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Abstract
Objective—The transition from screen-film to digital mammography may have altered
diagnostic evaluation of women following a positive screening examination. This study compared
use and timeliness of diagnostic imaging and biopsy for women screened with screen-film or
digital mammography.

Materials and Methods—Data were from 35,321 positive screening mammograms on 32,087
women aged 40–89 years, from 22 Breast Cancer Surveillance Consortium facilities in 2005–
2008. Diagnostic pathways were classified by their inclusion of diagnostic mammography,
ultrasound, magnetic resonance imaging (MRI), and biopsy. We compared time to resolution and
frequency of diagnostic pathways by patient characteristics, screening exam modality, and
radiology facility. Between-facility differences were evaluated by computing the proportion of
mammograms receiving follow-up with a particular pathway for each facility and examining
variation in these proportions across facilities. Multinomial logistic regression adjusting for age,
calendar year, and facility compared odds of follow-up with each pathway.

Results—The median time to resolution of a positive screening mammogram was 10 days.
Compared to screen-film mammograms, digital mammograms were more frequently followed by
only a single diagnostic mammogram (46% vs. 36%). Pathways following digital screening
mammography were also less likely to include biopsy (16% vs. 20%). However, in adjusted
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analyses most differences were not statistically significant (p = 0.857 for mammography only; p =
0.03 for biopsy). Substantial variability in diagnostic pathway frequency was seen across facilities.
For instance, the frequency of evaluation with diagnostic mammography alone ranged from 23%
to 55% across facilities.

Conclusion—Differences in evaluation of positive digital and screen-film screening
mammograms were minor, and appeared to be largely attributable to substantial variation between
radiology facilities. To guide health systems in their efforts to eliminate practices that do not
contribute to effective care, we need further research to identify the causes of this variation and the
best evidence-based approach for follow-up.
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Introduction
Mammography is the best tool for early detection of breast cancer [1–3]. However, due to
the modest positive predictive value of screening mammography, many women who will not
ultimately be diagnosed with cancer undergo additional diagnostic evaluation [4]. These
unnecessary diagnostic evaluations are a burden on women and the healthcare system. We
could reduce this burden by improving the specificity of screening mammography and by
decreasing the number of tests, particularly invasive procedures, required to reach a
diagnosis.

Digital mammography has rapidly replaced screen-film as the dominant modality for both
screening and diagnostic mammography. As of February 1, 2013, 89.6% of licensed
mammography machines in the United States were full-field digital machines [5]. Digital
mammography holds the potential to improve detection of breast cancer; it performs better
than screen-film for younger women and those with dense breasts [6,7]. If this improvement
in performance is attributable to clearer imaging of lesions for young women or those with
dense breasts, then digital mammography holds the promise of more rapid resolution of
suspected breast cancer for these women. However, to fully understand the implications for
women and the healthcare system of transitioning to this new screening technology, we need
to compare the efficiency of diagnostic evaluations following digital mammography to those
following screen-film mammography.

The cost of diagnostic evaluation of abnormal mammograms is significant. Lee et al. [8]
estimated that the annual cost to Medicare of diagnostic work-up of suspected breast cancer
is $679 million. Based on an analysis of data from a nonprofit healthcare system, Chubak et
al. [9] estimated that each false-positive mammogram costs the payer an average of $527. A
cost-effectiveness analysis previously compared the cost of screening with screen-film
versus digital mammography [10]. However, that analysis assumed common costs of
abnormal mammography for the two modalities. Although the positive predictive values of
screen-film and digital screening mammography are similar, at 4.0% and 3.8% for screen-
film and digital, respectively [11], we do not know if the number or timeliness of diagnostic
evaluations after a positive digital or screen-film mammogram are different. Any differences
in diagnostic evaluations would affect the cost-effectiveness of digital mammography.

A few previous investigations have studied the use of diagnostic imaging following
screening mammography [12–14], but these studies pre-date the introduction of digital
mammography. In this study we characterize the use and timeliness of diagnostic evaluation
following screen-film and digital screening mammography using data from a large cohort
within the Breast Cancer Surveillance Consortium (BCSC).
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Materials and Methods
Study Setting, Data Sources, and Subjects

Data were from five mammography registries within the BCSC: Carolina Mammography
Registry, Group Health Registry in Washington State, New Hampshire Mammography
Network, San Francisco Mammography Registry, and Vermont Breast Cancer Surveillance
System (http://breastscreening.cancer.gov). Registries collected data from community
radiology facilities including patient characteristics and clinical information at each
mammogram. Radiologists’ assessments and recommendations were based on the American
College of Radiology’s Breast Imaging Reporting and Data System (BI-RADS®) [15].
Breast cancer diagnoses were obtained by linking BCSC data to pathology databases,
regional Surveillance, Epidemiology, and End Results (SEER) programs, and state tumor
registries. Data were pooled at a central Statistical Coordinating Center. Registries and the
Coordinating Center received Institutional Review Board approval for active or passive
consenting processes or a waiver of consent to enroll participants, link data, and perform
analysis. All procedures were Health Insurance Portability and Accountability Act
compliant, and registries and the Coordinating Center received a Federal Certificate of
Confidentiality and other protections for the identities of women, physicians, and facilities.

Women who receive screening mammograms at BCSC facilities might receive some follow-
up care at facilities outside of the BCSC. For the four BCSC registries, excluding Group
Health, included in this study, we identified a subset of BCSC facilities for which the
majority of diagnostic evaluations were captured in the BCSC database by comparing
follow-up procedures captured by the BCSC to a linked database of Medicare claims. We
used data from Medicare claims files (the Carrier Claims and Outpatient files) and the
Medicare denominator file, which provides demographic, enrollment, and vital status data.
For the four registries, 87% of women age 65 years and older were successfully matched to
Medicare claims [16]. Inability to match women to Medicare claims was most often due to
missing social security numbers.

For the four non-Group Health registries, we evaluated capture of diagnostic evaluation
following an abnormal screening mammogram by identifying all BCSC mammograms with
a radiologist’s abnormal interpretation among women who were aged 65 or older on
mammography examination dates from January 1, 2005 to December 31, 2006, the most
recent year for which Medicare claims data were available. We then searched Medicare
claims data for 270 days after the mammography date to identify subsequent breast imaging
and biopsy captured by Medicare claims. We chose this 270-day window to conservatively
capture all subsequent evaluations because previous research indicated that the majority of
evaluations are completed within 6 months or less [17]. For each diagnostic imaging or
biopsy event found in claims data we looked for corresponding diagnostic procedures in
BCSC data. Diagnostic procedures were categorized as mammography, ultrasound, and fine-
needle aspiration (FNA)/biopsy based on Healthcare Common Procedure Coding System
procedure codes. For each BCSC facility we computed the proportion of diagnostic
procedures found in Medicare claims that were also captured in BCSC records for each class
of diagnostic procedure. We included facilities in our study if this assessment indicated at
least 80% capture by the BCSC of diagnostic mammography, breast ultrasound, and FNA/
biopsy.

We were unable to use this method to validate capture of diagnostic evaluations for Group
Health facilities because, as a managed care organization, Group Health is not required to
submit itemized claims to the Center for Medicare and Medicaid Services. However, for
Group Health, complete capture of follow-up procedures was likely because Group Health is
an integrated health plan and care system. Women were likely to receive follow-up care
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inside the system, which would be captured in our database. In addition, Group Health
claims data provided information on women who received care outside the system.
Therefore, all Group Health facilities were included in our analysis.

Thus, our study used data on women screened at all Group Health facilities along with
BCSC facilities from the four other registries with at least 80% capture of diagnostic
evaluations, for a total of 22 facilities contributing data. We analyzed diagnostic evaluation
pathways following a positive digital or screen-film screening examination. We included all
abnormal screening mammograms captured by the BCSC for women aged 40–89 years
performed in 2005–2008 at an included facility. A screening mammogram was considered to
be positive according to the standard BCSC definition (http://breastscreening.cancer.gov/
data/bcsc_data_definitions.pdf): BI-RADS assessment of 0 (needs additional imaging
evaluation); 4 (suspicious abnormality); 5 (highly suggestive of malignancy); or 3 (probably
benign finding) with a recommendation for additional imaging, clinical examination, or
biopsy, FNA, or surgical consultation [15].

Definitions
Screening mammograms were classified as digital or screen-film based on information
provided by the radiology facility. Diagnostic evaluation pathways were defined as the
series of procedures that women underwent following a positive screening mammography.
Pathways were established using imaging and FNA/biopsy data captured by the BCSC. For
each screening mammogram, we looked ahead in 90-day increments from the date of the
initial screening examination to identify diagnostic imaging (digital or screen-film
mammography, ultrasound, or magnetic resonance imaging [MRI]) and biopsy or FNA that
the woman received. The woman’s pathway was extended if any diagnostic evaluation was
performed within 90 days of the previous evaluation. The pathway continued until no further
imaging or biopsy was performed within 90 days after the last evaluation. Pathways were
then defined on the basis of the sequence of imaging examinations and biopsy/FNA
observed in the BCSC database. Each element included in a pathway represents a distinct
visit for an additional diagnostic evaluation. For example, “mammography, ultrasound,
biopsy” represents a screening mammogram followed by a diagnostic mammogram, an
ultrasound, and a biopsy or FNA. Pathways could include repeated instances of the same
imaging modality. For example, “mammography, mammography, ultrasound” represents a
pathway in which a screening mammogram was followed by two mammography visits
followed by an ultrasound prior to resolution of diagnostic evaluation.

Patient characteristics were collected by questionnaire at each examination. Mammograms
were considered screening exams if the radiologist indicated routine screening. To avoid
misclassifying diagnostic mammograms as screening exams, we classified mammograms as
diagnostic if a breast-imaging exam occurred within the prior nine months.

Statistical analysis
We summarized characteristics of women and mammograms overall and stratified by digital
or screen-film screening examination using descriptive statistics (counts and proportions).
We described the distribution of the most common diagnostic evaluation pathways for
digital and screen-film screening mammography. For common diagnostic pathways, we
computed the distribution of characteristics of women, mammograms, and cancers
diagnosed in the following year using counts and percentages. We summarized the time to
resolution of diagnostic evaluation by computing the number of days between the screening
mammogram and the last diagnostic procedure in the pathway and report the median and
interquartile range (IQR).
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To investigate variability in diagnostic pathways across radiology facilities, we computed
the frequency of common diagnostic pathways and any pathway including biopsy following
a BI-RADS 0 screening examination for each facility. We restricted this analysis to
mammograms with an initial screening assessment of BI-RADS 0 to limit variability
attributable to differences in findings on screening mammography. This analysis was also
limited to facilities with at least 100 BI-RADS 0 screening mammograms to reduce apparent
variability across facilities due to instability of estimates.

We compared diagnostic evaluation pathways after digital versus screen-film screening
examinations adjusting for between-facility differences using multinomial logistic
regression to estimate adjusted relative risk ratios (RRRs). The RRR estimated how receipt
of digital versus screen-film screening mammography changed the relative risk that a
woman would proceed through a particular pathway compared to diagnostic mammography
alone. The RRR was estimated as the ratio of the relative risk of a digital screening
mammogram leading to each of the common diagnostic pathways compared to diagnostic
mammography alone divided by the relative risk of a screen-film screening mammogram
leading to each of the common diagnostic pathways compared to diagnostic mammography
alone. For each pathway we also used linear regression to estimate the adjusted difference in
the mean time to resolution after digital versus screen-film screening mammograms. We
used log-linear regression to estimate the relative risk of a digital versus screen-film
screening mammogram being followed by a pathway that included biopsy. All regression
models were adjusted for age (categorized in 10-year increments), examination year
(categorized in 1-year increments), and facility.

Statistical significance was evaluated at the two-sided alpha = 0.05 level. All statistical
analyses were conducted using R 2.14.0 (R Development Core Team, Vienna, Austria).

Results
Study sample

We identified a total of 22 facilities meeting inclusion criteria; these were Group Health
facilities and those with >80% capture of diagnostic imaging and biopsy/FNA. From these
facilities, 35,321 positive screening mammograms from 32,087 women met inclusion
criteria. We found that 95.4% of positive screening mammograms were followed by
diagnostic evaluation of some kind within 90 days.

Use of digital mammography increased notably over the study period from 28% of screening
mammograms in 2005 to 60% in 2008. Overall, demographic characteristics of women
receiving screen-film and digital screening mammograms were similar (Table 1). However,
women receiving digital mammograms were more likely to be younger (40% vs. 30% aged
40–49 years for digital vs. screen-film) and to have less dense breasts (10% vs. 3% BI-
RADS 1 breast density for digital vs. screen-film).

Diagnostic evaluation following screening mammography
Diagnostic evaluation pathways after both digital and screen-film screening mammography
were resolved in a median of 10 days (IQR 6–18 days for digital, 6–17 days for screen-film)
(Table 2). The most common evaluation following a positive screen-film or digital screening
mammogram was a single diagnostic mammogram (Table 2). The next most common
diagnostic pathway was evaluation with a diagnostic mammogram and ultrasound. Two
pathways, “mammography, mammography, ultrasound” and “mammography,
mammography, ultrasound, biopsy” were more than 10 times more likely to be used
following screen-film screening mammograms compared to digital. These two pathways
were used almost exclusively by two facilities that performed only screen-film
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mammography, resulting in this substantial difference. The diagnostic work-up included
biopsy for 20% of screen-film screening mammograms and 16% of digital screening
mammograms. In our data only 222 mammograms were evaluated using MRI.

We stratified the most common diagnostic pathways following a positive screening
mammogram into those that included only diagnostic imaging (Table 3) and those that
included both imaging and biopsy (Table 4). Women aged 40–49 years were more likely to
receive a pathway including ultrasound. Among diagnostic pathways ending in biopsy,
substantial differences were observed in the age distribution of women (Table 4). The
“mammography, biopsy” and “mammography, ultrasound, biopsy, biopsy” pathways were
less common among women aged 40–49. The two longest pathways (“mammography,
ultrasound, biopsy, biopsy” and “mammography, mammography, ultrasound, biopsy”) were
more common following screen-film mammography than digital. The proportion of true-
positive results was lowest (6%) for the pathway including multiple biopsies
(“mammography, ultrasound, biopsy, biopsy”). The “mammography, biopsy” pathway also
diagnosed a much higher proportion of Stage 0 cancers (71%) compared to all other
pathways where Stage 0 constituted 19% or less of cancer diagnoses.

Our analysis showed wide variability across facilities in diagnostic evaluation of BI-RADS
0 screening mammograms (Figure 1). Evaluation with diagnostic mammography alone
ranged from 23% of mammograms at the facility that used this pathway the least, to 55% of
mammograms at the facility that used this pathway most often. The proportion of BI-RADS
0 screening mammograms that were followed by a pathway including biopsy ranged from
10% to 32%.

To determine the association between receipt of digital vs. screen-film screening
mammography and diagnostic evaluation pathways adjusting for between-facility
differences, we used RRRs. The RRR is the ratio of the adjusted relative risk of a diagnostic
pathway after digital vs. screen-film screening mammography relative to diagnostic
mammography alone (Table 5). Two common pathways (“mammography, mammography,
ultrasound” and “mammography, mammography, ultrasound, biopsy”) were not included in
this analysis because very few digital screening mammograms were followed by these
pathways. After adjustment, the RRR of ultrasound alone compared to digital
mammography alone was significantly lower following digital screening mammography
compared to screen-film (RRR 0.39, 95% CI [0.29, 0.54]) (Table 5). Digital screening
mammograms were also significantly less likely than screen-film mammograms to be
followed by the “ultrasound, biopsy” pathway compared to diagnostic mammography alone
(RRR 0.29, 95% CI [0.17, 0.51]). No significant differences were observed in mean time to
resolution for any pathway. Digital screening mammograms were less likely to be followed
by a pathway including biopsy compared to screen-film screening mammograms (relative
risk = 0.89, 95% CI [0.8, 1.0], p = 0.034).

Discussion
We compared the use and timing of diagnostic pathways following screen-film and digital
mammograms in a sample of over 30,000 positive screening mammograms from the BCSC.
Overall, diagnostic follow-up pathways were similar following the two screening modalities.
Positive digital screening mammograms were resolved following a single diagnostic
mammogram in 46% of cases compared to 36% following screen-film mammography.
Similarly, compared to screen-film mammograms, digital mammograms were followed less
often by pathways including biopsy.
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Substantial variability was observed between facilities’ in their use of diagnostic pathways
in the evaluation of BI-RADS 0 mammograms. Some of this variability may be due to
differences in the patient populations served by these facilities. Previous research has
identified between-facility variability in interpretive performance of screening
mammography [18]. Differences in interpretive performance may translate into differences
in diagnostic evaluation. For instance, facilities with higher recall rates may have lower
thresholds for recalling poor quality images and hence may have more positive
mammograms that can be resolved with only an additional mammogram. Alternatively,
differences in facility organization or practice patterns could translate into differences in
diagnostic evaluation. One previous study found that facilities that conducted immediate
interpretation had higher recall rates than facilities where mammograms were batch
interpreted [19]. This type of difference could affect both timeliness and use of subsequent
diagnostic imaging.

Differences in evaluation following screen-film and digital mammograms may be
attributable to a learning curve effect. During the period in our study, many facilities
included in our analysis had recently introduced digital mammography. Previous research
found that, early in the implementation period, use of diagnostic imaging after digital
mammography was higher than use after screen-film mammography, but this decreased over
time [20]. No change was found in the frequency of biopsy following the introduction of
digital mammography. This is consistent with our observation that digital screening
mammograms were more likely to be followed by diagnostic mammography alone. This
may represent a transient increase in recalls that can be resolved by a single additional
mammogram following the implementation of a new imaging modality.

Women receiving positive digital screening mammograms tended to be younger than those
receiving screen-film mammograms. Previous studies have shown that digital performs
somewhat better in younger women [7,11]. These results might suggest that younger women
are either choosing digital screening or being triaged to this modality. Breast density also
appeared to be lower for digital screening mammograms compared to screen-film. This is
consistent with prior research that showed that interpreted breast density tends to be lower
for digital mammograms [21].

In a previous study of Medicare beneficiaries from 1995, the median time to follow-up
mammography was found to be 20 days [14]. Across all diagnostic pathways, we found a
median time to resolution of only 10 days, possibly indicating that timeliness of follow-up
has improved over the previous decade. However, other BCSC research has shown variation
across facilities in timeliness of follow-up, suggesting that even our excellent resolution
times may be obscuring delays at individual facilities or for specific patient populations
[22,17].

This study has some limitations. We used Medicare claims to identify a subset of BCSC
mammography facilities that had good capture of diagnostic procedures following a positive
mammogram. However, some procedures might have been missed so our observed
diagnostic pathways might be missing some imaging events or biopsies. Additionally, this
study is based on a subset of BCSC facilities with the most complete capture of follow-up
imaging and invasive procedures. Although the BCSC has previously been shown to be
representative of radiology facilities in community practice in the United States [23], the
subset of facilities used in this analysis may not be a representative sample.

We found only modest differences between diagnostic evaluations following digital and
screen-film screening mammograms, indicating that the transition to digital mammography
has not introduced notable new burdens on women or their healthcare systems. However, we
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found substantial variation between radiology facilities. This indicates that the number and
type of follow-up studies a woman receives after an abnormal mammogram depends on
where she gets her care. As healthcare systems seek to eliminate variation that does not
contribute to effective care, they will need evidence from further research that identifies the
causes of this variation and the best evidence-based approaches to follow-up.
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Fig. 1. Variability in use of diagnostic pathways across Breast Cancer Surveillance Consortium
facilities
The upper and lower boundaries of each box represent the 75th and 25th percentiles of the
distribution of the proportion of BI-RADS 0 screening mammograms receiving a particular
work-up pathway. Heavy lines at the center of the box represent the median of the
distribution. Whiskers represent the most extreme outliers within 1.5 times the interquartile
range of the boundaries of the box. Individual points are facilities lying outside this range. M
= mammogram, U = ultrasound, B = biopsy
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Table 1

Characteristics of women and screening mammograms included in analyses of diagnostic evaluation following
positive screening mammography.

Overall (N=35,321) Digital index mammogram (N =
16,801)

Screen-film index mammogram
(N = 18,520)

N (%) N (%) N (%)

Screening examination year

 2005 8276 (23.4) 2354 (14.0) 5922 (32.0)

 2006 9385 (26.6) 4718 (28.1) 4667 (25.2)

 2007 9058 (25.6) 4588 (27.3) 4470 (24.1)

 2008 8602 (24.4) 5141 (30.6) 3461 (18.7)

Age (years)

 40–49 12129 (34.3) 6659 (39.6) 5470 (29.5)

 50–59 11785 (33.4) 5374 (32.0) 6411 (34.6)

 60–69 6698 (19.0) 2908 (17.3) 3790 (20.5)

 70–79 3397 (9.6) 1373 (8.2) 2024 (10.9)

 80–89 1312 (3.7) 487 (2.9) 825 (4.5)

Race/ethnicity†

 Non-Hispanic white 27739 (83.9) 13617 (84.8) 14122 (83.1)

 Non-Hispanic black 1145 (3.5) 394 (2.5) 751 (4.4)

 Hispanic 1812 (5.5) 1036 (6.5) 776 (4.6)

 Asian/Pacific Islander 2256 (6.8) 977 (6.1) 1279 (7.5)

 Native American/Alaska Native 107 (0.3) 34 (0.2) 73 (0.4)

 Unknown/Other 2262 (6.4) 743 (4.4) 1519 (8.2)

Family history of breast cancer†

 Yes 5690 (19.8) 2798 (18.2) 2892 (21.5)

 No 23094 (80.2) 12539 (81.8) 10555 (78.5)

 Unknown 6537 (18.5) 1464 (8.7) 5073 (27.4)

BI-RADS* breast density†

 1 Almost entirely fat 1970 (6.1) 1542 (9.9) 428 (2.6)

 2 Scattered fibroglandular densities 10933 (33.8) 6015 (38.6) 4918 (29.3)

 3 Heterogeneously dense 16537 (51.1) 6782 (43.5) 9755 (58.1)

 4 Extremely dense 2922 (9.0) 1236 (7.9) 1686 (10.0)

 Unknown 2959 (8.4) 1226 (7.3) 1733 (9.4)

Initial BI-RADS screening assessment

 3 probably benign finding 34 (0.1) 13 (0.1) 21 (0.1)

 0 needs additional imaging evaluation 35208 (99.7) 16758 (99.7) 18450 (99.6)

 4 suspicious abnormality 51 (0.1) 25 (0.2) 26 (0.1)

 5 highly suggestive of malignancy 28 (0.1) 5 (0.0) 23 (0.1)

*
BI-RADS = Breast Imaging Reporting and Data System

†
Proportions computed from among women with non-missing values
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Table 2

Time to resolution and frequency of the most common diagnostic pathways, no follow-up, or other diagnostic
evaluation for positive digital or screen-film screening mammogram.

Digital index mammogram (N = 16,801)
Screen-film index mammogram (N =

18,520)

Median (IQR*) Median (IQR)

Time to resolution (days) 10 (6, 18) 10 (6, 17)

N (%) N (%)

Mammography only 7681 (45.7) 6698 (36.2)

Mammography, ultrasound 4739 (28.2) 4062 (21.9)

Mammography, biopsy 1100 (6.6) 1045 (5.6)

Mammography, ultrasound, biopsy 979 (5.8) 617 (3.3)

Ultrasound only 736 (4.4) 723 (3.9)

Mammography, ultrasound, biopsy, biopsy 123 (0.7) 379 (2.1)

Ultrasound, biopsy 115 (0.7) 183 (1.0)

Mammography, mammography, ultrasound 42 (0.3) 2256 (12.2)

Mammography, mammography, ultrasound, biopsy 11 (0.1) 335 (1.8)

Other† 480 (2.9) 1386 (6.5)

No follow-up 795 (4.7) 836 (4.5)

*
IQR = Interquartile range

†
All other diagnostic pathways are included in this category
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Table 5

Adjusted relative risk ratio compared to evaluation with diagnostic mammography only and adjusted mean
difference in time to resolution for digital screening mammography compared to screen-film.

Use of pathway Time to resolution

Pathway RRR (95% CI)*† p Difference in time to resolution (days) (95% CI) p

Mammography only Ref Ref −0.29 (−1.16, 0.58) 0.512

Mammography, ultrasound 1.02 (0.86, 1.20) 0.857 0.76 (−0.55, 2.06) 0.257

Mammography, biopsy 1.03 (0.83, 1.28) 0.807 2.6 (−0.38, 5.58) 0.088

Mammography, ultrasound, biopsy 0.86 (0.64, 1.16) 0.328 1.88 (−2.72, 6.47) 0.424

Ultrasound only 0.39 (0.29, 0.54) <0.001 −2.94 (−5.91, 0.03) 0.052

Mammography, ultrasound, biopsy, biopsy 0.66 (0.44, 1.00) 0.051 3.62 (−3.27, 10.51) 0.303

Ultrasound, biopsy 0.29 (0.17, 0.51) <0.001 −1.92 (−10.27, 6.44) 0.654

*
RRR = relative risk ratio; CI = confidence interval

†
All estimates are adjusted for age, examination year, and mammography facility
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