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mammography, participants were randomly assigned to a
In randomized controlled trials, screening mammography screened or nonscreened (control) group to ensure that thg
has been shown to reduce mortality from breast cancer screened and nonscreened groups were as alike as possible, %0
about 25% to 30% among women aged 50 to 69 years after that any differences in outcome that were noted at the end of ths
only five to six years from the initiation of screening. Among trial could be ascribed to screening. In comparison, screenin
women aged 40 to 49 years, trials have reported no reduction mammography programs and case series, which have no Cona-
in breast cancer mortality after seven to nine years from the parison group, are considered uncontrolled intervention studie8
initiation of screening; after 10 to 14 years there is a 16% and hence unsuitable for determining whether mammograph%:
reduction in breast cancer mortality. Given that the inci- decreases breast cancer mortality.
dence of breast cancer for women aged 40 to 49 years is The debate concerning screening mammography among
lower and the potential benefit from mammography screen- women aged 40 to 49 years has been perpetuated by reports fragn
ing smaller and delayed, the absolute number of deaths pre- screening programs and case series claiming improved surviva
vented by screening women aged 40 to 49 years is much les@mong younger women after initial breast cancer detection b)g
than in screening women aged 50 to 69 years. Because thenammography)0-13. Survival statistics favor screening since 3
absolute benefit of screening women aged 40 to 49 years iXtra time is added to the interval between breast cancer deteé
small and there is concern that the harms are substantial, the tion and date of death by the fact that the diagnosis was madg
focus should be to help these women make informed deci-€arly. However, this lead-time in diagnosis may not affect dateg
sions about screening mammography by educating them of of death. For example, a 43-year-old woman may have breagt
their true risk of breast cancer and the potential benefits and ¢ancer detected by mammography and a 45-year-old woman by

risks of screening. [Monogr Natl Cancer Inst 1997;22:79-86] finding a breast lump. If both women die of breast cancer at theX
age of 55, the former will have survived 12 years after the breasig

cancer detection and the latter 10 years. Although the 43-year3
old woman lived an additional two years with breast cancer,3
Most experts agree that women aged 50 to 69 years shohlfling her breast cancer detected by screening mammograpty
undergo screening mammography, since randomized controligd not alter her life expectancy compared with the 45-year-old3
trials have shown screening mammography to reduce breast Ggoman since both lived to be age 55. Thus, if survival statistiCSA
cer mortality (,2) and to be relatively cost-effective,@ for rather than breast cancer mortality, are used as an endpoint to
women in this age group. Whether or not recommendatioggaluate the benefits of mammography screening, it will appeag
should be extended to include screening starting at age 40 yesf screening is beneficial since the results will be unadjuste(f
remains controversials¢9). This controversy stems from dif- for time to diagnosis (i.e. lead-time bias).
ferences in interpretation of evidence and type of evidence usedetection rates of early-stage cancer are also an madequa;e
to evaluate whether screening mammography is efficacious. measure of whether screening mammography decreases bre@st
cancer mortality, since most cancers detected by mammograph&
Rationale for Using Evidence from Randomized are primarily slow growing. If detection rates of early cancers s

Controlled Trials to Evaluate the Efficacy of are used as a surrogate endpoint for breast cancer mortality, it
Screening Mammography will appear as if screening is beneficial, since the results will be

In evaluating the controversy concerning routine screening
mammography for women aged 40 to 49 years, it is important to
remember that the goal of screening is to reduce the likelihoodAffiliations of author:Department of Epidemiology and Biostatistics, Univer-
of death from breast cancer in a person who has the dlseégér?wfegtag‘o\r/rgtaer:nasnAFf;Z:glsl(J:a|v2rr]g| Ggf”‘(*:r:l'”g‘rtnel;”as'xeg;z':gsisc“on De-
Randomized controlled trials are the most unbiased meansp orrespondence tdarla KerllkowsketyM D., San Francisco Veterans Affairs
assessing whether a screening test reduces the likelihoody@fical center, General Internal Medicine Section, 111A1, 4150 Clement
death in a person who has the disease, and, for this reason, #e¥t, San Francisco CA 94121.
are considered the gold standard when evaluating the efficacy ctee“Note” following “References.”
screening tests. In the randomized controlled trials of screeni@gxford University Press
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unadjusted for rate of disease progression (length bias). Brdast
cancer is a heterogeneous disease, with some tumors grovying gothenburg
relatively quickly, others so slowly that they may never cauge

. . Stockholm - L
breast symptoms, and yet others occurring somewhere in pe-
s : HIP —
tween. Within a year, fast-growing breast cancers may grgw )
from undetectably small to large enough to cause symptoms|so ~ ¢anadian T
that even annual screening may not detect the cancer—that if, itOstergotland —_—
would be too small to detect by mammography on the first tg§st Koppargerg -
and would already have become apparent before the next sched- Malmo -
uled test. I_n addition, fast-growing tumqrs missed py screenipg Edinburgh
are more likely to shorten a woman'’s’ life substantially. Slow- Overall 1
growing breast cancers are more likely to be detected by screen- r —
ing mammography because they exist longer in an asymptométic 0.1 i 5
RELATIVE RISK

state. These slow-growing ones may have little or no impact pn

life expectancy. In addition, some small tumors detected Oy — —

mammography metastasize early resulting in advanced Stgg/el. Reduction in breast cancer mortality in women aged 40 to 49 years afte
. L . . . . Seven to nine years of follow-up from the initiation of screening mammography

disease at initial diagnosi44). In this case, early detection mayamong randomized controlled trials (adapted from referetie (

not be beneficial, even though the breast tumor was detected

when it was relatively small.

If we knew the natural history of the various types of breast

cancer, as well as their frequency and the length of time edchSeParate meta-analysis, using a random-effects statisticaf

existed in various growth states according to decade of age) | thod, combined results from the same eight randomized coriy

might be possible to correct for length and lead-time biases tﬁzﬁled trials and showed similar results with a nonsignificant &

T
: : ; breast cancer mortality reduction of —-5% (95% CI: —-23% to &
are inherent in results from screening programs and case seq_%%%) 18). Adj ST - E
. . : . Adjustment for cluster randomization in the Edin- ¢
However, since this is not the case, only randomized controllgur h trial and the Swedish Two-County trial did not affect the 2
trials can provide an accurate picture of whether screening mam—g : et T
mography and the treatment that follows decrease breast ca r(e:gu!ts 48). Importantly, de§p|te the d|\{erse study populatlo_ns«:
) 'Y interventions of the various screening mammography trialss:
mortality. the combined meta-analytic results of the eight randomized cons
. trolled trials were found to be homogeneous, indicating little S
Results from_Meta—AnalyseS of Randomized variability of results between the individual triald,17,1§.
Controlled Trials Taken together, the results from the three meta-analyses of the
o o __randomized controlled trials are consistent and indicate whetheg
Meta-analysis is a quantitative approach for systematicalyomen aged 40 to 49 years underwent routine screening man
combining results of previous research to arrive at CO”C|Hiography or not, the risk of death from breast cancer was th@
sions about a body of researctb(1§. Meta-analyses provide agame for the first seven to nine years after initiating screening@
more stable estimate of the effect of an intervention and putone meta-analysis of data from randomized controlled trialsé’
any one trial result into perspective by examining all similaias taken into account the various lengths of follow-up time aftels
trials. the initiation of screeningl). Combining trials with similar
There have been several meta-analyses published that c@Rgths of follow-up time is important, since trials with longer o
bine data from randomized controlled trials in order to quantifillow-up will have more breast cancer events and will be dis-§
the overall impact of screening mammography on breast canpgsportionately weighted in meta-analyses, thus skewing results
mortality (1,17-19. One of the earliest meta-analysis by Elin favor of these trials. When published data for women aged 40>
wood et al., used the fixed-effects Mantel-Haenszel statisticab 49 years reported from trials with at least 10 to 12 years of>
method to pool published data from six randomized controllédllow-up were examined, four of five studies had a relative risk§
trials of screening mammography and found no reduction éstimate to the left of one, indicating a reduction in breast cancer,
breast cancer mortality in women aged 40 to 49 years sevaortality; however, all of the confidence intervals overlappedﬁ
years after the initiation of screeningj7). A more recent meta- one (Fig. 2). When the five studies were combined using meta-
analysis combined data from eight randomized controllethalytic techniques2(), overall there was a trend toward a
screening mammography trials and found similar resul)s (reduction in breast cancer mortality with an overall non-
Four of the eight trials reported a nonsignificant increase gignificant reduction of approximately —17% (95% CI; —35% to
breast cancer mortality, whereas four reported a nonsignificar%) (1). Pooled data from the five Swedish trials (Fig. 3A), as
decrease, indicating a lack of statistically significant benefit ovell as results from the Health Insurance Plan (HIP) trial, also
harm from screening mammography (Fig. 1). When data fropuggest an emerging benefit from screening mammography in
the eight studies were combined using statistical methods geunger women that does not occur for at least 9 to 10 years
scribed by Greenland2() based on the assumption of fixedfrom the initiation of screening2(l—24. If updated, unpublished
effects, the overall summary estimate showed a nonsignificaasults from the Gothenbur@®%), Stockholm 26), Canadian
+2% (95% Cl: —18% to +27%) increase in breast cancer md27), Malmo | and 1l (28,29, and Edinburgh trials28,30 are
tality seven to nine years after the initiation of screening (Fig. 1gombined with published results from the Kopparberg aisd O
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In order to minimize selection bias in performing a meta-
analysis, it is important that all similar trials are combined. Each
of the randomized controlled trials listed in Table 1 is slightly
different and could be excluded from a meta-analysis of ran-
domized controlled trials of screening mammography for some
aspect of its study design or intervention: some trials, for in-
stance, used one-view mammography instead of two-view
mammography, which is considered optimal for women aged 40
to 49 years; others used biennial rather than annual screening,
also considered optimal for women aged 40 to 49 years; and
others combined clinical breast exam with mammography, mak-
ing it difficult to assess the independent contribution of mam-
mography. Despite these differences, the confidence intervals
for all of these studies overlap each other (Fig. 4), indicating the
results from these studies are not greatly dissimilar and can be

. . . .9
Fig. 2. Reduction in breast cancer mortality in women aged 40 to 49 years af@®@mbined to summarize the results. Thus, it is not methodologis
10 to 12 years of follow-up from the initiation of screening mammograph¢a||y appropriate to selectively omit any one trial, and doing so3

among randomized controlled trials (adapted from referehpe (

tergttland @1) and HIP trials 23) (Table 1) using the fixed-
effects statistical method described by Greenlad),(the

summary relative risk estimate shows a statistically significant
-16% (95% CI; —29% to —1%) reduction in breast cancer mof

tality, similar in magnitude to an earlier repoi){(10 to 14 years
after the initiation of screening (Fig. 4). Of note, a test fd
heterogeneity between study results was not significghhét-
erogeneity;P = 0.4), indicating that there was no statistically
significant difference between the results of the individual stu
ies.

One meta-analysis by C. R. Smattal. (19), found contrast-
ing results from other published overview analysgdl7,1§.
Smart and colleagues reported a 24% reduction in breast caf
mortality among women aged 40 to 49 years who underwe
screening mammography. Smart’s’ meta-analysis varied frg
other published meta-analyses because results were comb

from studies with a wider range of follow-up times (7 to 18

years), unpublished data from the Gothenburg trial were i
cluded @8), and results from the Canadian National Brea
Screening Study31) were excluded. As demonstrated above
not stratifying results by length of time from initiation of screen
ing disguises the fact that if screening mammography is effe
tive in women aged 40 to 49 years, its effectiveness only appe)
10 years after the initiation of screening (Fig. 3A). Meta-analys
are encouraged to consider unpublished data to avoid publi
tion bias, but the drawback to that is, since the findings have
been peer reviewed, they may contain errors and inconsisteng
For example, it is puzzling that the Gothenburg trial, whog
study methods have never been published, is the only randg
ized controlled trial that shows a greater benefit for screeni
women in their forties than for screening women aged 50 a
older (1). Smart omitted the Canadian National Breast Screeni
Study 1) from his meta-analysis, claiming that, since the stug
population consisted of volunteers rather than being populatiq
based, it should not be combined with the other trial8).(This

=

may introduce selection bias into the results. If adjustment fo@
length of follow-up, data inconsistencieg?f and selective study 3
exclusions are taken into account, Smart’s’ results are similar t@

those previously published), S
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seems to be a relatively weak criterion for study exclusion, sin

it is not obvious that having volunteers as study participants

Fig. 3. Cumulative breast cancer mortality in screened and nonscreened women

would make it more or less difficult to find a reduction in breasfye 40 10 49 yea@) [adapted from reference®)] and women aged 50 to 69

cancer mortality among screened women.
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years(B) [adapted from referenc@4)]. ¢ = screenedD = nonscreened.
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Table 1. Randomized controlled trials included in updated meta-analysis for women aged 40 to 49 years

Start Ages Screening # of Annual clinical Duration of Relative risk

Study (ref) date (yr.)* interval (mo.) mammographic views breast exam follow-up (yr.) (95% CI)
Gothenburg 25) 1983 39-49 18 2 no 12 0.561 (0.32—0.98)
Stockholm 6) 1981 40-49 24-28% 1 no 11.4 1.081 (0.54-2.17)
HIP (23) 1963 40-49 12 2 yes 10 0.77 (0.50-1.16)
Canadian 27) 1980 40-49 12 2 yes 10.5 1.14% (0.83-1.56)
Ostergdland 1) 1977 40-49 24 1 no 13 1.02 (0.52-1.99)
Kopparberg 21) 1977 40-49 24 1 no 13 0.73 (0.37-1.41)
Malmd | (28) 1976 45-49 21 2 no 14 0.6771 (0.35-1.27)
Malmd Il (29) 1978 45-48 21 2 no 12 0.697 (0.44-1.09)
Edinburgh 28,30 1978-828 45-49 24 29 yes 10-14 0.731 (0.43-1.25)

*Age range of participants at start of mammography screening.

tData presented but unpublished in peer-reviewed journal.

FFirst round 28 months after baseline exam, second round 24 months after first round.
8lnitial randomization 1978; additional women aged 45-49 years randomized starting in 1982.

IFirst round, two-view mammography; subsequent rounds, one-view mammography. 9
3

o

Are Data from Randomized Controlled years. A meta-analysid) of data in women aged 50 and older ‘:c';
Trials Conclusive? from eight randomized controlled screening mammography=

studies demonstrated an overall significant 27% (95% ClI: —37‘@
Some have argued that it is inappropriate to use meta-analy§c-69) reduction in breast cancer mortality after seven to ninez
techniques to pool data to evaluate the efficacy of screenipgars from the initiation of screening (Fig. 5). Of note, despite®

=

mammography among women aged 40 to 49 years; that Siflerences in types of randomization (cluster, individual), in- g\)
subgroup analyses are inappropriate when initial screening trigdgventions (screening intervals from 12 to 33 months, smgle-a
were designed for women aged 40 to 74 ye@)skowever, this view or two-view mammography, screening with or without 2
is exactly the purpose of a meta-analysis: to combine data freifhical breast examination), and study populations, screenmg
several trials to obtain a more stable estimate of the effect of #ammography trials have consistently demonstrated a reductiof)
intervention when there are insufficient numbers of SUb]eCtS |ﬁl breast cancer mortahty among screened women aged 50 to @
any one trial to yield a meaningful conclusiob5(16. If sub- years.
group analyses by age at initiation of screening are to be dis-Screening mammography trials are also criticized for usmgO
counted, then consideration must be glven Only to the sole ryhsolete techno|ogy, |mp|y|ng that modern mammography ha§
domized trial specifically designed to address the efficacy gf increased ability to detect breast cancer in younger womerg:
screening mammography in women aged 40 to 49 years, afleral published studies, however, show that the sensitivity
this trial has yet to show a reduction in breast cancer mortaliiyodern mammography, in particular its sensitivity to detect in-3
among screened womeR7,3J). vasive cancer, is still lower for women less than age 50 than fog
Others have argued that the randomized controlled trials \Qbmen aged 50 and older, despite improvements in techno|ogm
screening are methodologically flawed and should not be useq$3-39. still others have argued that screening would be effecy
conclude that mammography is not beneficial for women aggde in younger women if the interval between each mammo-g
40 to 49 years. Yet results from these same trials are Userfapl’“C examination were one year rather than two yém)s ( 3

=

support mammography screening among women aged 50 tocQy two trials have screened women aged 40 to 49 years arg
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Fig. 4. Updated results of reduction in breast cancer mortality in women aged 40

to 49 years after 10 to 14 years of follow-up from the initiation of screeningig. 5. Reduction in breast cancer mortality in women aged 50 to 74 years after
mammography using published and unpublished results from randomized ceeven to nine years of follow-up from the initiation of screening mammography
trolled trials. among randomized controlled trials (adapted from referetpe (
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nually 23,31, and there was variability in their findings. Theargued that the trend toward a reduction in breast cancer mor-
HIP trial showed a nonsignificant reduction in breast cancality that begins after 10 years of screening should not be ig-
mortality among women in the group eligible for screening ningored 6). It is unclear why any potential benefit from screening
years after the initiation of screening, whereas the Canadian ti@mmography in women aged 40 to 49 years should be delayed
found a nonsignificant increase seven years after the initiationgtecade. It could be that some of the breast cancers detected
screening. Among women aged 50 and older, whether they arfong women who start screening at ages 40 to 49 years are
screened annually or biennially, the reduction in breast canegitually detected at or after age 50, when mammography is
mortality is the same—that is, more frequent screening does Rfilbwn to be efficacious. The HIP trial has published screening
result in more deaths preventet).(Therefore, given the differ- results by age at detection, and it found that 85% of breast
ences in tumor biology among younger women, it is optimistigancers in women who started screening between ages 40 and 49
to think that more frequent screening in younger women Wiljere diagnosed between ages 45 and 54. Almost all of the de-
necessarily result in the same benefit that is evident in oldgkase in breast cancer mortality among women eligible for
women. Screening more frequently than every two years Willgreening aged 45 to 49 years at entry in the HIP trial occurred
however, increase the number of unnecessary diagnostic ev@{uhose who had breast cancer detected at ages 50 to 54 years
ations, the detecti(_)n of cancers of low malignant potential, amb). Furthermore, the majority of women in the Edinburgh and §
the cost of screening3g). _ Malmo trials, which also showed no benefit seven to nine yearss
Lastly, proponents of screening mammography contend thaim, the initiation of screening but a trend toward a delayeds
randomized controlled trials have enrolled too few women Q. «fit after 10 to 12 yeard ), were also probably aged 50 or &
demonstrate a statistically significant benefit from scr.eenirquer when their breast cancer was diagnosed, since the young%t
mammography among younger women. I the explanation Wa3e of women at the start of screening was 45 years old. Thg
merely lack of ;tatlstlcal power, and the _efflcacy of SCreeNING me rationale has been applied to the Swedish data, sinée
mammography in youhger women was similar t.o that in Old%\yomen who started screening at ages 40 to 49 years were oﬁer@
women, then a reduction in breast cancer mortality should b_eglengular screening mammography with many actually being 50 o§
Bider in the ensuing years. Computer modeling of the Swedislz.

as in women aged 50 to 69 years (Fig. 3B), and should become : . .
statistically significant with longer follow-up, that is, the perBﬂr east cancer screening trial data has also suggested that somegof

o . thte observed decrease (about 30-40%) in breast cancer mortali
centage reduction in breast cancer mortality observed at seve 110 omen aaed 40 to 49 vears at trial entry mav be attributables
nine years from the initiation of screening among women ag 9 Y y may =

. . :'
40 to 49 years should be similar to that reported at 10 to B\(/:\;)hntmued screening r?fte:cfyvomen reach a?e 3 f®' five 2
years, but with wider confidence intervals around the point es- y Is mammography efficacious as early as four 1o five g

e e . . . =]
timate. This does not appear to be the case, since the data do’fiBf> afFer Fhehlmtlatlon of screening in older W?men’.r)] Oneg
show a gradual separation of the mortality curves betweg}fP'anation is that, among women aged 50 and older, the se@
screened and nonscreened groups (Fig. 3A). In fact, the oSiflvity of mammography to detect invasive cancer is relatively &

. o . . 2
show slightly higher breast cancer mortality among screenBigh. resulting in few undetected cancers. This relatively highg
women the first 10 years after the initiation of screening. Arg§€nsitivity is probably due to two factors: a greater proportion of 3

ing that too few women have been enrolled to demonstrate?!der women tend to have fatty breast density, which allows easy;
statistically significant benefit from screening mammograpHjetection of breast cancer; and tumor growth rates are not as
underscores that breast cancer is not as common in younig#td as in younger women, allowing sufficient time for detec- 3
women as in older women and that mammography is not #&n of small tumors §3,43. Thus, among women aged 50 and =
effective in reducing breast cancer mortality in younger womeflder, mammography detects the majority of tumors and detects
In summary, the evidence from pooled results of randomiz&#em when they are more curable than if they were detected
controlled trials may be interpreted in one of two ways: Firsglinically. In contrast, the sensitivity of screening mammogra- o
results from meta-analyses provide evidence, even if with Id¥y to detect invasive breast cancer is lower among women aged
power, that screening younger women provides no benefit the to 49 years compared to women aged 50 and older (75%
first seven to nine years from the initiation of screening; howersus 93%)33). Conventional thinking has been that this |0wer§
ever, a trend toward reduced mortality emerges after 10 yeagsitivity is due to younger women'’s’ breasts being more ra<;
that appears to be smaller than that observed in older womengmgraphically dense. However, only two studies have evaluate@
second, results from meta-analyses are collectively inadequélte, sensitivity of mammography according to radiographic
since these analyses are based on retrospective subgroup amaiast density, and both found that breast density did not influ-
sis. In either case, the scientific evidence to support mass manee the sensitivity of mammography in women less than 50
mography screening for women aged 40 to 49 years is not copears of age41,33. An alternative explanation is that a greater

0

pelling. proportion of invasive breast cancers are aggressive in younger
women and therefore grow more rapidly, resulting in more in-

Why Is the Benefit Among Younger Women terval cancers between regular screening examinations. This

Delayed? theory is supported by the observation that the sensitivity of

screening mammography decreases with increasing tumor size.

Although pooled results of large randomized controlled trialBhat is, tumors that are not detected by mammography are larger
failed to demonstrate any benefit in women aged 40 to 49 yeatsclinical presentation than tumors that are mammographically
after seven to nine years of screenifgl(—18, some have detected. A lower sensitivity for detecting large tumors is more
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marked in younger than in older women, suggesting that tum@song women who initiated screening at age 50 results in a 27%
not detected by mammography in these younger women &i& reduction in breast cancer mortality starting five years from
especially rapid growing3d). This is further supported by thethe initiation of screening, it has been estimated that 270 fifty-
finding that the sensitivity of mammography decreases rapidhgar-old women would need to be screened biennially for 20
as the length of time between screenings increa3@gl4, and years to prevent one death. This means approximately 2,700
by the observation that, among women aged 40 to 49 yearsscaeening mammographic examinations would need to be per-
greater proportion of small tumors detected by screening mafarmed to prevent one deathhq). Assuming that all of the de-
mography are associated with positive lymph nodes as compalaged benefit in breast cancer mortality among women who ini-
with older women 14,45. Consequently, among women agediated screening at age 40 results from detecting cancer before
40 to 49 years, the proportion of slow-growing tumors with age 50 and that the delayed reduction is at least 16% starting 10
good clinical prognosis detected by screening mammographyéears from the initiation of screening, it has been estimated that
probably small, which may account for both the marginal ar2|500 forty-year-old women would have to be screened every
delayed benefit from screening observed in randomized came to two years for 10 years to prevent one dedf. (This
trolled screening mammography trials. Taken together, theseans between 12,500 and 25,000 screening mammographic
findings suggest that the tumor biology is different in youngexaminations would have to be performed to prevent one deatty
than in older women and that the small, delayed benefit observEue tenfold difference between younger and older women in th&
in the randomized controlled trials for women aged 40 to 4&umber needed to screen to prevent one death is due to the Iow%r
years may be more of a reflection of the biology of the tumancidence of breast cancer among women aged 40 to 49 yearsJ
than of screening mammography. the delay in benefit from screening and the lower relative riskg
If the delayed reduction in breast cancer mortality is primarilgeduction in breast cancer mortality from screening mammog—i
due to detection of indolent tumors among younger women, suephy. If the delayed reduction in breast cancer mortality was a§
as slow-growing invasive tumors or ductal carcinomasitu, large as 27%, it would still require performing between 7,1505%
some of these slow-growing tumors could well be detected satrd 14,300 screening examinations on women aged 40 to 4§
isfactorily at or after age 50 years, providing the same reductigaars to prevent one death7j. Therefore, even assuming an 3
in risk of breast cancer deaths as if the tumors were detectedptimistic reduction in breast cancer mortality from screeningg
their forties. If the delayed reduction in breast cancer mortalitpammography, the number needed to screen and the total nUIﬁ
is, in part, because some of the breast cancers detected antmrgpf mammographic examinations needed to prevent one dea
women who start screening at ages 40 to 49 years are actualyery large for women aged 40 to 49 years.
detected at or after age 50, this is further evidence that starting
screening at age 50 is reasonable. Conclusion

agiHe/ouowioul/wgo

Absolute Benefit In summary, based on the results of meta-analyses, there is o
reduction in breast cancer mortality seven to nine years after thg
Reporting the relative risk reduction in breast cancer mortalityitiation of screening among women aged 40 to 49 years whd<
among women undergoing screening mammography compatediergo screening mammography. There appears to be a d&-
to those who do not is not as clinically relevant as reporting th&yed reduction in breast cancer mortality 10 years after theg
absolute risk reduction due to screening. Reporting the relatimiiation of screening, and a proportion of this reduction is @
risk reduction between screened and nonscreened populationseaefiting women aged 50 to 59 years rather than women in the@
a percentage obscures differences in the incidence of disefastes. It is important to emphasize that if screening mammog-Z
among populations. This is particularly important when the imaphy is effective in reducing breast cancer deaths among
cidence of disease events (e.g., breast cancer deaths) is lowy@asen aged 40 to 49 years, the reduction in deaths does n@c
is the case for women aged 40 to 49 years. The absolute riglcur for at least a decade following the initiation of screening§
reduction or risk difference (difference in risk of dying of breasind appears to be smaller than the reduction observed in women
cancer between screened and nonscreened women) takesé&gea 50 and older. Given that the incidence of breast cancer fqe
account the underlying incidence of disease events and &oemen aged 40 to 49 years is lower and the potential benefiﬁ
presses how much the risk of death from breast cancer is redufredh mammography screening smaller and delayed, the absoluté
by screening. The reciprocal of the absolute risk reduction is thember of deaths prevented by screening women in this ageg
number needed to screen to prevent one det8h The number group is likely to be much less than by screening women aged 50
needed to screen is a measure of clinical significance that alloarsd older.
comparison between groups with differing underlying incidence Many people feel that it is acceptable to perform widespread
of disease events and quantifies the effort required by patient axedeening mammography in women aged 40 to 49 years despite
physician to prevent one death. lack of compelling evidence of benefit, yet proven associated
A Markov simulation model that takes into account competisks (6,39,48-5]. In the case of screening mammography,
ing causes of death has been used to determine the nunthese risks include additional diagnostic evaluations and the as-
needed to screen to prevent one death if women are screesedated morbidity and anxiety, the potential for detecting and
biennially from ages 50 to 69 years, and the number neededstogically treating clinically insignificant breast lesions, and the
screen to prevent one death if screening was extended to potential false reassurance resulting from having a normal ex-
cluded annual screening every one to two years for women agesination 1). Before making a blanket recommendation to all
40 to 49 years47). Assuming that mammography screeningealthy women in an age group to have a screening test, the
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benefits of the intervention should be proven and should clearly the Swedish two-county program of mammographic screening for breast
; ; : cancer. Radiol Clin North Am 1992;30:187-210.

outwe|gh the risks §2-59. Because the absolute beneflt ?;ZEﬂ Bjurstam N, Bjornel L, Duffy SW. The Gothenburg breast screening trial:

screening mammography for women aged 40 to 49 years is smal

' Preliminary results on breast cancer mortality for women aged 39-49.
and there is concern that the harms are substa®#ai5g, the National Institutes of Health Consensus Development Conference: Breast

focus should be to help these women make informed decisions cancer screening for women ages 40-49. 1997 January 21-27; Bethesda

bout . hv by ed ti th f their t (MD). Monogr Natl Cancer Inst 1997;22:53-55.
apout screening mammograpny by educating them o elr % Frisell J, Lidbrink E. The Stockholm mammographic screening trial: risks

risk of breast cancer and the potential benefits and risks of and benefits in age group 40-49 years. National Institutes of Health Con-
screening %9). sensus Development Conference: Breast cancer screening for women ages
40-49. 1997 January 21-27; Bethesda (MD). Monogr Natl Cancer Inst
1997;22:49-51.
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