences in CBE methods and coding of CBE findings. ©

detected by mammography and might have been missed BCCEDP variations in breast cancer detection rates by racg
d ethnicity are being reported elsewhere. §

w

/1oul/w

CBE had not been performed. An additional 11.2% may have\

been found only through a CBE because mammography rGSlf}]t‘cf\lBCCEDP cancer surveillance and program-monitoring data;

were not reported. As others have noféd), the importance of : . . : s . -
cancers detected only through a CBE is uncertain. Without pg%ected in conjunction with the provision of screening servicesy,

suasive evidence that breast cancer mortality is reduced b ve enhanced our understanding of the public health value
: : riafity Y EBEs. NBCCEDP data have also identified areas where addig
detection of cancers during CBEs, our findings suggest, but S

|8nal research and education are needed. These include findi

not establish, the public health benefit of this procedure. . o : S
Sensitivity and specificity of CBEs reported to theways to improve the sensitivity of CBEs and ensuring that all3

X : . women with an abnormal CBE result considered suspicious for~
NBCCEDP were consistent with values published from c)th&remcer obtain necessary diagnostic and treatment services. The

screening programs. In our dataset, overall sensitivity w . . . Y
58.8% and specificity was 93.4%. A review of the literature b@c will continue to work closely with participating programs

g advance these objectives.

Eddy (31) concluded that CBE sensitivity was about 50% and )
specificity was about 98%. A 1999 meta-analysis by Barton REFERENCES
al. (17)reported pooled CBE sensitivity and specificity statistic§1) us Department of Health and Human Services. Public Health Service.
of 54% and 94%, respectively. Healthy people 2000: national health promotion and disease prevention

As a previous report on NBCCEDP data not&J, enrolled objectives. Washington (DC): US Govt Print Off; 1990.
women cannot be linked with Cancer-registry data to imprové?) Blackman DK, Bennett EM, Miller DS. Trends n self—reported use of
estimates o senity and specifcy. However, using negatve 7471005 1988 1987 ard Fapicagoy ens (091007
test results rather than true-negative test results is unlikely to 1999:481-22 ystem:
bias results because the proportion who have the disease in E@?Fletcher SW, Black W, Harris R, Rimer BK, Shapiro S. Report of the

population is very low. Almost all negative test results are also  |nterational Workshop on Screening for Breast Cancer. J Natl Cancer Inst
true-negative resulté’,14). 1993;85:1644-56.

Journal of the National Cancer Institute, Vol. 92, No. 12, June 21, 2000 ARTICLES 975



(4) Coleman EA, Feuer EJ. Breast cancer screening consortium. Breast cafe®8) Miller AB, Baines CJ, To T, Wall C. Canadian National Breast Screening
screening among women from 65 to 74 years of age in 1987-88 and 1991. Study: 2. Breast cancer detection and death rates among women aged 50 to
Ann Intern Med 1992;117:961-6. 59 years. CMAJ 1992;147:1477-88.

(5) Frankel SD, Sickles EA, Curpen BN, Sollitto RA, Ominsky SH, Galvin(20) Miller AB, Baines CJ, To T, Wall C. Canadian National Breast Screening
HB. Initial versus subsequent screening mammography: comparison of Study: 2. Breast cancer detection and death rates among women aged 50 to
findings and their prognostic significance. Am J Roentgenol 1995;164: 59 years [published correction appears in CMAJ 1993;148:827]. CMAJ
1107-9. 1992;147:1477-88.

(6) Kerlikowske K, Grady D, Barclay J, Sickles EA, Eaton A, Ernster V(21) 16-year mortality from breast cancer in the UK Trial of Early Detection of
Positive predictive value of screening mammography by age and family Breast Cancer. Lancet 1999;353:1909-14.
history of breast cancer. JAMA 1993;270:2444-50. (22) Lau Y, Lau PY, Chan CM, Yip A. The potential impact of breast cancer

(7) May DS, Lee NC, Nadel MR, Henson RM, Miller DS. The National Breast  screening in Hong Kong. AtdN Z J Surg1998;68:707-11.
and Cervical Cancer Early Detection Program: report on the first 4 years(@83) Feig SA, D'Orsi CJ, Hendrik RE, Jackson VP, Kopans DB, Monsees B, et
mammography provided to medically underserved women. Am J Roent- al. American College of Radiology guidelines for breast cancer screening.

genol 1998;170:97-104. AJR Am J Roentgenol 1998;171:29-33.
(8) Sickles EA. Periodic mammographic follow-up of probably benign lesion§24) Eastman P. NCI adopts new mammography screening guidelines for
results in 3,184 consecutive cases. Radiology 1991;179:463-8. women. J Natl Cancer Inst 1997;89:538—40.

(9) Lawson HW, Lee NC, Thames SF, Henson RM, Miller DS. Cervical canc¢25) Leitch AM, Dodd GD, Costanza M, Linver MN, Pressman P, McGinnis L,
screening among low-income women: results of a national screening pro- et al. American Cancer Society guidelines for the early detection of breast
gram, 1991-1995. Obstet Gynecol 1998;92:745-52. cancer: update 1997. CA Cancer J Clin 1997;47:150-3.

(10) Henson RM, Wyatt SW, Lee NC. The National Breast and Cervical Cancg6) U.S. Preventive Services Task Force. Guide to clinical preventive servicess

jamoq

Early Detection Program: a comprehensive public health response to two 2nd ed. Baltimore (MD): Williams & Wilkins; 1996. 8
major health issues for women. J Public Health Manag Pract 1996;2:36—477) National Committee for Quality Assurance. Health Plan Employer Data‘l
(11) American College of Radiology. Breast Imaging Reporting and Data Sys- and Information Set version 3.0/1998: narrative—What's in it and why it < =
tem. 2nd ed. 1995. Reston (VA): American College of Radiology; 1995. p. matters. Vol 1. p. 1-3. Washington (DC): National Committee for Quality g
16-7. Assurance; 1997. p. 41-2. >
(12) Benson V, Marano MA. Current estimates from the National Health Inte(28) Burns RB, Freund KM, Ash AS, Shwartz M, Antab L, Hall R. As mam- §
view Survey, 1992. Hyattsville (MD): National Center for Health Statistics. =~ mography use increases, are some providers omitting clinical breast e ;\4
Series 10, No. 189; 1994. amination? Arch Intern Med 1996;156:741-4. 2
(13) Rosner B. Fundamentals of biostatistics. 2nd ed. Boston (MA): Duxbu(29) Freund KM, Burns RB, Antab L. Improving residents’ performances of &
Press; 1986. clinical breast examination. J Cancer Educ 1998;13:20-5. g

(14) Miller AB. Fundamental issues in screening for cancer. In: Schottenfeld [80) Tabar L, Faberberg G, Day NE, Holmberg L. What is the optimum interval o
Fraumeni JF Jr, editors. Cancer epidemiology and prevention. 2nd ed. New between mammographic screening examinations? An analysis based on th!?
York (NY): Oxford University Press; 1996. p. 1433-52. latest results of the Swedish two-county breast cancer screening trial. Br 3

(15) Rosenberg RD, Lando JF, Hunt WC, Darling RR, Williamson MR, Linver Cancer 1987;55:547-51.
MN, et al. The New Mexico Mammography Project. Screening mammog@31) Eddy DM. Screening for breast cancer. Ann Intern Med 1989;111:389- 99 3.
raphy performance in Albuquerque, New Mexico, 1991 to 1993. Canc€2) Shapiro S. Periodic breast cancer screening in seven foreign countneg
1996;78:1731-9. Cancer 1992;69(7 Suppl):1919-24.

(16) van Dam PA, Van Goethem ML, Kersschot E, Vervliet J, Van den VeyvéB3) Henderson BE, Pike MC, Bernstein L, Ross RK. Breast cancer. In: Schot-5
IB, De Schepper A, et al. Palpable solid breast masses: retrospective single- tenfeld D, Fraumeni JF Jr, editors. Cancer epidemiology and prevention>
and multimodality evaluation of 201 lesions. Radiology 1988;166:435-9.  2nd ed. New York (NY): Oxford University Press; 1996. p. 1022-39.

(17) Barton MB, Harris R, Fletcher SW. Does this patient have breast cancgr
The screening clinical breast examination: should it be done? How? JA OTES
1999;282:1270-80. We thank our recently retired colleague, Dr. Daniel May, for his advice and

(18) Baines CJ, Miller AB, Bassett AA. Physical examination. Its role as ancouragement during the writing of this manuscript.
single screening modality in the Canadian National Breast Screening StudyManuscript received November 18, 1999; revised March 30, 2000; accepte
Cancer 1989;63:1816—22. April 6, 2000.

/UJ

6/9101

$202 YoJel\ 0z uo 1senb Ad8/.5062/1L6/21126

976 ARTICLES Journal of the National Cancer Institute, Vol. 92, No. 12, June 21, 2000



