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Abstract The objective of this study is to determine

whether the likelihood of returning for routine breast can-

cer screening differed for false-positive cases depending on

the diagnostic work-up. Using the original data from a

French population-based breast cancer screening program,

we compared the attendance rates at the subsequent round

of screening for 16,946 and 1,127 participants who

received negative (i.e., American College of Radiology,

ACR, categories 1–2) and false-positive mammograms,

respectively. False-positive mammograms were catego-

rized ACR 0 (i.e., warranting additional imaging evalua-

tion), 3 (i.e., warranting clinical and imaging follow-up),

and 4–5 (i.e., warranting biopsy). We estimated the odds

ratios of attendance at subsequent screening round using

logistic regression, adjusting for age and history of previ-

ous mammography. The attendance rates at the subsequent

screening round were 80.6% for women who received

negative mammograms versus 69.6, 74.3, and 70.1%

for women who received false-positive mammograms

warranting additional imaging evaluation, clinical and

imaging follow-up, or biopsy, respectively. In comparison

to women who received negative mammograms, the cor-

responding adjusted odds ratios of returning for routine

screening were 0.6 [95% confidence interval (CI) 0.4–0.8],

0.8 (95% CI 0.6–0.9), and 0.6 (95% CI 0.4–0.8). No sig-

nificant differences were found in odds ratios of attendance

across ACR categories among women who received false-

positive mammograms. Similar figures were observed for

attending at least one of the two subsequent screening

rounds. In conclusion, in comparison to women with nor-

mal or benign findings on index mammograms, false-

positive cases warranting additional imaging evaluation,

clinical and imaging follow-up, or biopsy had uniformly

decreased odds of attending subsequent routine screening

rounds.
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Introduction

Based on evidence that screening mammography helps

save lives by detecting breast cancer in its earlier stages

[1], many Western countries have implemented breast

cancer screening programs for women aged 50 years

or older [2]. Yet, screening mammography also has adverse

effects including the consequences of false-positive

results [3].

A false-positive mammogram causes short-term anxiety

and psychological distress as well as long-term breast

cancer-related concerns [4, 5]. Whether or not receiving

a false-positive mammogram undermines attendance

at subsequent scheduled screening mammography is
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Mixte de Recherche 5525, Centre National de la Recherche
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controversial. A meta-analysis of 12 studies reported no

significant relationship between false-positive mammo-

grams and return for routine screening among European

women, a decreased likelihood of re-attendance among

Canadian women who received false-positive results, and

even an increased likelihood of re-attendance among women

who received false-positive results in the United States [4].

Different diagnostic procedures including further

imaging evaluation, short-term clinical and radiological

follow-up, and surgical biopsy may be proposed to women

who received positive mammograms. Few studies focused

on the adverse psychological consequences of false-posi-

tive mammograms according to the diagnostic procedure

used to exclude cancer. As part of the Uppsala County

screening program in Sweden [6], no differences in adverse

psychological consequences and comparable levels of re-

attendance rates were found depending on the diagnostic

procedure by which the result was ultimately determined

(i.e., imaging evaluation, fine-needle aspiration, or surgical

biopsy).

In this study, we compared attendance rates at sub-

sequent routine screening between women who received

negative and false-positive mammograms. More specifi-

cally, we aimed to determine whether the likelihood of

returning for routine breast cancer screening differed

depending on the diagnostic work-up as rated by the

American College of Radiology (ACR) category assigned

to the index mammogram.

Participants and methods

Study design and setting

We analyzed the original data from an ongoing population-

based breast cancer screening programme in Isère, a French

administrative entity with nearly 1.2 million inhabitants.

Screening procedure and diagnostic work-up

The program, which was coordinated and monitored by the

Office De Lutte contre le Cancer, routinely screened

women aged 50–74 every 2 years [7]. For both index and

subsequent mammograms, eligible women were sent a

personal letter inviting them to make an appointment at

their convenience. Nonattendees were sent a reminder

within 6 months.

Two-view mammography and clinical breast examina-

tion were performed for both first and subsequent screens.

Mammographies were performed by trained radiographers

and were read independently by two board-certified

radiologists with specific training in screening mammog-

raphy and who met standard performance criteria [8].

Each mammogram was categorized using the ACR

criteria derived from the Breast Imaging Reporting and

Data Systems [9]. Mammograms assigned to ACR cate-

gory 1 (i.e., negative) or 2 (i.e., benign finding) by the two

radiologists were considered negative and did not warrant

further work-up. Women with mammograms assigned to

ACR category 3 (i.e., lesion with a high probability of

being benign) by at least one of the two radiologists were

proposed clinical and radiological follow-up usually for a

6-month period. Women with mammograms assigned to

ACR category 4 (i.e., suspicious abnormality) or 5 (i.e.,

highly suggestive of malignancy) were recommended sur-

gical biopsy. Mammograms were assigned to ACR cate-

gory 0 when the second radiologist proposed additional

imaging evaluation.

Study sample

The present analysis focused on participants who received

negative or false-positive mammograms between January

2002 and December 2003. Negative mammograms were

defined as mammograms categorized ACR 1–2 (i.e.,

mammograms with normal or benign findings), while false-

positive mammograms included mammograms categorized

ACR 0 (i.e., warranting additional imaging evaluation), 3

(i.e., warranting clinical and radiological follow-up), or

4–5 (i.e. warranting biopsy) that were ultimately concluded

to be negative for malignancy after further diagnostic

work-up. Women who did not comply with the diagnostic

work-up (6.8%) were considered false-positive cases if

they were not recorded by the Isère Cancer Registry. This

population-based registry covered the entire resident pop-

ulation of Isère and collected cases from different sources

including histopathology laboratories, oncology depart-

ments, and computerized hospital discharge databases.

In accordance with previous reports [10, 11], attendance

rates at subsequent routine screening rounds were esti-

mated after excluding women who were over the screening

age range (i.e., 75 and older), had moved out of Isère, had

undergone earlier self- or general practitioner-referred

private screening, had developed interval breast cancer, or

were deceased. The database of women eligible for routine

breast cancer screening was updated every 3 months, using

the information provided by the local public health insur-

ance agencies. Additionally, women could explain the

reasons for not attending routine screening mammography

by completing and returning a questionnaire sent along

with the invitation letter. Data on interval breast cancer

cases were provided by the Isère Cancer Registry [7]. All

cases of interval cancer were validated using a structured

chart review.
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Data collection

The Office de Lutte contre le Cancer routinely collected

information on participant characteristics including age,

previous history of routine breast cancer screening,

screening mammography findings categorized using the

ACR criteria, and the results of the diagnostic work-up.

Study outcomes

Our primary study outcome was attendance at the follow-

ing routine screening round. The following routine

screening round was scheduled 2 years after the index

mammogram for women with normal or benign findings.

Since false-positive cases were sent a personal invitation

letter 2 years after the index mammogram and two

reminders 6 and 12 months after the first invitation, we

considered that a woman re-attended if she participated up

to 1 year after the second reminder, i.e., within 2 years

after the first invitation. This strategy prevented us from

underestimating attendance rates at subsequent screening

rounds because of delays resulting from additional evalu-

ation among false-positive cases. Our secondary outcome

was attendance at one or more of the two following routine

screening rounds (i.e., scheduled 2 and 4 years after the

index mammography, respectively).

Statistical analyses

We compared baseline characteristics depending on ACR

category using the Chi-square test. We computed point

estimates of attendance rate and their corresponding 95%

confidence intervals (CIs) from the binomial distribution

for women who received mammograms with normal or

benign findings (i.e., ACR 1–2), warranting additional

imaging evaluation (i.e., ACR 0), clinical and radiological

follow-up (i.e., ACR 3), or biopsy (i.e., ACR 4–5)

separately.

We performed multivariable logistic regression to esti-

mate the odds ratios of attendance at subsequent screening

rounds for women warranting additional imaging evalua-

tion, clinical and radiological follow-up, or biopsy in

comparison to those who received mammograms with

normal or benign findings. Odds ratios were adjusted for

age (5-year categories) and previous history of routine

screening. Because attendance at the following rounds may

vary depending on whether women have undergone a

previous screening program mammography [12], we tested

for significance a first-order interaction term between ACR

category and history of previous screening program

mammography.

Two-sided P values less than 0.05 were considered

statistically significant. Analyses were performed using

Stata version 10.0 (Stata Corporation, College Station, TX,

USA).

Results

Overall 21,299 women were screened between January

2002 and December 2003, including 19,601 women who

received mammograms with normal or benign findings,

1,503 women who received false-positive mammograms,

188 women who were diagnosed with histologically con-

firmed breast cancer, and 7 women for whom the mam-

mogram was technically inadequate (Fig. 1). Our

analytical samples consisted of 18,073 women who were

eligible for attending the first subsequent routine screening

round (i.e., scheduled 2 years after the index mammogra-

phy), and 15,139 women who were eligible for attending

both the first and second subsequent routine screening

rounds (i.e., scheduled 2 and 4 years after the index

mammography, respectively).

Of 18,073 women eligible for attending the following

routine screening, 16,946 (93.8%) received index mam-

mograms with normal or benign findings and 1,127 (6.2%)

received false-positive index mammograms, including 191

(1.1%) mammograms warranting additional imaging eval-

uation, 789 (4.4%) warranting clinical and radiological

follow-up, and 147 (0.8%) warranting biopsy (Table 1).

False-positive cases were younger and more likely to have

a history of a previous screening program mammography

than women who received mammograms with normal or

benign findings.

The overall attendance rates at the first subsequent

screening were 72.9% (95% CI 70.2–75.5) and 80.6%

(95% CI 80.0–81.2) for women who received false-positive

and negative mammograms, respectively (odds ratio 0.6,

95% CI 0.6–0.7). Re-attendance rates were lower for false-

positive cases with mammograms warranting additional

imaging evaluation, clinical and radiological follow-up, or

biopsy than for women who received mammograms with

normal or benign findings at baseline (Table 2).

After adjusting for age and history of previous screening

program mammography, false-positive mammograms

warranting additional imaging evaluation, clinical and

radiological follow-up, or biopsy remained associated with

decreased odds of returning for subsequent routine

screening (Table 3). No significant interaction was found

between ACR category and history of previous screening

mammography.

In order to account for delays in diagnostic work-up, we

analyzed participation rates at longer time to follow-up for

women who received false-positive mammograms (i.e.,

4 years after the index mammogram) in comparison to

negative cases (i.e., 3.5 years after the index
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mammogram). These new results neither modify our con-

clusions with regard to the association of diagnostic work-

up with the attendance at the first subsequent screening

round nor did it alter the magnitude of its effect.

When restricting the analysis to 15,139 women eligible

for the two subsequent routine screening rounds, re-atten-

dance rates were 87.8% (95% CI 85.6–89.9%) and

91.3% (95% CI 90.8–91.7%) for women who received

Excluded (n = 3031):

Moved out of Isère, age >74, underwent earlier private 

screening mammography, deceased (n = 2986) 

Interval breast cancer (n = 45) 

Excluded (n =2841): 

Age >74, moved out of Isère, underwent earlier private 

screening mammography, deceased (n =2830)  

Interval breast cancer (n = 11)

Invited for  2nd subsequent mammography (n = 15,139):

Attended (n = 13,788) 

Did not attend (n = 1,351) 

Histologically confirmed breast cancer (n = 93)

Category of  index mammogram (n = 21,104):

Negative mammograms (n = 19,601) 

Mammograms warranting additional imaging evaluation  (n = 236) 

Mammograms warranting  clinical and imaging follow-up  (n = 1049) 

Mammograms warranting biopsy (n = 218)

Invited for 1st subsequent mammography (n = 18,073):

Attended (n = 14,476) 

Did not attend (n = 3,597)

Histologically confirmed breast cancer (n = 188)

Uninterpretable mammogram (n = 7)

Index routine screening mammography 

(n = 21,299) 

Fig. 1 Flow-chart of women’s

enrollment
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false-positive and negative mammograms at baseline,

respectively (odds ratio 0.7, 95% CI 0.6–0.8). In compar-

ison to women who received mammograms with normal or

benign findings at baseline, re-attendance rates were lower

for false-positive cases with index mammograms war-

ranting additional imaging evaluation or biopsy but not for

those warranting clinical and radiological follow-up

(Table 2). In multivariable analysis, false-positive mam-

mograms warranting additional imaging evaluation or

biopsy remained associated with decreased odds of

attending at least one of the two subsequent screening

rounds relative to mammograms with normal or benign

findings (Table 3). Yet, no significant differences were

found in odds ratios of attending subsequent screening

rounds across ACR categories among false-positive cases.

Discussion

In this population-based study, receiving a false-positive

mammogram was associated with a decreased likelihood of

returning for subsequent routine breast cancer screening

rounds. Unexpectedly, we did not find evidence of statis-

tically significant differences in the adjusted odds of sub-

sequent attendance according to ACR category among

women who experienced recalls for ultimately negative

findings.

As few as 72.9% of women who received false-positive

mammograms returned for subsequent routine breast can-

cer screening in our study. This finding is at variance with

the results of previous surveys, suggesting that a sub-

stantial fraction of women actively participating in

screening mammography would be willing to be recalled

for either a noninvasive or a invasive diagnostic procedure

if it resulted in even a small increase in the chance of

detecting a cancer [13, 14]. Published estimates of the

re-attendance rate after receiving false-positive mammo-

grams range between 27 and 52% in Canada [15, 16],

63 and 87% in the US [10, 17], and 73 and 95% in Europe

[6, 18]. As noted by others [4], regional differences in

re-attendance rates are likely to reflect variations in base-

line participation in routine screening as well as screening

interval and procedures. In most European countries,

screening programs are implemented at the national level,

contributing to higher participation rates than in the US.

These regional differences may also reflect heterogeneity

in opportunistic screening [19, 20].

Overall, compared to women with negative mammo-

grams, receiving a false-positive mammogram was asso-

ciated with a 0.6 odds ratio of returning for routine

screening in our study. This finding was at variance with

the results from a meta-analysis of European studies, which

failed to show any relationship between a false-positiveT
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mammogram and attendance at subsequent screening [4].

However, most of these studies were conducted in the early

or mid-1990s, with different screening intervals and pro-

cedures, age range, and baseline participation rates, which

may explain these apparently conflicting observations.

Additionally, the attitude toward breast cancer screening

and behavioral intent might have evolved differently over

the last decade among women receiving normal and false-

positive mammograms.

The effect of a false-positive result on subsequent

screening behavior might depend on the general attitude of

women toward screening. Indeed, higher participation rates

likely reflect greater confidence in the benefit of routine

breast cancer screening. Interestingly, the overall atten-

dance rates in our study were 23.2, 33.0, 41.5 and 44.0% in

2004, 2005, 2006, and 2007, respectively. The increase in

participation rates paralleled a nationwide mass media

campaign aimed at promoting breast cancer screening. Yet,

Table 2 Attendance rates depending on baseline characteristics

Attendance at the first subsequent

screening (n = 18,073)

Attendance at the first and/or second

subsequent screening (n = 15,139)

Eligible women Attendance % (95% CI) Eligible women Attendance % (95% CI)

Category of index mammogram

Warranting additional imaging evaluation 191 133 69.6 (62.6–76.0) 155 132 85.2 (78.6–90.4)

Negative 16,946 13,654 80.6 (80.0–81.2) 14,210 12,972 91.3 (90.8–91.7)

Warranting clinical and imaging follow-up 789 586 74.3 (71.1–77.3) 653 582 89.1 (86.5–91.4)

Warranting biopsy 147 103 70.1 (62.0–77.3) 121 102 84.3 (76.6–90.3)

Age

50–54 5,307 4,012 75.6 (74.4–76.7) 4,785 4,260 89.0 (88.1–89.9)

55–59 3,292 2,677 81.3 (79.9–82.6) 2,951 2,699 91.5 (90.4–92.4)

60–64 3,957 3,365 85.0 (83.9–86.1) 3,621 3,369 93.0 (92.2–93.8)

65–69 2,990 2,527 84.5 (83.2–85.8) 2,731 2,534 92.8 (91.8–93.7)

70–74 2,527 1,895 75.0 (73.3–76.7) 1,051 926 88.1 (86.0–90.0)

History of previous screening

No 7,053 5,165 73.2 (72.2–74.3) 6,117 5,326 87.1 (86.2–87.9)

Yes 11,020 9,311 84.5 (83.8–85.2) 9,022 8,462 93.8 (93.3–94.3)

Table 3 Unadjusted and adjusted odds ratios (95% confidence interval) of attending the first subsequent screening round (n = 18,073) and one

of the two subsequent screening rounds (n = 15,139)

Attendance at the first subsequent

screening round (n = 18,073)

Attendance at the first and/or second

subsequent screening rounds (n = 15,139).

Unadjusted OR

(95% CI)

Adjusted OR

(95% CI)

Unadjusted OR

(95% CI)

Adjusted OR

(95% CI)

Category of index mammogram

Negative 1 1 1 1

Warranting additional imaging evaluation 0.5 (0.4–0.8) 0.6 (0.4–0.8) 0.5 (0.4–0.9) 0.5 (0.3–0.9)

Warranting clinical and imaging follow-up 0.7 (0.6–0.8) 0.8 (0.6–0.9) 0.8 (0.6–1.0) 0.9 (0.7–1.1)

Warranting biopsy 0.6 (0.4–0.8) 0.6 (0.4–0.8) 0.5 (0.3–0.8) 0.5 (0.3–0.9)

History of previous screening

No 1 1 1 1

Yes 2.0 (1.8–2.1) 2.1 (1.9–2.2) 2.2 (2.0–2.5) 2.4 (2.1–2.8)

Age

50–54 1 1 1 1

55–59 1.4 (1.3–1.6) 1.0 (0.9–1.1) 1.3 (1.1–1.5) 0.9 (0.8–1.1)

60–64 1.8 (1.6–2.0) 1.2 (1.1–1.4) 1.6 (1.4–1.9) 1.0 (0.8–1.2)

65–69 1.8 (1.6–2.0) 1.1 (1.0–1.3) 1.6 (1.3–1.9) 0.9 (0.8–1.1)

70–74 1.0 (0.9–1.1) 0.6 (0.5–0.7) 0.9 (0.7–1.1) 0.5 (0.4–0.6)
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participation rates in Isère and in France still fall below the

estimates observed in other European countries [6, 11, 21],

a finding that might explain the lower odds of returning for

breast cancer screening after receiving a false-positive

mammogram in our study.

Although a number of studies have investigated both

short- and long-term psychological consequences of

receiving false-positive mammograms [4], their findings

were inconsistent and the relationship between the psy-

chological effects of a false-positive mammogram and

subsequent participation remains unproven. However,

several authors have speculated that higher levels of anx-

iety motivate women to participate [22, 23] while lack of

confidence in mammography and fear of finding breast

cancer or having the breast removed are potential deter-

rents to subsequent participation [4, 5].

There are several potential explanations for the com-

parable odds of attending subsequent screening rounds

across ACR categories among women who received false-

positive mammograms. First, this negative finding may

suggest that being recalled because of a false-positive

mammogram results in decreased subsequent participation,

independent of the diagnostic work-up that ultimately

excluded malignancy. Although we did not find evidence

supporting this hypothesis, previous studies reported

comparable attendance rates at subsequent screening for

false-positive cases who underwent additional imaging

evaluation, fine-needle aspiration, or surgical biopsy

[6, 24]. However, these studies also failed to show any

difference in subsequent participation rates between

women with false-positive and negative mammograms.

Second, imbalances in baseline characteristics across study

groups might have confounded our results. This was unli-

kely to occur since odds ratios were adjusted for age and

previous history of screening mammography, which are

strong determinants of participation [10]. However,

unidentified or unmeasured confounding characteristics

cannot be formally excluded. Third, our study might have

been underpowered in detecting differences across study

groups due to the relatively limited numbers of false-

positive cases. Indeed, women who received false-positive

mammograms warranting clinical and radiological follow-

up had similar odds of attending at least one of the two

subsequent screening rounds compared to women who

received negative mammograms. However, the odds of

subsequent attendance did not significantly differ among

ACR categories for false-positive cases, possibly as a

consequence of a statistical power issue.

The potential limitations of our study should be

acknowledged. First, nonattendance at subsequent screen-

ing may be related to death or a change in residence. This

was unlikely to affect our estimates as our analytical

sample consisted of women who were reinvited. Indeed,

the database is updated regularly by local public health

insurance agencies. In addition, women or a family mem-

ber could report the reasons for refusal to participate by

returning a postal questionnaire.

Second, opportunistic screening might partly explain the

low attendance rates observed in our study. Physician or

self-referred screening mammography was partly collected

by postal questionnaire and women who declined to par-

ticipate in the organized screening program because of

concurrent opportunistic screening were excluded from our

analysis.

Third, it would have been interesting to conduct inter-

views with false-positive women in order to elucidate the

reasons for nonattendance at subsequent screenings.

However, this could not be done because of our study

design.

Fourth, the participation rates distinguish our study from

previous research and our results may not extend to other

settings or countries with higher participation rates.

In summary, excluding breast cancer after additional

imaging evaluation, clinical and radiological follow-up, or

surgical biopsy motivated by abnormal findings on index

mammograms results in uniformly decreased subsequent

attendance in the routine screening program. Additional

research should clarify re-attendance after clinical and

radiological follow-up for the two subsequent routine

screening rounds, since the number of false-positive cases

was relatively limited, suggesting a possible lack of statis-

tical power. Although further qualitative study is needed,

specific follow-up should be proposed to women who receive

false-positive mammograms in order to increase re-atten-

dance rates. High-quality screening procedures are crucial to

maintaining low rates of false-positive mammograms.

Acknowledgements This study was funded by grants from the

Comité de l’Isère de la Ligue Nationale Contre le Cancer, Grenoble,

France and the Institut National du Cancer, Paris, France. Ms. Linda

Northrup from English Solutions (Voiron, France) provided assis-

tance in preparing and editing the manuscript.

References

1. Elmore JG, Armstrong K, Lehman CD, Fletcher SW (2005)

Screening for breast cancer. JAMA 293:1245–1256

2. Yankaskas BC, Klabunde CN, Ancelle-Park R, Rennert G, Wang

H, Fracheboud J et al (2004) International comparison of per-

formance measures for screening mammography: can it be done?

J Med Screen 11:187–193

3. Elmore JG, Barton MB, Moceri VM, Polk S, Arena PJ, Fletcher

SW (1998) Ten-year risk of false positive screening mammo-

grams and clinical breast examinations. N Engl J Med 338:

1089–1096

4. Brewer NT, Salz T, Lillie SE (2007) Systematic review: the long-

term effects of false-positive mammograms. Ann Intern Med

146:502–510

Breast Cancer Res Treat (2011) 127:221–228 227

123



5. Brett J, Bankhead C, Henderson B, Watson E, Austoker J (2005)

The psychological impact of mammographic screening. A sys-

tematic review. Psychooncology 14:917–938

6. Lampic C, Thurfjell E, Sjoden PO (2003) The influence of a

false-positive mammogram on a woman’s subsequent behaviour

for detecting breast cancer. Eur J Cancer 39:1730–1737

7. Seigneurin A, Exbrayat C, Labarere J, Colonna M (2009) Com-

parison of interval breast cancer rates for two-versus single-view

screening mammography: a population-based study. Breast

18:284–288

8. Billette de Villemeur A, Exbrayat C, Garnier A, Ancelle-Park R,

Ferley JP, Jestin C (2007) Evaluation of a combined screening

programme for breast, cervical and colorectal cancers in France.

Eur J Cancer Prev 16:26–35

9. Stines J (2007) BI-RADS: use in the French radiologic commu-

nity. How to overcome with some difficulties. Eur J Radiol

61:224–234

10. Pinckney RG, Geller BM, Burman M, Littenberg B (2003) Effect

of false-positive mammograms on return for subsequent screen-

ing mammography. Am J Med 114:120–125

11. Hofvind SS, Wang H, Thoresen S (2003) The Norwegian Breast

Cancer Screening Program: re-attendance related to the women’s

experiences, intentions and previous screening result. Cancer

Causes Control 14:391–398

12. Fracheboud J, de Koning HJ, Beemsterboer PM, Boer R, Hend-

riks JH, Verbeek AL et al (1998) Nation-wide breast cancer

screening in The Netherlands: results of initial and subsequent

screening 1990–1995. National Evaluation Team for Breast

Cancer Screening. Int J Cancer 75:694–698

13. Ganott MA, Sumkin JH, King JL, Klym AH, Catullo VJ, Cohen

CS et al (2006) Screening mammography: do women prefer a

higher recall rate given the possibility of earlier detection of

cancer? Radiology 238:793–800

14. Schwartz LM, Woloshin S, Sox HC, Fischhoff B, Welch HG

(2000) US women’s attitudes to false positive mammography

results and detection of ductal carcinoma in situ: cross sectional

survey. BMJ 320:1635–1640

15. Chiarelli AM, Moravan V, Halapy E, Majpruz V, Mai V, Tatla

RK (2003) False-positive result and reattendance in the Ontario

Breast Screening Program. J Med Screen 10:129–133

16. Johnson MM, Hislop TG, Kan L, Coldman AJ, Lai A (1996)

Compliance with the screening mammography program of British

Columbia: will she return? Can J Public Health 87:176–180

17. Lipkus IM, Halabi S, Strigo TS, Rimer BK (2000) The impact of

abnormal mammograms on psychosocial outcomes and sub-

sequent screening. Psychooncology 9:402–410

18. O’Sullivan I, Sutton S, Dixon S, Perry N (2001) False positive

results do not have a negative effect on reattendance for sub-

sequent breast screening. J Med Screen 8:145–148

19. Aro AR, de Koning HJ, Absetz P, Schreck M (2001) Two distinct

groups of non-attenders in an organized mammography screening

program. Breast Cancer Res Treat 70:145–153

20. Klabunde CN, Sancho-Garnier H, Taplin S, Thoresen S, Ohuchi

N, Ballard-Barbash R (2002) Quality assurance in follow-up and

initial treatment for screening mammography programs in 22

countries. Int J Qual Health Care 14:449–461

21. Brett J, Austoker J (2001) Women who are recalled for further

investigation for breast screening: psychological consequences

3 years after recall and factors affecting re-attendance. J Public

Health Med 23:292–300

22. McCaul KD, Branstetter AD, Schroeder DM, Glasgow RE (1996)

What is the relationship between breast cancer risk and mam-

mography screening? A meta-analytic review. Health Psychol

15:423–429

23. Vernon SW (1999) Risk perception and risk communication for

cancer screening behaviors: a review. J Natl Cancer Inst Monogr

25:101–119

24. Andersen SB, Vejborg I, von Euler-Chelpin M (2008) Partici-

pation behaviour following a false positive test in the Copenha-

gen mammography screening programme. Acta Oncol 47:

550–555

228 Breast Cancer Res Treat (2011) 127:221–228

123


	Association of diagnostic work-up with subsequent attendance in a breast cancer screening program for false-positive cases
	Abstract
	Introduction
	Participants and methods
	Study design and setting
	Screening procedure and diagnostic work-up
	Study sample
	Data collection
	Study outcomes
	Statistical analyses

	Results
	Discussion
	Acknowledgements
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


