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The Breast Cancer Detection Demonstra-
tion Project (BCDDP) was implemented
to disseminate the techniques of early de-
tection of breast cancer to both the public
and the medical profession. The project.

CA-A CANCER JOURNAL FOR CLINICIANS

.




or. M.D., National Cancer
rional Institutes of Health.
arvland; Philip C. Prorok,
mal Cancer Institute, Na-
ites of Health, Bethesda,
wise A. Brinton, Ph.D., Na-
Institute, National Institutes
‘hesda, Marviand. jan How-
National Cancer Institute,
utes of Health, Silver Spring,
njamin F. Byrd, Jr., M.D .,
wversity School of Medicine,
‘nnessee; Herbert Seidman,
icer Society, New York, New
e Garfinkel, American Can-
Vew York, New York; and
Hutter. M.D., Saint Bar-
il Center, Livingston, New
‘fficio participants include:
ald, M.D., National Cancer
¢sda, Marvland; Richard D.
D., National Cancer Insti-
a. Maryland; Victoria C.
onal Cancer Institute, Be-
‘and; George T. Foradori,
Vlanagement Center, Phila-
nsylvania; and Robert G.
D.. National Cancer Insti-
.. Marvland.

ancer Detection Demonstra-
BCDDP) was implemented

: the techniques of early de-

ast cancer to both the public
cal profession. The project,

ANCER JOURNAL FOR CLINICIANS . -

which was jointly funded by the American
Cancer Socicty (ACS) and the National
Cancer Institute (NCD. became opera-
tional in 1973. By 1975, there were 29
BCDDP centers at 27 widely distributed
locations throughout the United States. and
more than 280.000 women had enrolled
in the program.

Most centers recruited approximately
10.000 women over a two-year period with
a mandate to screen each woman for five
years and to follow them for an additional
five-year period. Participants were screened
for breast cancer on an annual basis using
a combination of medical history. physical
examination, mammography, and ther-
mography” to detect breast cancer in its
earliest stages. Breast self-examination
(BSE) was also taught at the screenings.
and participants were encouraged to prac-
tice BSE on a monthly basis.

Since the BCDDP was not originally
designed as a research or investigational
project. no provision was made for the sys-
tematic collection of data from the centers.
It became apparent, however, that data
collected on the BCDDP population might
provide valuable information about breast
disease, and a few months after the pro-
gram began, a Data Management Center
(DMC) was added. A uniform set of data
collection forms was developed. and the
DMC attempted to acquire and add to the
files all extant data from the operational
centers.

Screening was completed in March
1981 and. a Data Management Advisory
Group (DMAG) was appointed by the NCI
to begin a descriptive analysis of the
BCDDP data base. The files will continue
to be edited and updated through June
1983, but it is expected that the basic dis-
tribution of the data as it is summarized
below will not change significantly.

The BCDDP Population
Recruitment

At the beginning of the program, there was
some question about the feasibility of re-
cruiting 280,000 women to participate in
a large-scale screening program for breast
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cancer and motivating them to return for
five annual screenings. ACS volunteers
compiled lists of women to be contacted.
spoke on radio and television. made pre-
sentations at meetings. and carried out a
variety of other activities aimed at inform-
ing the public about the BCDDP and en-
couraging women to participate.

According to a 10 percent sample of
the BCDDP participants, the most effec-
tive methods of recruitment were infor-
mation about the program from informed
friends and announcements in newspapers
and on television (Table 1). These ACS
efforts were highly successful, and more
than 280.000 women joined the program.
As of September 1981, the DMC had at
least one screening document on file for
283,222 women.™

Age At Entry

Although most centers accepted any woman
who wanted to be screened for breast can-
cer, 99.4 percent of the participants were
between the ages of 35 and 74 when they
entered the program. The median age of
all BCDDP participants was 49.5 years.
Age at entry of the BCDDP population
at each annual screening is shown in Table
2. At the first annual screening, the pop-
ulation is almost evenly divided between
women under 50 and those at or over 50
years of age. At subsequent screenings,
there is a slight decrease in the percent of

“Thermography was discontinued as a routine
procedure in 1977 on the recommendation of
a special Working Group that was asked to re-
view the BCDDP. Journal of the National Can-
cer Institute 62:708, 1979.

*Each BCDDP participant was assigned a
unique accession number, and all forms per-
taining to that participant were coded with this
number. When a woman transferred between
centers, she was assigned a new accession num-
ber. Therefore, some women have Final Screen-
ing Recommendations filed under more than
one accession number. At the time of this anal-
ysis, the DMC had 1,074,019 Final Screening
Recommendation Forms from annual exams
and 276,593 Initial Patient History Records on
file.
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Source of
information

Number of Percent of
Responses* Respondents®*

Friend
Newspaper
Television
Physician

Contact by
American Cancer Society Worker

Meeting
Radio
Church
Poster

Other

11,682
7,713
3.108

2,459

1,545
1,428
924

372

women listed more than one response.

*These figures are based on a 10 percent sample of Initial Patient History Records,
where participants may have listed more than one response.

* *Percents are based on the percentage of respondents (N = 26,756) who listed that
response as a source of information. It totais more than 100.0 percent, since some

women under 50 at entry and a slight in-
crease in women at or over 50. By the fifth
annual exam, women under 50 constitute
45.6 percent of the population. and women
at or over 50 years of age, 49.5 percent.”

Analysis of the attendance patterns
also reveals a slight age trend (Table 3).
A higher percentage of women under 50
dropped out of the program after attending
only one or two annual exams. while a
higher percentage of women over 50 at-
tended all five annual screenings. It is also
remarkable that regardless of age. more

196

than half the women who entered the pro-
gram attended all five screenings.

Race

The majority of the BCDDP participants
were white (88.3 percent). Only a small
percentage of the population was black

“These percentages do not add up to 100.0 per-
cent. because data on age at entry is not avail-
able for 4.4 percent to 5.0 percent of the pop-
ulation over the five annual screenings.
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Age at Entry

<50 263 235 50.2 134,129 100.0
> 50 22.2 222 556 134,012 100.0
Race

White, Non-Hispanic 239 231 53.0 240,351 100.0
White, Hispanic 278 240 48.2 7,702 100.0
Black 32.6 244 43.1 14,864 100.0
Oriental 17.6 18.5 639 8,188 100.0
Education

< 12 Years 26.5 23.0 504 157,255 100.0
> 12 Years 225 227 54.8 117,728 100.0
Household Income

(1973-1975)

< $15,000 259 23.4 50.7 132,348 100.0
> $15,000 222 225 55.2 129,462 100.0
Marital Status

at Entry

Married 234 228 53.8 219,205 100.0
Not Married 285 239 476 54,885 100.0

*Data available on attendance patterns differ slightly from data available on annual

screenings. Data-not-available categories are omitted.
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TABLES
DEMOGRAPHIC DISTRIBUTION OF THE BCDDP POPULATION*

S ey e
Household Income (1973-1975) Numbe
. Breast ¢
< $5,000 23,322 84 by a Ph
$5,000-$10,000 43,845 159
$10,000-$15,000 65,360 23.6
$15,000-$30,000 98,791 35.7
Numbe:
$30,000-$100,000 29,967 10.8 Mamme
> $100,000 860 03
Uncertain/No Response 14,448 52
Total 276,593 100.0 Breast ©
at Entr-
Education
1-8 Years School 15,535 5.6 Numbe
Breast ¢
9-12 Years School 142,755 516
1-3 Years College 64,087 23.2
4 Years Coliege 30,616 1.1 -~ Previou
5+ Years College 21,998 8.0 of Brea:
Uncertain/No Response 1,602 0.6
Previou
Totai 276,593 100.0 of Canc
Marital Status i Numbe:
. History
Married 219,624 794 {Inciuc
Single 11,617 42 ¢ Mothe:
Daugh-
Divorced 15,990 58
Separated 3,618 13 B Breast
Self-E
Widowed 23,778 8.6 e
No Response 1,966 0.7
Total 276,593 100.0
*These
**Thes
*These figures are based.on Initial Patient History Records. ***inc
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84
159
23.6
35.7
10.8

03

5.2

100.0

5.6
516
23.2

8.0
06

100.0

794
4.2
5.8
13
8.6
0.7

100.0
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TABLE 6

RELEVANT MEDICAL HISTORY OF

THE BCDDP POPULATION PRIOR TO SCREENING*

Number of None 3.2
Breast Examinations One 3.5
by a Physician Two 3.9
Three or More 85.8

Uncertain/No Response 3.6

Number of None 80.5
Mammograms One 12.4

Two 31

Three or More 3.5

Uncertain/No Response 0.6

Breast Mass No 914
at Entry Yes 5.6
Uncertain/No Response 3.0

Number of None 82.0
Breast Surgeries One 129
Two or More 4.7

Uncertain/No Response 04

- Previous History None 98.7
of Breast Cancer** Once 1.1
Twice or More 0.2
Uncertain/No Response 0.01

Previous History None 91.7
of Cancer*** Once or More 6.5
Uncertain/No Response 1.7

Number of Relatives with None 74.2
History of Breast Cancer One 176
(Inciudes Grandmothers, Two 3.8
Mothers, Sisters, Half Sisters, Three or More 24

Daughters, or Aunts) Uncertain/No Response 21
Breast No 18.3
Self-Examination Yes, Few Times 446
Yes, Regularly 359

Uncertain/No Response 1.3

*These figures are based on a 10 percent sample of Initiat Patient History Records.

**These figures are based on the number of breast surgeries where & cancer was found.

***Includes breast cancer.

VOL 32. NO. 4 JULY/AUGUST 1982

s




(5.3 percent) or Oriental (3.0 percent).”
Race was specitied as “other” for 1.0 per-
cent. while for 0.7 percent. race was re-
corded as uncertain. and 1.7 percent did
not answer the question. A more detailed
breakdown of participation by race is in-
cluded in Tuble 4. The numbers of women
i many ol these groups are very small
compared with the size of the non-Hispanie
white population.

The data on attendance patterns by
race (Table 3) show that a higher percent-

age of black women dropped out of the
program after only one or two annual
sereenings (32,6 percent) than women of
any other racial group. Oriental women
had the largest percentage of attendance
at all five annual exams (63,9 percent).
The attendance patterns of non-Hispanic
white and Hispanic white women were
similar. although a slightly higher per-
centage of Hispanic whites dropped out
atter only one or two exams. and a greater
percentage of non-Hispanic whites at-
tended all five annual screenings.

Income

Data on the houschold income ot BCDDP
participants were cotlected from 1973 to
1975, when the median houschold income
in the United States was approximately
S11.000." The BCDDF population was
almost evenly distributed between women
with household incomes less than S15.000
per vear (47.9 percent) and women with
houschold incomes $15.000 or more (46.8
percent). and more than one third of the
women (35.7 percent) came from house-
holds that earned $15.000 to S30.000 per
vear (Table §).

When attendance patterns are looked
at by household income (Table 3). a
greater percentage of women whose in-

comes were less than $15.000 dropped out
atter only one or two ~creenings, while a
greater percentage of women with house-
hold incomes above ST35.000 attended all
five annual exams.

Education

Data available on the education of partic-
ipants arc presented in Table 5. More than
40 percent ot the women attended college.
and all but 5.6 percent attended high
school. As might be expected. there is a
slight trend toward increased attendance
among women with more education,

Marital Status

The great majority of the BCDDP popu-
lation were married at the time of eniry
into the program. Divorced. separated. and
widowed women totaled 15.7 percent of
the population. while 4.2 percent said they
were single (Table 3).

Data available for the population based
on attendance patterns showed a slight
trend toward increased attendance by mar-
ried women (Table 3).

Medical History Prior to Screening

Although the program was designed to
screen asymptomatic women. the protocol
detailed no strict selection criteria for par-
ticipation. Women who were concerned
about breast cancer. or who were at high
risk for breast cancer. were encouraged to
participate.

An indication of the degree of self-se-
lection of BCDDP participants can be ob-
tained from the Initial Patient History Rec-
ords. which contain questions about the

Information on race s taken tfrom the Initial
Patient History Records. und percentages are
based on the number of women completing the
tirst annual screening.

" This figure is based on the 1974 U.S. median
household income trom: Monev income in 1977
of households in the United States. in Current
Population Reports. series P-60. No 117. US
Dept of Commerce. Bureau ot the Census.
1978.
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medical history of participants prior to
joining the program. A 10 percent sample
(26,923) of these records was analyzed,
and a brief summary is given in Table 6.

In 93.2 percent of the sample, BCDDP
participants indicated that they had re-
ceived one or more breast examinations by
a physician. Of the women sampled, 80.5
percent reported that they had never re-
ceived a mammogram, and only 6.6 per-
cent had received a mammogram more
than once. The BCDDP appeared to be an
appropriate population in which to intro-
duce and demonstrate annual screening
with mammography.

In terms of pre-existing breast disease,
5.6 percent of the women sampled reported
an awareness of a breast lump at entry, and
17.6 percent indicated previous breast sur-
gery. Of the sample, 6.5 percent reported
having some form of cancer prior to entry,
and 1.1 percent of the sample gave a his-
tory of previous breast cancer. Family his-
tory of breast cancer was reported in 17.6
percent of the sample. Family history was
defined in the Initial Patient History Rec-
ord as breast cancer occurring in *‘grand-

‘From: A Survey Concerning: Cigarette Smok-
ing, Health Checkups, and Cancer Detection
Tests conducted for the American Cancer So-
ciety in January 1977 by the Gallup Organi-
zation Inc, Princeton, NJ.

~Since initial BCDDP screening recommen-
dation forms did not specify breast side, this
analysis selected the “worst case” for disease
detected in both breasts following the same ex-
amination (i.e., breast cancer was selected over
benign disease). If a woman had cancer detected
in both breasts following the same annual exam,
only the more invasive carcinoma was selected.
Synchronous bilateral breast cancer occurred
within the same year in 149 women, or 3.4
percent of all cases. If a cancer was found in
the same woman at two different annual screen-
ing examinations, the finding was recorded as
two separate cancers. Successive bilateral breast
cancer occurred following different annual
screenings in 58 women or 1.4 percent of all
women with unilateral disease.

*Early recall was defined as a scheduled fol-
low-up mammogram and/or physical exami-
nation within six months of an annual screening
exam at which an abnormal modality finding
was noted.
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mothers, mothers, sisters. half sisters,
daughters, or aunts;” however, the Record
did not always indicate the specific rela-
tionship.

The teaching of BSE was an important
part of the BCDDP. The Initial Patient
History Record also documented whether
women had practiced BSE prior to partic-
ipation in the program. The results indi-
cated that 80.5 percent of the women sam-
pled had practiced BSE prior to entry; 35.9
percent of the sample practiced BSE on a

Longer duration prevalent
cancers seemed to he mainly
detected in a screened population
after age 43.

regular basis. This figure is consistent with
the findings of a Gallup poll published in
1977, in which 35 percent of American
women reported performing BSE on a
monthly basis.

Cancer Detection in the BCDDP

A final total of 4,443 breast cancers was
recorded by the DMC as of September
1981. Of these, 3,557 cancers were de-
tected by the BCDDP centers following
1,074,019 annual screening observations,
and 886 cancers were detected outside the
project.

Cancers have been classified as “proj-
ect-detected” if they were detected as a
result of compliance with a surgical rec-
ommendation made during an annual
screening or early recall exam (3,293 can-
cers), or if a cancer was detected when a
woman who had been asked to come in for
an early recall exam*** due to an abnormal
modality finding chose to see a surgeon be-
fore the scheduled exam (264 cancers).

Cancers detected outside the project
have been classified into two groups: those
detected within one year after an annual
screening at which no surgical recommen-
dation was made (744 interval cancers);
and those detected during the program
more than a year after a woman's last an-
nual exam (142 postscreening cancers).
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All BCDDP cancers have been cate-
gorized into four types of lesions: nonin-
filtrating: infiltrating. less than one cm:
infiltrating. equal to or greater than one
cm: and size unspecified. To simplify the
presentation of data. lesions that were re-
ported as noninfiltrating or infiltrating less
than one cm will be referred to as “"mini-
mal™ cancers.

Within the BCDDP. recommendation
for surgery did not always specify a par-
ticular surgical procedure. The recommen-
dation may have been for a surgical con-

The lower proportion of positive
nodes in the BCDDP is due in
part to earlier detection of breast
cancer as a result of periodic
screening with mammography
and physical examination.

sultation. for an aspiration. or for a biopsy.
Thus the surgical recommendation rates
derived from this program are nonspecific
and tend to be higher than the rates for a
given surgical procedure.

The nonspecific surgical recommen-
dation rate for all women regardless of race
or age in the first year of screening is al-
most twice that for years two through five
(Table 7). This is probably due to the pres-
ence of breast disease of long duration or
prevalent breast disease in the population
prior to the first year of screening.

It is interesting that the surgical rec-
ommendation rate for women 50 years of
age and older at entry during year one of
the program (60.1 surgeries recommended
per 1.000 annual screenings) is higher than
that for women younger than 50 at entry
{52.7 surgeries recommended per 1.000
annual screenings). It is possible that this
difference reflects the higher prevalence
of cancer in the older age group.

After the first annual screening. the
surgical recommendation rates for women
50 years of age and older at entry remain

- lower than those for women under 50 years
of age at entry. This is most likely due to
the increased prevalence of fibrocystic dis-
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case in the younger age group. and the
consequent increase in the number of rec-
ommendations for aspiration. The surgical
recommendation rates are not directly
comparable to the biopsy rates and/or can-
cer detection rates. since they include rec-
ommendations for biopsy. aspiration, or
surgical consultation and do not include
recommendations for early recall.

Figure | and Table 8 compare the bi-
opsy rates,” cancer detection rates, mini-
mal cancer detection rates. and the interval
cancer rates for years one through five of
the program. The cancer detection rates for
year one are much higher than for years
two through five and reflect the difference
between prevalent and incident cancer
rates. The cancer detection rates are rela-
tively stable in years two. three. and four.
and drop off slightly in year five. Both the
cancer detection rates and minimal cancer
detection rates closely parallel the biopsy
rates in years one. two. and three. but the
biopsy rates decrease disproportionately in
years four and five,

The decline in the minimal cancer de-
tection rates appears slightly greater than
the decline in the overall cancer detection
rates. This decline in the minimal rates is
due to a substantial decrease in the rates
for the under 50 age group (see age-spe-
cific rates in Table 12). This is the age
group that had restricted access to mam-
mography during the last 22 years of
screening.

The interval cancer rates in Figure |
and Table 8 are depicted at midyear, since
these cancers occurred between annual
screenings. A fifth-year rate was not de-
termined for interval cancers. since there
was no mandate to continue collecting data
on interval cancers after the fifth year of
the screening program. An initial sample

of 20,000 "normal™ BCDDP screenees

“Includes biopsies that were performed follow-
ing a surgical recommendation made at an an-
nual or early recall screening. and those that
were performed when a woman saw a surgeon
prior to a scheduled early recall screening to
follow up an abnormal modality finding.

~“Normal” participants refers to women who
did not have a recommendation for a biopsy.
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TABLE 7
SURGICAL RECOMMENDATION RATES
FOR WOMEN < 50 AND > 50*

37 #6

Age st Entry <50,

Saa e 3

1 6,944
2 3,898
3 3,118
4 2875
5 2,661

52.7 7,807 60.1
349 3,419 29.8
327 2,513 249
34.2 2,184 241
340 1,859 219

**Rates are per 1,000 annual screenings.

*These rates are not directly comparable to the cancer detection rates and biopsy
rates, since they include recommendations for biopsy, aspiration, or surgical
consultation, and they do not inciude recommendations for early recall examination.

matched to biopsied participants that were
surveyed after the completion of the pro-
gram turned up no unknown cases of in-
terval or postscreening cancers that oc-
curred during the screening program prior
to year five. Thus, despite the absence of
an intensive follow-up of participants who
missed an annual screening during the pro-
gram, data collected for the “"Long-term
Follow-up of BCDDP Participants™ indi-
cate that the BCDDP centers were in-
formed about the vast majority of the can-
cers detected outside the project, and that
these data are included in the BCDDP data
base. It is notable that the interval cancers
occurred at approximately the same rate
throughout the program. This is a finding
that deserves further analysis.
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Age- and Race-Specific Cancer
Detection Rates

Tables 9 through 13 and Figure 2 are re-
stricted to data for women aged 35 to 74
at entry. Table 9 shows the age-specific
cancer detection rates of this cohort for
years one through five and for all years
combined. There is a marked increase in
the prevalent, or first-year, cancers de-
tected by the BCDDP with increasing age,
ranging from 1.0 cancers detected per
1,000 annual screenings in women aged
35 to 39, to a rate of 12.9 cancers detected
per 1,000 annual screenings in women
aged 70 to 74. There is a less dramatic rate
increase with age among the incident can-
cers in years two through five, and within
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TABLE 8 :
COMPARISON OF CRUDE CANCER DETECTION RATES,
BIOPSY PERFORMANCE RATES, MINIMAL CANCER DETECTION
RATES, AND INTERVAL CANCER RATES FOR YEARS ONE TO FIVE

Biopsy
Performance
Rates 358.1 187.6

Cancer
Detection
Rates 558 265

Minimal
Cancer
Detection
Rates** 18.4 8.5

Interval
Cancer
Rates*** 8.0

1734 1459 1178
25.2 254 236
86 8.0 7.0
7.7 8.0 7.5

*Rates are per 10,000 annual screenings.

than one cm in diameter.

annual screening.

* *Minimal cancers are defined as noninfiltrating cancers, or infiltrating cancaers, less

*** includes those cancers detected outside the Project within one year after an

each age group the rates remain remark-
ably constant over this time period.

Although there is an increase in first-
year cancer detection rates with increasing
age, there is very little difference between
the prevalent and incident cancer detection
rates among women in the 35-to-44 age
group at entry. This implies that longer du-
ration prevalent cancers are mainly detected
in a screened population after age 45.
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Table 10 presents age-adjusted cancer
detection rates by race for women aged 35
to 74. Since the majority of the BCDDP
participants were non-Hispanic whites,
and the number of cancers detected in
women of other ethnic categories was rel-
atively small, information about cancer
detection in these groups may be difficult
to interpret. Although the numbers are rel-
atively small, the cancer detection rates in

CA-A CANCER JOURNAL FOR CLINICIANS
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Fig. 1. Comparison of crude cancer detection rates, biopsy performance rates. minimai cancer
detection rates, and interval cancer rates for years one to five,
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TABLE 11
AGE-SPECIFIC NONMALIGNANT
TO MALIGNANT BIOPSY RATIOS*®

35-39

40-44

45-49

50-~54

55-59

60-64

65-69

70-74

9.5

6.5

5.2

38

34

3.2

27

Total 54

finding.

*Includes biopsies performed for which a surgical recommendation was made at an
annual or earty recall screening, and those performed when a woman saw a surgeon
prior to a scheduled early recall screening to follow up an abnormal modality

Orientals. a characteristically low-risk
population. are similar to the rates for non-
Hispanic whites. This may reflect a unique
group of Oriental screenees self-selected
into the screening program.

Biopsies Performed

Age is an important factor in examining
biopsy rates, since younger women have
a higher incidence of benign breast dis-
ease. while older women have an increas-
ingly higher incidence of breast cancer.
This trend is clearly demonstrated in Fig-
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ure 2. The nonmalignant biopsy rates are
higher in younger women. tending to level
with increasing age. These higher biopsy
rates in younger women. especially those
in the 40-to-49 age groups. probably re-
flect the high incidence of fibrocystic dis-
case in women of this age.

Since cancer detection rates increase
with age. there is greater disparity in the
nonmalignant to malignant biopsy ratio in
younger women than in older women (Ta-
ble 11). In the 35-t0-39 age group. the ratio
of nonmalignant to malignant biopsy re-
sults is 16.4 to 1. The ratio falls to 2.7 to
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1 in the 70-to-74 age group. retlecting the
increasing incidence of cancer in older
women.

Detection of Minimal Cancers

Minimal cancers. which have been defined
as noninfiltrating and infiltrating (less than
one cm). constitute 32.4 percent of all can-
cers detected in the BCDDP. Table 12
shows the age-specific minimal cancer de-
tection rates for years one through five and
for all years combined. There is a definite
increase in the rate of minimal cancers
detected with increasing age for prevalent,
or year-one cancers. similar to that of the

Of the 4,443 cancers recorded in
the BCDDP population., more
than 80 percent were detected by
the 29 centers.

overall cancer detection rates shown in
Table 9. The minimal cancer detection
rates over the next four years also increase
with age. More striking is the decrease in
the minimal cancer detection rates in
younger women during years four and five.
This may be a result of the change in mam-
mography guidelines, instituted in the
BCDDP in 1977. that excluded many
women who had not yet reached 50 years
of age from routine screening with mam-
mography.

Interval Cancers

The interval cancer data include only those
cancers diagnosed outside the project within
one year after screening. As can be seen
in Table 8. the crude interval cancer rates
remain relatively stable over the four-year
period analyzed. from midpoint in the first
year of screening through midpoint in the
fourth year of screening (8.0. 7.7. 8.0. and
7.5 interval cancers detected per 10.000
annual screenings).

The age-specific interval cancer rates
shown in Table 13 also tend to be relatively
stable over the four years. In contrast to
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the cancer detection rates (Table 9), the
interval cancer rates do not increase mark-
edly with age. Although there is an initial
increase from ages 35 to 45, the rates
among postmenopausal age groups remain
remarkably flat.

How Cancer Was
Detected in the BCDDP

The Screening Modalities

At the outset of the program, the combined
modalities of medical history. physical ex-
amination, mammography, and thermog-
raphy were used to screen participants.
Two policy changes in the BCDDP oc-
curred in 1977 that affected the data from
the third to the fifth annual screening.
Thermography was dropped as a screening
modality, and restrictions were placed on
the utilization of mammography for women
younger than 50 years of age at the time
of examination. While all women 50 years
and older were still candidates for routine
screening with mammography, only women
under 50 years of age who were at high
risk of breast cancer were eligible.*

The absence of these two screening
modalities made the program less attrac-
tive to women under 50 years of age, since
now only BSE training and physical ex-
amination were routinely available to them.
Concern about radiation exposure further
decreased the number of eligible women
electing mammography for screening.
Since. after the guidelines changed. most
mammography in women under 50 years
of age was performed on the basis of an
abnormal physical exam. the dependence
between modalities increased. and oppor-
tunity for diagnosis by mammography
alone was reduced.

‘High-risk women, less than 50 years of age at
the time of examination, were defined as fol-
lows: 1) Women aged 35 to 39 were considered
to be at high risk if they had a personal history
of breast cancer or an abnormal physical exam;
2) Women aged 40 to 49 were considered to be
at high risk if they had an abnormal physical
finding, had a personal history of breast cancer,
or had a mother or sister who had a history of
breast cancer.
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The distribution of suspicious modal-
ity findings for the BCDDP is presented
in Table 14 and is compared with the re-
sults of the Health Insurance Plan (HIP)
of Greater New York Screening Program,
a clinical trial conducted in the 1960s. The
purpose of the HIP study was to determine
whether periodic screening played a sig-
nificant role in reducing mortality from
breast cancer. As demonstration projects.
the 29 BCDDP centers were not designed
to address research issues on the effec-
tiveness of screening to reduce mortality.
However, the program did stimulate con-
siderable interest about the contribution of
mammography in the detection of early-
stage breast cancer.

A high proportion of -
cancers detected within the
BCDDP are localized, and

according to tumor registry data,
these patients should have an
excellent prognosis.

The HIP study maintained strict in-
dependence of observations between mam-
mography and physical examination.” In
the BCDDP, the degree of independence
of observations at both the examination
and reporting stages varied between the 29
centers. Independence of modalities was
decreased when a mammogram was per-
formed solely on the basis of an abnormal
physical finding in women under 50, or
when a screenee was recalled to a center
for follow-up of an abnormal finding on
the physical exam or mammogram. As a
result of this dependence between modal-
ities in the BCDDP, the percentage of can-
cers detected by mammography alone. or
physical exam alone, tends to be reduced.
while the percentage detected by both mo-
dalities is inflated. Despite this fact. mam-
mography alone was responsible for the
biopsy recommendation in 41.6 percent
(1.481 of 3,557) of the cancers detected
in the BCDDP, compared with 33.3 per-
cent in the HIP study.

214

The HIP study demonstrated signiti-
cantly reduced mortality from breast can-
cer in screcned women aged 50 to
59."where mammography alonc was re-
sponsible for the biopsy recommendation
in 41.5 percent of the cancers detected.
Among this age group in the BCDDP. 421
percent of the cancers were detected by
mammography alone (Table 14). In the
HIP study. mammography was positive
(whether or not physical examination was
positive) in 60.0 percent of all cancers de-
tected in the 50-to0-59 age group. In con-
trast. mammography was positive in 91.8
percent of the BCDDP cancers detected in
the same age group. Physical exam alone
was responsible for the biopsy recommen-
dation in 40.0 percent of the HIP cancers
and in only 6.7 percent of the BCDDP
cancers for women in the 50-t0-59 age
group.

Among the 40-to-49 age group. the
HIP study detected low numbers of can-
cers, and mammography alone was re-
sponsible for the biopsy recommendation
in only 19.4 percent (6 of 31). In the
BCDDP, larger numbers of cancers were
detected in this age group. and mammog-
raphy alone was responsible for 35.4 per-
cent (270 of 762) of cancers detected.
Mammography was positive (whether or
not physical examination was positive) in
only 38.8 percent of the cancers detected
in women aged 40 to 49 in the HIP study:
the same was true for 85.4 percent of the
cancers detected among this age group in
the BCDDP. Physical exam alone ac-
counted for the biopsy recommendation in
61.3 percent of the HIP cancers and in 13.1
percent of the BCDDP cancers in women
aged 40 to 49.

It is apparent from these data that
mammography played a significantly greater
role in the diagnosis of breast cancer in the
BCDDP than in the HIP study among both

*Shapiro S, Strax P, Venet L: Periodic breast
cancer screening, in Presymptomatic Detection
and Early Diagnosis. London, Pitman Medical
Publishing Co Limited, 1968, pp 203-236.

*Shapiro S: Evidence on screening for breast
cancer from a randomized trial. Cancer 39
(suppl):2772-2782, 1977.
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Ages 40-49 Ages 50-59

Ages 40-49
at Surgery at Surgery

at Surgery

{ Number| Percent

Number | Percent | Number| Percent

Mammography 270 354 540 42 1 6 194 27 415
Only

Mammography 381 50.0 638 49.7 6 194 12 18.5
& Physical

E xamination

Physical 100 13.1 86 6.7 19 61.3 26 400
Examination

Only

Unknown 11 14 19 15 0 00 0 0.0
Total 7627 1000 | 128317 1000 31 1000 65  100.0

*Includes modalities that have findings with one or more features interpreted as sus-
picious of malignant or benign breast disease.

**BCDDP cancers shown in this table include only those cancers detected following a
surgical recommendation made at an annual or early recall screening.

***From: Shapiro S: Evidence on screening for breast cancer from a randomized trial.
Cancer 39 (suppl): 2772-2782, 1977.

tincludes 30 breast cancer cases in which a mammogram was not performed for any
reason, such as exam refused, exam not recommended for a woman under 50 years of
age, or exam technically not satisfactory. Exclusion of these cases changes the distribu-
tion of-suspicious modalities to: Mammography Only, 36.9 percent; Mammography and
Physical .Exam, 52.0 percent; Physical Exam Oniy, 9.6 percent; and Unknown, 1.5 per-
cent.

ttinciudes 17 - breast cancer cases in which a mammogram was not performed for any
reason, such as exam refused or exam technically not sati “actory. Exclusion of these
cases changes the distribution of suspicious modalities to: Mammography Only, 42.7
percent; Mammography and Physical Exam, 50.4 percent; Physical Exam Only, 5.5 per-
cent; and Unknown, 1.5 percent.

CA-A CANCER JOURNAL FOR CLINICIANS

B
g ;
§.
-5
2
<
@
N
w3
<
=]
w
(Y]
- e
>
oM
Q
w
*
-
<
4o
-
]
L4
x
w
Q
e
<
Q
-
2]
<
wt
&©
o

VOL 32.NO 4 JULY AUC



‘BUlUB8 I8 {|€381 AjJES PR)NPAYIS ® 03 J0lid

. UOBBINS B MBS UBLWOM B UBYM 10 ‘BuiueBids |{BDa) Ali€8 IO |BNUUR UB 18 UOIIRPUSLIWIODSS (8318ins @ BUIMD)10} PE1DEIBP SIBDURD SEPNIOU|, 4 o

‘MOIABL BPIIS B 1NC A1iED 30U PIp 1siBojoyied 30efoid ¥ yorym

10} JO/pue 3zIs UOISE| D13128ds ayl @AtB 10U PIP 1iodey ABOJOYIRY [€11dSOH 8YL UIUM 10} SI8IURD SSPNIOU| PRI41I0ds 10U 828 J8DUED 18881, .

‘aseastp 15eaiq ubiuaq 10 tueuBijew JO SNOIDIASNS SE PB18,dIB1UI $81N1ES) BI0W JO BUO YUIM SBUIPUIY 8ARY 1B $813||EPOW S8pNiduy,

2
o
-
<
<o
o
1]
4
Q
=
'Y}

w
Q
2
g
o
=
7]
4
I
ey
M
W

™

452

NOIS31 A8 A31411VYH1S SHIONVYD LSVIHg
SL 31avy

000t LSS'E 0’00t £€S 000t 74: 31 ooolL L€ ooot T8L 1oy
v S8 9¢C 14 T 134 L'z ot Qe 174 umowjun
Ao

uoeunuexy

L'8 80t LeL €L 98 191 v'8 Lg R X fea1sAug
uoneulwexy

1ea1sAyd 12

£ty £89'1 €Ly [4:14 §'GS 8€0'L vt sel o'Ee 86Z AydesBowuseyy
Awo

9LY 18p't v'9¢ v61 ree €9 92s 561 065 Loy AydesSowumpy

£l v 0 o o] o
Mw _m 3 ® S °1 8
Bl o ¢ ofs

2

£
2, |5 3 2 S| g
if 2 2
14§ 1

features interpreted as sus-

a . f._
>  ® £53220%
R
‘S - -
3 b 58wt
0 @ “>pa”T
= N Dowidc
2 13 EPED3
el S [ - o
3 T 88 Ec
s < CoHEx
o Q L c
1 = 9558
¥ @ DnhMU
o . »E0 .o
- 13 0% v c
£c <] cEDGS
8¢ = wlm o
o ®3 G5 E
& & R

>om~ L
cConND
scqa
% Iy
2y 2w
f o P
@502
|-
£@
oth
T o8k
R ]
Qi & x
- - ow
> —
22Eg
St
gL8%w
2822

17

2

VOL. 32. NO 4 JULY AUGUST 1982

NCER JOURNAL FOR CLINICIANS



Isa0ag jo

o

wa g

}

,d!cucco wa 1> sasue) I00URY
-1 tupegpuvo

LR - pErCa i

AHIOHNS LV SNLVLS TVYAON QNV 321S NOISIT A Q3HIILVHLS SHIONVD LSYIHE TVAHILNI

L1 3749Vl

"INQ POLIIED 10U SBA UDIIDBSSIP |RPOU BIBYM SOSED $OPN|IU|, 4 4
‘uoneuwe xa 2160)01s1y AQ PawILUOD UBBq SARY SAPOU BANEBEU PUT PANNISOY, ,
‘Buipuly All|RPOW |eWIOUge ue dn MO10) 01 Bulueelds |jedes AlJEe PI|Npeyst © 01 Jojid
u0abins g mes uewom € usym 10 ‘BuludBIDS |1BJB. A[IEO 1O [ENUUE Ue 18 3PEW UONEPUBWILLIODES (B3161NS & BUIMO||0) PSIJBIBP $I18OURD SBpNdu|,
0001 LGS'E 000l €€9 000l g’ 0001 1Le 0001 8L 1230},
a|qejieny
1’9 2134 9'6e (4157 00 0 00 0 £€e 9z 10N eieQq
»n o« PBULLIEX D
29l 9.5 | A4S 99 S'L 134} S'cl 0S 80 6LE SapoN oN
1'8S 990°C 2'9¢ €61l e9 £81°1 'L 89Z o'vs 1444 » »3011EGON
L'61 669 8’6l v8 62 LYS vt £G6 .61 Si » » 3A1USOY
uIBY squiny 1UsIey smquiny suedleqd soquinyg weisg . Jsquiny uedingd »quny
LSiauep porjioeds wa | T sseotiey ws 1> o)  seoued
sedig jo JON 8218 1weig ] seosg
quIny No ) 10U 1380)4 Bunenuy Suntenpyuy

T

AHIDUNS LV SALVLS TYAON ANV 3Z1S NOISIT A8 Q3IJILVHLS SHIINVYD 1Sv3IHg

91 378vi

VOL 32 NO 4 JULY AUGUS™

CA-A CANCER JOURNAL FOR CLINICIANS

218



"IN0 petiied 10U SEA UOII39SSID {BDOU DIBYM $838D $8PN|JU|, , o

‘uoneuiwexs 28010151y Ag Pew U0 usaq aney sepou aanebeu pue sAnIsOy, ,

‘@Al YBNOIYS SUO SIveA
‘ssji0081ed 800 j|e 0O} BulLaIds (RNUUR UB J81JR JBBA BUO UIYLIM 138(01d Oyl BPISINO PEII8IBP $180URD eSOLY] sepnjout,

000t 1444 0°00t octL g'oct 1344 0’00t 88 0’0ot S8 1elot
alqeyeny
6L 69 gty SS 00 0 00 0o L'y v 10N eleQg

«« « PAUILIEX T

8vlt ott At €e £6 134 gzl L v 13 : S3pON ON
L'es S6€ 8'tZ 3> 65 192 6'G9 85 6'ZS 14 « «3nnEBAN
a4 081 Z91 Lz S'le 6¢t 9ic 6! i i » BAILISOd

wesssq | Jequny ueaseg soquiny Juscsey oquny | ussseg ..aEaz weaseg squnp

»SJ00UR) poyideds w3 | < use) ws > -3200 . seoue)
iseeug jo 10N s21§ e
Jaquiny 30 Jsaue) Jseeig Sunegjiyug

AH3IPHNS LV SNLVLS TYAON ANV 3Z1S NOISIT A8 A3141LVH1IS SHIONVD 1SVIHE TVAHILNI
: {1 349vL

‘1IN0 PBIJied 10U SEM UONII0SS|P |€POU BI8UM SaSED SOPNOU| 4 o e
‘uoneuIweExe 2B0J0ISIY AQ PBUIIUOD UBEQ BARY SEPOU BAlIEBEU PUB OARISOd, .

‘Butput} Alllepow (ewiouqe ue da Mmoyoj o1 Sulueeids 118381 A11E8 PBINPAYOS 8 O) sond
uoabins € mes UBWOM B UByMm 10 ‘Gutuaalds ||B234 AJuES 10 |BENUUE UE 1@ 9pell uoiRPpUAWWIOIS) |8218inS @ BUIMO}|0) PBIIAISP $18IUED SBPN|JU|,

0001 LSS'E 000l €€S o'oot (94 9% 0001 LLE 0’0ot 8L et

219

VOL 32. NO 4 JULY AUGUST 1982

ANCER JOURNAL FOR CLINICIANS



Poipioedy
JoN s215

Ty 2
udUL) J9e01
Bunenjyuy

e

sisdue)) 1eteig
Bupesgjuy -

- A AydesSowusepy :Aljjepoyy snowdsng -

.@3214003

8L 378Vl

1v3 SH3IONVD 1SV3IHA 3193130

L

+»AYIDHNS LV SNLYLS TVAON ANV '3ZIS NOISIT ALITVAOW AS

0001 4518 0o0t L€9 0001 G61 0’00t 5214 €10}
Vi 19 (XY 0 00 0 8 £l a|qejieny
10N eleQq
vzt ¥ €L av 8¢l 274 £°Le (44} » »paUILIEXT
SapPON ON
-8 44 (8 £69 LEY S'6L gS1 9’89 oLz aaneBapn
gt (24 see :1 4% L Si [ ) 9 3ANISOY
ueeg newnN 232-.. squinyg - n3seg !&E:z U8y Jsoquingyg
perjidedy wo N wag > 180U
JoN on1g siue) 1seeig sieouRD) 1seerg . isenug
due)) Jeverg Suneajyu) Sunenyuy SupenyuuoN
P OTRME i roeeraer e

VOL 32.NO 4 JULY AL

CA-A CANCER JOURNAL FOR CLINICIANS

220



1IN0 PalIgs 10U $BM UO{I3BSSIP |BPOU B23YM sesed sapn|du), ,

‘aseastp 1seaiq ubiuaq 10 1ueuBijews JO SNOIDJASNS SB PRIaIAIBIU] SBINILS} 2I0W
10 8uo yum sbuipuly aney 1eyl sanljepow sapnyoup "Buipuyly Aljepow |[ewiouge ue dn MO||0} 01 Bujuessos j|edes Apiea pejnpeyds & 01 Jojid
u0abins e MEesS UBLLOM B UBYM 10 '6UIUBaLDS |1€D8) A|JEB 10 |BNUUE UE J& 3PBW UOI1EPUBWILIODSS {ea16ins v Buimojjo) palselIap siesued sBpPNnjoul,

oo0tl Zse 000t 8c0'1L 0001 Sel 0’001 174 et
%> G8 00 0 00 0 Ly zL aige|ieay
10N e1eQg
611 o€ 99 69 6Ll 9l 9vy Sl » « POUILIEX T
SapoN ON
Sve (8 769 519 €9 98 v'8y SZl1 annebaN
861 0S L've vS€ v €g £z 9 annisog
lueaieg nquiny ueasey nquny Measeg nquin f :
poij1deds wa g 2 wo 1>
ION 021 UL ey S182URD) JSP0syY
Suneaiyu) Bugenpup -

0001t 61 0’00t 1€9 o'o0l G61 0'00L (8:14 ey
vie 19 00 0 00 0 8 £l a|gejery
10N e1eqy
vzi 1 £4 €L 14 gcl SC £Le Ll « » P3UNLIEX]
sapoN ON

221

VOL 32. NO 4 JULY AUGUST 1982

ANCER JOURNAL FOR CLINICIANS



&Wi.r».? = En&%

000t €L 0001 19t 0’0ol 1€ 0001 £y 1e1o0g
L0 LE 00 ] 00 0 €C i s|qejteny
10N el1eQq
oLt 8 66 91 6L 9 1'8S *14 » « P3UILIEXT]
SaPON ON
L've 8t 2’69 S01 L9 (¥4 [AVAS a9l aaneban
L'el ot 8T ov 6C1 t £z l aANIsoy
yuanieg equiny juedsey soquinn JUdIey sequiny ” «c.o.&..s Joquiny
pej1oeds wo < wo > s3UR)
10| 821§ si192ue)) Jsessg seuUR?) 1seRg jmarg
132uR) 1EBIG Suttenjijuy u:.«!:::_ BunenjiuiuoN

vOL

CA-A CANCER JOURNAL FOR CLINICIANS

222



‘IN0 pallied 10U seM UOILIasSID {epou BIBYM 53581 SBpPN|IdU|,

"3seasip 15e3.q ubBlueq 10 1ueuBljEUW JO SNOIDIASNS S8 PRl18.dIaI U] S8IMEB) 810W
10 3UC UIIM SBUIPUY BABY 1EYL $3111IEPOLW $apN|du| “BuIpUl) AlljlepOow [euliouqe Ue dn MO|10) O1 BuluBeldS ||BDB Allee PaNPeyds e o1 soyid
U0BBINS @ MES LELOM B U3YM JO ‘ButLBaIIS |1EDB) A[JES JO |ENUUE Ue 1@ PP LOIIEPUBWIWOD3) [B3164NS B BUIMO}(0) PBIDIB1aP $18DURD SBPNIDUY,

0’00t vl 0001 14 0’001 ot 000! (174 feroy
0'0S L 00 0 00 0 00 0 alqejieay
10N eleQq
9'8Z 14 ¥ vz ol ooc € 0'S¢ L »« P3UIWIEX]
SapoN ON
1L t ¥'€9 9z 009 9 0'GS Lt anneban
vl z zzL S ool l oot z 8A1lIsOd
JuIed oquny jussseyg quinN weasey QNN uedieg ssquiny r
Petjidedg wo < wo > “sieoungy
100y s21g si03ur) 15001y si83ue)) Jmnag 1809
Supeayuy Bunesjyuiuon

Suneagyug

223

VOL 32. NO 4 JULY AUGUST 1982



age groups. This is most likely due to tech-
nological changes in the quality of mam-
mography between the HIP study of the
1960s and the BCDDP of the 1970s.
Analysis of suspicious modality find-
ings by breast cancer lesion size (Table 15)
highlights the importance of mammogra-
phy in detecting noninfiltrating and infil-
trating cancers (<l c¢m). Mammography
alone was responsible for recommending
a biopsy in 59.0 percent (461 of 782) of
the noninfiltrating cancers. and it was re-
sponsible for the biopsy recommendation

In the 40-to-49 age group. the
HIP study detected low numbers
of cancers. and mammography
alone was responsible for
the biopsy recommendation in
only 19.4 percent: in the BCDDP,
larger numbers of cancers
were detected, and
mammography alone was
responsible for 35.4 percent.

in 52.6 percent (195 of 371) of the infil-
trating cancers (<1 cm). Due to the greater
role of physical exam in diagnosing larger
cancers. mammography alone was positive
in 33.7 percent of the infiltrating cancers
(=1 cm).

Breast cancers detected by the BCDDP
are stratified by lesion size and nodal status
at surgery in Table 16. As expected. non-
infiltrating breast cancers either did not
have findings warranting nodal dissection,
or had nodes that were negative on histo-
logic examination. Only 4.3 percent of
infiltrating cancers (<1 ¢m). and 29.2 per-
cent of infiltrating cancers (=1 ¢m) had
positive nodes.

Overall. less than 20 percent of all
cancers detected within the BCDDP had
positive nodes at surgery. This is consid-
erably less than reports from outside
screening programs where 53 percent of
all breast cancer cases have positive nodes."

Table 17 presents the distribution by
lesion size and nodal status at surgery for

224

the interval cancers diagnosed outside the
BCDDP. A comparison between this table
and Table 16 shows that a higher propor-
tion of interval cancers have positive nodes
(24.2 percent). but that this is also sub-
stantially lower than might be expected
from tumor registry data or other reports
outside screening programs. It is interest-
ing that the greatest difference in nodal
status is among infiltrating cancers (<[
cm). where 21.6 percent of smaller inva-
sive interval cancers had positive nodes.
compared with 14.3 percent of all such
cancers detected by the projects. Since in-
terval cancers were diagnosed outside the
program within one vear of screening. it
is suggestive that they are more aggressive
tumors. rapidly metastasizing to nodes. A
lower percentage of the interval cancers
were noninfiltrating, but the distribution
of infiltrating cancers by lesion size is sim-
ilar to cancers detected within the projects.

The lower proportion of positive nodes
in the BCDDP is due in part to earlier
detection of breast cancer as a result of
periodic screening with mammography
and physical examination. The nodal status
of cancers detected according to suspicious
modality findings and lesion size is shown
in Table 18. The lowest percentage of pos-
itive nodes for all lesion sizes is found in

cancers detected by mammography alone..

Interestingly. both the physical examina-
tion only and mammography only cate-
gories have a lower percentage of positive
nodes than the cancers detected when
mammogram and physical exam are both
positive. a finding that deserves further
analysis.

Summary

It is apparent that the BCDDP data base
is unique because of the amount of infor-
mation available about screening large
numbers of women and about the nature
of breast disease detected under screening
conditions. Large numbers of women were

‘Axtell LM, Asire AJ. Myers MH (eds): Cancer
Patient Survival: Report Number 5. DHEW
Publication No (NIH) 77-992. Bethesda. Md,
National Cancer Institute, 1976.
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successtully recruited into the screening
program through the ACS volunteer net-
work. and these women cnthusiastically
returned to the program for periodic
screcning and education over the five-vear
period. A majority of the participants came
to all five annual screenings (51.7 per-
cent). This high compliance to screening
signified the importance with which women
viewed the program.

Of the 4.443 cancers recorded in the
BCDDP population. more than 80 percent
were detected by the 29 centers. Approx-
imately one third (32.4 percent) of the
3.557 cancers detected by the centers were
smaller cancers. either noninfiltrating or
infiltrating cancers (<1 ¢cm). More than 80
percent of all cancers detected showed no
evidence of nodal involvement. Although
there is no preselected comparison group.
it is clear that a high proportion of cancers
detected within the BCDDP are localized.
and according to tumor registry data, these
patients should have an excellent prog-
nosis.”

*Axtell LM, Asire Al, Myers MH (eds): Cancer
Patient Survival: Report Number 5. DHEW
Publication No (NIH) 77-992. Bethesda, Md,
National Cancer Institute, 1976.
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Physical examination and mammog-
raphy both contributed cases not detected
by the other. but the contribution of mam-
mography was substantially greater. The
relative contribution of mammography
alone (in the absence of positive physical
tindings) was 41.6 percent compared with
8.7 percent for physical examinations (in
the absence of positive mammogram find-
ings). This relative contribution of mam-
mography was impressively high in the
detection of smaller cancers—359 percent
for noninfiltrating cancers and 52.6 per-
cent for infiltrating cancers (<1 ¢m).

The relative contribution of mammog-
raphy was also impressively higher than
had been shown in previous reports (the
HIP study) for breast cancer detection in
younger women. When mammography
was removed as a routine screening mo-
dality for women under 50 years of age.
the minimal cancer detection rates.in this
age group decreased.

The information in this article repre-
sents only a part of the BCDDP data base.
It is hoped that researchers from a multi-
plicity of disciplines will be able to use the
data base to provide new insights into the
detection of breast cancer and the natural
history of this disease. (G
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