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A pproximately 75% of US women report having at least 1 
screening mammogram to detect breast cancer.1 abnormal 
mammograms, which require additional imaging or surgical 

follow-up, occur at a rate of almost 10% and 8% of screening and diag-
nostic exams, respectively.2,3 There are currently no published national 
data available for mammography facilities and practices benchmarks 
for the appropriate timing for receipt of follow-up evaluation after an 
abnormal mammogram.4-6 

a delay in follow-up can be attributed to characteristics of the woman 
(ie, not making an appointment), the provider (ie, not communicating 
the importance of follow-up), or the healthcare system (ie, insufficient 
scheduling space for prompt return). failure of 1 or all of these systems 
results in delayed follow-up by the patient, which may contribute to a 
delayed diagnosis of breast cancer, later stage disease,7 and poorer sur-
vival.8,9 Woman-level characteristics associated with a delay or lack of 
follow-up after an abnormal mammogram include being older,6,10 lacking 
health insurance,5,11-13 being african american or Hispanic,5,14 having a 
low income,5,11,12 having no breast symptoms,15 and having no previous 
mammograms.12 

 evaluating the follow-up of breast health within an HMO setting 
provides opportunities to monitor women after an abnormal mammo-
graphic exam when access to appropriate follow-up care should be eq-
uitable. Two prior studies have evaluated follow-up after an abnormal 
mammogram within an HMO setting,6,12 but neither study had an ac-
tive program for breast health, which would identify and schedule care 
for women with abnormal mammograms. In our study, we investigated 
woman-level characteristics associated with follow-up after an abnormal 
mammography examination in women enrolled in a health plan with an 
active breast health program. 

MATERIALS AND METHODS
Study Subjects

Women aged 40 to 84 years who received a mammogram between 
1996 and 2003 in Group Health, an integrated delivery system in the 
Puget Sound region of Washing-
ton State, and were enrolled for 
at least 12 months were eligible 
for this study. all women had 
access to free mammography 
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Objective: To evaluate woman-level characteris-
tics associated with timing of follow-up after ab-
normal mammograms in an integrated healthcare 
system with an active breast health program. 

Study Design: Retrospective cohort study.

Methods: The study included women aged 40-84 
years who had an abnormal mammogram (20,060 
screening and 3184 diagnostic) recommended 
for follow-up. We compared characteristics of 
women who received any follow-up evaluation 
within <7, 8 to 14, 15 to 21, and 22 to 180 days. We 
estimated odds ratios (ORs) and 95% confidence 
intervals (CIs) using multivariate ordinal logistic 
regression. 

Results: The proportion of women seeking care 
within 7 days was 23% for screening and 69% for 
diagnostic mammograms. Characteristics associ-
ated with later follow-up (>8 days vs <7 days) af-
ter an abnormal screening mammogram included 
being older (OR = 1.15; 95% CI, 1.04-1.26 [age 
70-79 years]; OR = 1.31; 95% CI, 1.14-1.51 [age 
80+ years]), Asian (OR = 1.18; 95% CI, 1.04-1.33), 
or having a college degree (OR = 1.10; 95% CI, 
1.01-1.19). Characteristics associated with earlier 
follow-up included family history of breast cancer 
(OR = 0.93; 95% CI, 0.88-0.98), symptoms at time 
of mammogram (OR = 0.79; 95% CI, 0.70-0.88), 
or extremely dense breasts (OR = 0.82; 95% CI, 
0.69-0.96). For diagnostic mammograms, symp-
toms at time of mammogram (OR = 0.47; 95% CI, 
0.39-0.56) and being obese (OR = 0.79; 95% CI, 
0.65-0.98) were associated with earlier follow-up. 

Conclusions: Several woman-level characteristics 
were associated with timely follow-up after an 
abnormal screening exam, but only presence of 
symptoms and being obese was associated with 
timely follow-up after an abnormal diagnostic 
exam.
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through the health plan, including 
screening and diagnostic exams. This 
analysis is restricted to women with an 
abnormal result from mammography 
defined as a breast Imaging reporting 
and Data System (bI-raDS)16 assess-
ment of 0 (incomplete), 4 (suspicious 
abnormality), or 5 (highly suspicious of 
malignancy). We specifically excluded 
women recommended for 6-month 
short-interval follow-up (bI-raDS 3) because we were in-
terested in abnormal exams that required immediate atten-
tion. further, we restricted the sample to women who were 
recommended to receive additional follow-up with 1 of 4 
procedures: (1) biopsy, (2) fine needle aspiration, (3) surgi-
cal evaluation, or (4) ultrasound. Women had to be continu-
ously enrolled for 12 months after the abnormal mammogram 
to ensure adequate information on follow-up. We identified 
25,272 and 5074 abnormal screening or diagnostic mammo-
grams, respectively. 

Breast Cancer Screening Program at Group Health
Since 1985, the breast Cancer Screening Program at 

Group Health has sent reminder letters to women to en-
courage participation in mammography screening.17 To date, 
the program has mailed more than 500,000 letters. breast 
clinic nurses were responsible for much of the follow-up af-
ter a mammogram. for screening mammograms, the radiologist 
interpreted the image the next working day after the mam-
mogram. The breast clinic nurses called the patient within 
24 to 48 hours after the report was issued with the patient’s 
result. If a patient had an abnormal result, the breast clinic 
nurse attempted to schedule the next available appointment 
for the patient. for diagnostic mammograms, the radiologist 
interpreted the image the same day and reported the result 
of the mammogram to the woman. a patient with an abnor-
mal diagnostic mammogram would have scheduled the next 
available follow-up appointment recommended by the radi-
ologist with the breast clinic nurse. among nonresponders 
for either screening or diagnostic mammograms, the breast 
clinic nurse would call the patient to schedule the follow-up 
appointment. 

Data Collection
at the time of the mammography visit, women completed 

a self-administered questionnaire,18 which collected infor-
mation on age, reproductive risk factors, breast screening, 
medical history, and concerns regarding women’s breasts at 
the time of the exam. Women completed the questionnaire 
before knowing the results of their mammogram. The ques-

tionnaire served as the data source for woman-level charac-
teristics under evaluation.

Information about follow-up procedures was available 
through electronic administrative data including pathology, 
radiology, utilization, and claims databases. Time to follow-up 
care was calculated from the date of the mammogram until 
the first date of follow-up care with any of the 4 procedures. 
Women might have received a procedure that was different 
from the one recommended, but was still 1 of the 4 proce-
dures of interest. We categorized women according to receipt 
of follow-up care within <7, 8 to 14, 15 to 21, and 22 to 180 
calendar days, based on ability to seek follow-up care within 
sequential weeks up to 4+ weeks. 

This study was approved by the institutional review board 
at Group Health research Institute.

Statistical Analysis
Woman-level characteristics of interest for this analysis 

included the following risk factors: age, race, body mass index 
(kg/m2), education, family history of breast cancer in first- or 
second-degree relatives, self-reported symptoms at the time 
of mammography, biopsy history prior to the mammography 
examination, radiologists’ interpretation of mammographic 
breast density,16 and use of postmenopausal hormone therapy. 
Women with missing data for any of the risk factors or with-
out follow-up within 180 days were excluded from the analy-
sis. The final sample size included 20,060 screening and 3184 
diagnostic mammograms. Descriptive summary statistics were 
calculated for each variable by interval of follow-up time.

We used a multivariate ordinal logistic regression model 
(ologit) for ordered outcome variables to compare differ-
ences in the follow-up timing intervals.19 an ordinal logistic 
model is a model for multinomial data that generalizes the 
logistic regression model. The model allows the consideration 
of differences in “early” versus “later” follow-up at each of 
the 3 thresholds of the outcome. The interpretation of the 
odds ratio is the comparison of early versus late defined in 
our analysis as <7 days versus >8 days. all analyses included 
all potential risk factors and used robust methods to account 
for clustering for multiple records per woman. Tests for trends 

Take-Away Points
Within an integrated healthcare system with an active breast health program to facilitate 
care after an abnormal mammogram, there remains woman-level characteristics associated 
with timely follow-up.

n		 Presence of symptoms was associated with timely follow-up after both abnormal 
screening and diagnostic mammogram.

n		 Women who were older, Asian, or more educated were less likely to return earlier after 
an abnormal screening mammogram. Efforts to understand and reduce barriers might be 
important in these groups of women.
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We confirmed that women of older age were more likely 
to seek care later rather than earlier for both screening and 
diagnostic mammograms.6,10 We also detected that having 
symptoms at the time of the mammogram was associated with 
earlier follow-up for both screening and diagnostic exams. 
Our finding is supported by Caplan and colleagues, who de-
termined that women with breast symptoms were diagnosed 
with breast cancer 6 days earlier than women without breast 
symptoms.15 

In this study, we found that women of asian/Pacific Is-
lander descent were more likely than white women to delay 
follow-up care after an abnormal screening mammogram. Kar-
liner and colleagues reported that asian women did not fully 
understand their physicians’ reports of their mammograms, 
particularly Chinese-speaking women.20 It is unclear whether 
language barriers were responsible for the longer delay in seek-
ing care among asian/Pacific Islander women in our study, 
but language interpreters or written materials might help re-
duce delay in other programs. 

Women with extremely dense breasts were more likely to 
seek follow-up care quickly compared with women with less 
dense breasts. Prior studies have not reported on breast den-
sity and delay in follow-up care. The sensitivity of mammog-
raphy in women with extremely dense breasts is only 30% 
compared with 80% in women with fatty breasts.21 These 
women are also likely to have an increased risk of interval 
cancers,21 which likely results in their prompt follow-up.

In our study, fewer than 1% and 4% of women with 
abnormal screening and diagnostic mammograms, respec-
tively, did not receive any follow-up within 180 days (data 
not shown). Other studies have reported lack of follow-up 
in women after abnormal exams at rates between 8% and 
28%.5,10 The difference in rates of follow-up is likely due to 
the ability of women to receive additional medical services 
within our health system at no financial burden and with the 
assistance of specially trained nurses working in the breast 
program. The use of computer monitoring to follow up with 
women postmammography reduces the delays in seeking 
care.22,23 Group Health’s breast Cancer Screening Program 
implemented active follow-up of women with breast clinic 
nurses and now uses the electronic medical record to help 
track women. 

This study was conducted in a well-characterized defined 
population of women who receive healthcare through an 
integrated delivery system. There was thorough assessment 
and follow-up of mammography screening because of the 
breast Cancer Screening Program at Group Health. We 
might have missed some clinical care that occurred at out-
side facilities that was not submitted for a claim. However, 
this is unlikely for women with their primary insurance at 

were evaluated by entering the ordinal term representing the 
categorical variable into the ordinal model. We evaluated 
the contribution of each variable using a likelihood ratio 
test, comparing the full model with the reduced model. all 
hypothesis tests were 2-sided and assumed a type I error rate 
of alpha = .05.

all analyses were conducted in Stata/MP 11.0 (Stata-
Corp, College Station, TX). 

RESULTS
for women who had an abnormal screening mammo-

gram, the median time from receipt of the exam to follow-
up was 13 days. The proportion of women receiving care 
within <7, 8 to 14, 15 to 21, and 22 to 180 days was 23.3%, 
36.3%, 22.0%, and 18.3%, respectively, among women with 
abnormal screening mammogram (table 1). for women 
who had an abnormal diagnostic mammogram, the median 
time to further follow-up was 5 days. further, the proportion 
of women receiving care within 7, 8 to 14, 15 to 21, and 
>22 days was 69.1%, 10.6%, 7.0%, and 13.2%, respectively 
(table 2).

among women with an abnormal screening mammo-
gram, those more likely to receive follow-up care after 7 days 
were older (70-79 and >80 years) (P-trend <.001), asian 
or Pacific Islander, and college graduates (P-trend = .006). 
The woman-level factors associated with being more likely 
to receive follow-up care within 7 days included reporting 
symptoms at the time of the exam, having a positive family 
history of breast cancer, and having extremely dense breasts 
(P-trend = .001) (Table 1).  

among women with an abnormal diagnostic mammo-
gram, few woman-level characteristics were associated with 
earlier or later follow-up. Older women had later follow-up 
than younger women, though the results were not statistically 
significant at all levels. Women with higher body mass index 
(P-trend = .026) and symptoms at the time of the mammo-
gram were more likely to have follow-up care earlier rather 
than later. 

DISCUSSION
This is the largest study to date to investigate the timing 

of follow-up after an abnormal mammogram. Unique fea-
tures of this analysis include the available data from an in-
tegrated healthcare system and active surveillance by nurses 
to encourage and assist patients in returning to evaluate the 
abnormality noted on the mammogram. further, we had suf-
ficient data to investigate follow-up for both screening and 
diagnostic mammograms. 
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n Table 1. Multivariable Odds Ratios and 95% Confidence Intervals for Woman-Level Characteristics Associated With 
Later Follow-up (>8 Days) Compared With Earlier Follow-up (<7 Days) for 20,060 Screening Mammogramsa

 Days to Follow-up

1-7 (n = 4685) 8-14 (n = 7277) 15-21 (n = 4422) 22-180 (n = 3676)

Characteristic No. % No. % No. % No. % ORb  95% CI

Age at diagnosis, y     

  40-49 1419 30.3 2166 29.8 1250 28.3 1092 29.7 1.00 Referent

  50-59 1649 35.2 2464 33.9 1510 34.2 1223 33.3 0.97 0.90-1.04

  60-69 909 19.4 1350 18.6 805 18.2 673 18.3 0.97 0.89-1.06

  70-79 591 12.6 1019 14.0 680 15.4 541 14.7 1.15 1.04-1.26

  >80 117 2.5 278 3.8 177 4.0 147 4.0 1.31 1.14-1.51

P-trend     <.001
Race     

  White 4173 89.1 6429 88.4 3930 88.9 3250 88.4 1.00 Referent

  African American 125 2.7 232 3.2 107 2.4 95 2.6 0.92 0.80-1.07

  Asian/Pacific Islander 189 4.0 332 4.6 220 5.0 195 5.3 1.18 1.04-1.33

  Other 198 4.2 284 3.9 165 3.7 136 3.7 0.93 0.91-1.07

Body mass index, kg/m2     

  <25 1855 39.6 2946 40.5 1776 40.2 1435 39.0 1.00 Referent

  25-29.9 1459 31.1 2268 31.2 1386 31.3 1202 32.7 1.01 0.95-1.08

  30+ 1371 29.3 2063 28.4 1260 28.5 1039 28.3 0.97 0.90-1.03

P-trend     .369
Education     

  High school graduate or less 1220 26.0 1701 23.4 1044 23.6 908 24.7 1.00 Referent

  Some college 1689 36.0 2538 34.9 1554 35.1 1309 35.6 1.05 0.98-1.12

  College graduate 767 16.4 1319 18.1 783 17.7 658 17.9 1.10 1.01-1.19

  Postgraduate 1009 21.5 1719 23.6 1041 23.5 801 21.8 1.11 1.02-1.20

P-trend     .006
Family history of breast cancer     

  No 2681 57.2 4231 58.1 2579 58.3 2287 62.2 1.00 Referent

  Yes 2004 42.8 3046 41.9 1843 41.7 1,389 37.8 0.93 0.88-0.98

Breast symptoms at time of 
mammogram 

    

  No 4325 92.3 6869 94.4 4190 94.8 3483 94.8 1.00 Referent

  Yes 360 7.7 408 5.6 232 5.2 193 5.2 0.79 0.70-0.88

Prior breast biopsy     

  None 3667 78.3 5802 79.7 3537 80.0 2921 79.5 1.00 Referent

  1 758 16.2 1125 15.5 677 15.3 585 15.9 0.99 0.92-1.06

  2+ 260 5.6 350 4.8 208 4.7 170 4.6 0.91 0.80-1.02

P-trend .198 
Breast density assigned  
at mammogram 

    

  Almost entirely fat 149 3.2 245 3.4 144 3.3 124 3.4 1.00 Referent

  Scattered fibroglandular 1554 33.2 2446 33.6 1522 34.4 1270 34.6 0.98 0.85-1.13

  Heterogeneously dense 2386 50.9 3686 50.6 2280 51.6 1928 52.4 0.95 0.82-1.10

  Extremely dense 596 12.7 900 12.4 476 10.8 354 9.6 0.82 0.69-0.96

P-trend     .001
Postmenopausal hormone 
therapy 

    

  No 2059 44.0 3278 45.1 1969 44.5 1645 44.8 1.00 Referent

  Yes 2626 56.0 3999 54.9 2453 55.6 2031 55.2 0.97 0.92-1.03

  Current 1875 41.7 2756 39.5 1693 39.9 1344 37.8 0.95 0.89-1.01

  Former 563 12.5 945 13.6 581 13.7 570 16.0 1.03 0.94-1.12

CI indicates confidence interval; OR, odds ratio.  
aBoldfaced entries are statistically significant.  
bModels were adjusted for all other variables presented in the table, in addition to the year of the exam. 
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n Table 2. Multivariable Odds Ratios and 95% Confidence Intervals for Woman-Level Characteristics Associated 
With Later Follow-up (>8 Days) Compared With Earlier Follow-up (<7 Days) for 3184 Diagnostic Mammogramsa

Days to Follow-up

1-7 (n = 2201) 8-14 (n = 340) 15-21 (n = 223) 22-180 (n = 420)

Characteristic No. % No. % No. % No. % ORb 95% CI

Age at diagnosis, y     

  40-49 714 32.4 120 35.3 60 26.9 107 25.5 1.00 Referent

  50-59 701 31.9 105 30.9 63 28.2 130 31.0 1.08 0.87-1.35

  60-69 392 17.8 64 18.8 42 18.8 82 19.5 1.16 0.89-1.50

  70-79 298 13.5 42 12.3 47 21.1 77 18.3 1.40 1.07-1.83

  >80 96 4.4 9 2.7 11 4.9 24 5.7 1.13 0.75-1.83

P-trend     .039

Race     

  White 1906 86.6 306 90.0 197 88.3 365 86.9 1.00 Referent

  African American 78 3.5 14 4.1 5 2.2 15 3.6 1.09 0.71-1.68

  Asian/Pacific Islander 110 5.0 10 2.9 10 4.5 28 6.7 1.17 0.80-1.72

  Other 107 4.9 10 2.9 11 4.9 12 2.9 0.78 0.52-1.18

Body mass index, kg/m2     

  <25 902 41.0 156 45.9 100 44.8 184 43.8 1.00 Referent

  25-29.9 661 30.0 110 32.3 59 26.5 128 30.5 0.88 0.73-1.06

  30+ 638 29.0 74 21.8 64 28.7 108 25.7 0.79 0.65-0.98

P-trend     .026

Education     

  High school graduate or less 529 24.0 73 21.5 57 25.6 125 29.8 1.00 Referent

  Some college 818 37.2 102 30.0 75 33.6 141 33.6 0.89 0.73-1.10

  College graduate 369 16.8 74 21.8 51 22.9 60 14.3 1.12 0.89-1.43

  Postgraduate 485 22.0 91 26.8 40 17.9 94 22.4 1.02 0.81-1.29

P-trend .407

Family history of breast cancer     

  No 1274 57.9 197 57.9 130 58.3 239 56.9 1.00 Referent

  Yes 927 42.1 143 42.1 93 41.7 181 43.1 0.97 0.83-1.14

Breast symptoms at time of 
mammogram

    

  No 1334 60.6 234 68.8 166 74.4 340 81.0 1.00 Referent

  Yes 867 39.4 106 31.2 57 25.6 80 19.0 0.47 0.39-0.56

Biopsy history     

  None 1652 75.1 255 75.0 160 71.8 325 77.4 1.00 Referent

  1 394 17.9 59 17.3 46 20.6 73 17.4 0.99 0.81-1.21

  2+ 155 7.0 26 7.6 17 7.6 22 5.2 0.94 0.69-1.27

P-trend .717

Breast density assigned at 
mammogram

   

  Almost entirely fat 74 3.4 5 1.5 6 2.7 19 4.5 1.00 Referent

  Scattered fibroglandular 630 28.6 101 29.7 80 35.9 133 31.7 1.10 0.67-1.79

  Heterogeneously dense 1154 52.4 185 54.4 109 48.9 210 50.0 1.05 0.64-1.72

  Extremely dense 343 15.6 49 14.4 28 12.6 58 13.8 0.97 0.57-1.64

P-trend .502

Hormone therapy     

  No 1011 45.9 169 49.7 82 36.8 190 45.2 1.00 Referent

  Yes 1190 54.1 171 50.3 141 63.2 230 54.8 0.96 0.80-1.15

  Current 816 38.9 110 34.8 89 42.8 163 41.8 0.92 0.75-1.12

  Former 273 13.0 37 11.7 37 17.8 39 10.0 1.00 0.77-1.31

CI indicates confidence interval; OR, odds ratio.  
aBoldfaced entries are statistically significant.  
bModels were adjusted for all other variables presented in the table, in addition to the year of the exam. 
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the health plan, because filing a claim would enable pay-
ment for outside services and women would be motivated 
to do so.  

Clinical guidelines for promptness in obtaining an evalua-
tion after an abnormality is noted on mammography examina-
tion are not well established. an assessment of the National 
Initiative on Cancer Care Quality in the United States sug-
gests that 90% of patients should be seen within 3 weeks of 
an abnormal screening mammogram for a diagnostic mammo-
gram, within 14 days from needing an open biopsy to cancer 
diagnosis, and within 5 working days from breast cancer diag-
nosis to an appointment with the treating physician.24 While 
we cannot make a direct comparison to the National Initiative 
for Cancer Care Quality, we can report that 82% of women 
received the recommended follow-up care within 3 weeks of 
their abnormal screening mammogram. further, 69% of wom-
en with abnormal diagnostic mammograms received recom-
mended follow-up care within 7 days. In 2004, the National 
Quality Measures for breast Centers identified 2 measures of 
timely follow-up: imaging timeliness of care (ie, time between 
screening mammogram, diagnostic mammogram, needle biop-
sy, surgery) and surgical timeliness (ie, time between diagnostic 
mammogram, open surgical biopsy/excision, initial breast can-
cer surgery).25 There are characteristics that influence women’s 
timeliness to follow-up that future interventions may address 
to reduce delays in breast cancer diagnosis. 

Author Affiliations: from Group Health research Institute (KJW, eJab, 
SH, DSMb), Seattle, Wa; and Department of General Internal Medicine 
(JGe), University of Washington, Seattle, Wa.

Funding Source: This research was supported by the National Cancer In-
stitute (Dr buist, Principal Investigator, U01Ca63731; and Dr elmore, Prin-
cipal Investigator, K05Ca104699). 

Author Disclosures: The authors (KJW, eJab, SH, JGe, DSMb) report 
no relationship or financial interest with any entity that would pose a conflict 
of interest with the subject matter of this article. 

Authorship Information: Concept and design (eJab, DSMb); acquisi-
tion of data (DSMb); analysis and interpretation of data (KJW, eJab, SH, 
JGe, DSMb); drafting of the manuscript (KJW, JGe, DSMb); critical revision 
of the manuscript for important intellectual content (KJW, eJab, SH, JGe, 
DSMb); statistical analysis (KJW, SH, DSMb); provision of study materials or 
patients (DSMb); obtaining funding (DSMb); administrative, technical, or 
logistic support (DSMb); and supervision (DSMb).

Address correspondence to: Karen J. Wernli, PhD, Group Health re-
search Institute, 1730 Minor ave, Ste 1600, Seattle, Wa 98101. e-mail: 
wernli.k@ghc.org.

REFERENCES
1. Centers for Disease Control and Prevention (CDC). Use of mammo-
grams among women age > or  =  40 years—United States, 2000-2005. 
MMWR Morb Mortal Wkly Rep. 2007;56(3):49-51.  
2. Rosenberg RD, Yankaskas BC, Abraham LA, et al. Performance 
benchmarks for screening mammography. Radiology. 2006;241(1): 
55-66.
3. Sickles EA, Miglioretti DL, Ballard-Barbash R, et al. Performance 
benchmarks for diagnostic mammography. Radiology. 2005;235(3): 
775-790.

4. Battaglia TA, Roloff K, Posner MA, Freund KM. Improving follow-up 
to abnormal breast cancer screening in an urban population. A patient 
navigation intervention. Cancer. 2007;109(2 suppl):359-367.

5. Jones BA, Dailey A, Calvocoressi L, et al. Inadequate follow-up of 
abnormal screening mammograms: findings from the race differences 
in screening mammography process study (United States). Cancer 
Causes Control. 2005;16(7):809-821.

6. Burack RC, Simon MS, Stano M, George J, Coombs J. Follow-up 
among women with an abnormal mammogram in an HMO: is it com-
plete, timely, and efficient? Am J Manag Care. 2000;6(10):1102-1113.

7. Ganry O, Peng J, Dubreuil A. Influence of abnormal screens on delays 
and prognostic indicators of screen-detected breast carcinoma. J Med 
Screen. 2004;11(1):28-31.

8. Gold HT, Do HT, Dick AW. Correlates and effect of suboptimal radio-
therapy in women with ductal carcinoma in situ or early invasive 
breast cancer. Cancer. 2008;113(11):3108-3115.

9. Hershman DL, Wang X, McBride R, Jacobson JS, Grann VR, Neugut 
AI. Delay of adjuvant chemotherapy initiation following breast cancer 
surgery among elderly women. Breast Cancer Res Treat. 2006;99(3): 
313-321.

10. Weinmann S, Taplin SH, Gilbert J, et al. Characteristics of women 
refusing follow-up for tests or symptoms suggestive of breast cancer. 
J Natl Cancer Inst Monogr. 2005(35):33-38.  

11. Rojas M, Mandelblatt J, Cagney K, Kerner J, Freeman H. Barriers to 
follow-up of abnormal screening mammograms among low-income 
minority women. Cancer Control Center of Harlem. Ethn Health. 1996; 
1(3):221-228.

12. McCarthy BD, Yood MU, Boohaker EA, Ward RE, Rebner M, Johnson 
CC. Inadequate follow-up of abnormal mammograms. Am J Prev Med. 
1996;12(4):282-288.

13. Juarbe TC, Kaplan CP, Somkin CP, Pasick R, Gildengorin G, Pérez-
Stable EJ. Are risk factors for breast cancer associated with follow-up 
procedures in diverse women with abnormal mammography? Cancer 
Causes Control. 2005;16(3):245-253.

14. Press R, Carrasquillo O, Sciacca RR, Giardina EG. Racial/ethnic dis-
parities in time to follow-up after an abnormal mammogram. J Womens 
Health (Larchmt). 2008;17(6):923-930.

15. Caplan LS, May DS, Richardson LC. Time to diagnosis and treat-
ment of breast cancer: results from the National Breast and Cervical 
Cancer Early Detection Program, 1991-1995. Am J Public Health. 2000; 
90(1):130-134.

16. American College of Radiology. Breast Imaging Reporting and 
Data System Atlas (BI-RADS® Atlas). Reston, VA: American College of 
Radiology; 2003. 

17. Taplin SH, Ichikawa L, Buist DS, Seger D, White E. Evaluating orga-
nized breast cancer screening implementation: the prevention of late-
stage disease? Cancer Epidemiol Biomarkers Prev. 2004;13(2):225-234.

18. Group Health Research Institute. Breast Cancer Surveillance, Group 
Health Research Institute. 2008. http://www.grouphealthresearch.org/
surveillanceproject/default.htm. Accessed June 2, 2010.

19. Agresti A. Categorical Data Analysis. Hoboken, NJ: Wiley-Intersci-
ence; 2002.

20. Karliner LS, Kaplan CP, Juarbe T, Pasick R, Pérez-Stable EJ. Poor pa-
tient comprehension of abnormal mammography results. J Gen Intern 
Med. 2005;20(5):432-437. 

21. Mandelson MT, Oestreicher N, Porter PL, et al. Breast density as a 
predictor of mammographic detection: comparison of interval- and 
screen-detected cancers. J Natl Cancer Inst. 2000;92(13):1081-1087.

22. Kerlikowske K. Timeliness of follow-up after abnormal screening 
mammography. Breast Cancer Res Treat. 1996;40(1):53-64.

23. Monticciolo DL, Sickles EA. Computerized follow-up of abnormali-
ties detected at mammography screening. AJR Am J Roentgenol. 
1990;155(4):751-753.

24. Malin JL, Schneider EC, Epstein AM, Adams J, Emanuel EJ, Kahn 
KL. Results of the National Initiative for Cancer Care Quality: how can 
we improve the quality of cancer care in the United States [published 
correction appears in J Clin Oncol. 2006;24(12):1966]? J Clin Oncol. 
2006;24(4):626-634.

25. Kaufman CS. National quality validation programs for breast cen-
ters. Expert Rev Anticancer Ther. 2007;7(10):1357-1362. n


