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Abstract
Purpose—To examine the feasibility of and satisfaction with a tailored web-based intervention
designed to decrease radiologists' recommendation of inappropriate additional work-up following
a screening mammogram.

Methods—We developed a web-based educational intervention designed to reduce inappropriate
recall. Radiologists were randomly assigned to participate in an early intervention group or a late
(control) intervention group, the latter of which served as a control for a nine-month follow-up
period, after which they were invited to participate in the intervention. Intervention content was
derived from our prior research and included three modules: 1) an introduction to audit statistics
for mammography performance; 2) a review of data showing radiologists' inflated perceptions of
medical malpractice risks related to breast imaging, and 3) a review of data on breast cancer risk
among women seen in their practices. Embedded within the intervention were individualized audit
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data for each participating radiologists obtained from the national Breast Cancer Surveillance
Consortium.

Results—Seventy-four radiologists (37.8%; 74/196) consented to the intervention, which was
completed by 67.5% (27/40) of those randomized to the early intervention group and 41.2%
(14/34) of those randomized to the late (control) group. Thus, a total of 41 (55%) completed the
intervention. On average, three log-ins were used to complete the program (range 1–14), which
took approximately 1 hour. Ninety-five percent found the program moderately to very helpful in
understanding how to calculate basic performance measures. Ninety-three percent found viewing
their own performance measures moderately to very helpful, and 83% reported it being moderately
to very important to learn that the breast cancer risk in their screening population program was
lower than perceived. The percentage of radiologists who reported that the risk of medical
malpractice influences their recall rates dropped from 36.3% pre-intervention to 17.8% post-
intervention with a similar drop in perceived influence of malpractice risk on their
recommendations for breast biopsy (36.4 to 17.3%). Over 75% of radiologists answered the post
intervention knowledge questions correctly, and the percent of time spent in breast imaging did
not appear to influence responses. The majority (>92%) of participants correctly responded that
the target recall rate in the U.S. is 9%. The mean self-reported recall rates were 13.0 for
radiologists spending<40% time in breast imaging and 14.9% for those spending > 40% time spent
in breast imaging, which was highly correlated with their actual recall rates (0.991; p<0.001).

Conclusions—Radiologists who begin an internet-based tailored intervention designed to help
reduce unnecessary recall will likely complete it, though only 55% who consented to the study
actually undertook the intervention. Participants found the program useful in helping them
understand why their recall rates may be elevated.

INTRODUCTION
Several studies have shown that variability in recall rates in mammography screening is
extensive (7–17%), even among high volume readers (1). Similarly, recall rates in the
United States (U.S.) are nearly twice as high as those reported in other countries with
comparable cancer detection rates. (2,3). Studies have not fully explained the reasons for
high recall rates in the U.S. (4–10. However, the 1992 Mammography Quality Standards Act
(MQSA) sought to improve the practice of mammography in the U.S. (11,12) using a
required system to track outcomes associated with mammograms that resulted in a
recommendation for biopsy. MQSA requires that each facility track pathology outcomes
when biopsy is recommended on the basis of mammography but does not require the
tracking of clinical outcomes when additional imaging is recommended (11). Rather, in the
U.S., approaches used to implement tracking systems and reviews of additional audit data
are left to the discretion of each mammography facility (13,14).

Very little research has focused on whether auditing systems alone affect recall rates or
improve performance. A recent observational study (15) found that among 255 radiologists
across the U.S. who completed a survey about medical audits, 91% reported receiving
individualized audit reports (in a paper format), which were provided by mammography
registries participating in the National Cancer Institute funded Breast Cancer Surveillance
Consortium (16). In addition, of these 255 radiologists, 83% reported paying close attention
to their audit numbers, 87% found the reports valuable, and 75% felt that audit reports
prompted them to improve interpretative performance. However, how radiologists use audit
data to determine how their performance can be improved is not known.

The use of Internet-based learning interventions in the health professions (17), especially
those that focus on radiologists' perceptual processes, is gaining momentum (18). Compared
with passive paper-based learning systems, interactive Internet learning systems allow data
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manipulation approaches that encourage the radiologists to understand and improve their
performance.

We conducted a study to determine the feasibility of and satisfaction with a Continuing
Medical Education (CME) accredited tailored interactive web-based intervention that
included peer comparison audit data on sensitivity, specificity, positive predictive value
(PPV), recall and cancer detection rates. The intervention also allowed radiologists to
identify reasons for their own excessive recall rates, such as elevated perceptions of breast
cancer risk in their screening population (19) and medical malpractice concerns (20).
Undertaking such educational exercises could lead to positive changes in the participating
radiologists’ performance by altering thresholds to recall screening patients for subsequent
diagnostic work-up. We also examined whether radiologists uptake of the intervention
varied according to time spent working in breast imaging.

METHODS
This study involved four of seven mammography registries that are part of the National
Cancer Institute-funded Breast Cancer Surveillance Consortium (BCSC;
http://breastscreening.cancer.gov), including the Group Health Breast Cancer Surveillance
Project in Seattle, WA, the New Hampshire Mammography Network, the Vermont Breast
Cancer Surveillance System, and the Carolina Mammography Registry. These registries
collect patient demographic and clinical information each time a woman receives a
mammogram at a participating facility, including radiologists' interpretation and follow-up
recommendations according to the American College of Radiology's Breast Imaging
Reporting and Data System (BI-RADS) (21). This information is linked to regional cancer
registries and pathology databases to determine cancer outcomes. Data from the registries
are annually pooled at the BCSC Statistical Coordinating Center (SCC) in Seattle, WA for
cleaning and analysis.

Each registry and the SCC received IRB approval for either active or passive consenting
processes or a waiver of consent to enroll participants, link data, perform analytic studies,
and for all activities related to the study described here. Participating radiologists also
provided informed consent for the intervention study described here. All procedures are
Health Insurance Portability and Accountability Act (HIPAA) compliant and all registries
and the SCC have received a Federal Certificate of Confidentiality and other protection for
the identities of women, physicians, and facilities that are subjects of this research (22).
Performance data that automatically populated the web-based intervention were derived
from the respective mammography registries.

Radiologist Eligibility and Survey Data Collection
Our study involved a mailed survey (23) completed by consenting radiologists who
interpreted screening and diagnostic mammograms at a facility participating in the four
BCSC registries. Details of survey development, data collection and quality assessment have
been reported previously (15). Survey questions included radiologist age, years of practice,
affiliation with an academic medical center, completion of a breast imaging fellowship, self-
reported estimates of annual volume of screening and diagnostic mammograms, and
percentage of practice time spent in breast imaging. Survey data allowed us to compare
characteristics of those who agreed to participate to those who did not. Radiologists eligible
for the intervention were actively interpreting mammograms at a facility at any of the four
participating BCSC registries between January 2006 and September 2007 (n=196).
Radiologists were invited to participate in the CME regardless of their participation in the
mailed survey.
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Web-based Tailored Educational Intervention Data System
The intervention was designed to illustrate gaps in clinical performance that could be
improved, enable improvements by identifying factors that may influence performance and
reinforce change by assisting radiologists in developing goals to improve their performance.
The interactive nature of our intervention was based primarily upon adult learning theory
(24,25), which posits that adults will: 1) commit to learning when the goals and objectives
are considered realistic and important to them; 2) resist learning activities they perceive as
an attack on their competence, thus participants need some control over content, method,
time and location; 3) need to see that learning is related and relevant to their day-to-day
activities; 4) require learning that is structured to allow peer support and reduce the fear of
judgment; 5) need to receive feedback on their results; 6) approach learning with a wide
range of experiences, knowledge, self-direction, interests, and competencies; and 7) need
facilitated transfer of learning, as it is not automatic (25).

We designed and implemented a software system using the Ruby on Rails (26) web
development framework, a relational database system, and a specialized extensible markup
language (XML) (27) schema to securely present a tailored educational intervention over the
web. When a participating radiologist logged on, the system transparently combined
mammography data provided by the BCSC with content and questions from a single XML-
encoded intervention “template” prepared by our research team to produce the final
individually tailored intervention. This system was hosted and monitored by the Oregon
Health & Science University’s Advanced Computing Center; all data sent or received by the
system was password protected, and secured in transit using 128-bit Transport Layer
Security (TLS).

The intervention had three components, the content of each derived from our prior research
(8,9,19). The first module addressed understanding audit statistics and how they are derived,
because our prior research suggested that many radiologists have incorrect perceptions about
their own performance, even though these data are provided to them annually (9,15). The
second module addressed radiologists' misperceptions about women’s risk of breast cancer
(19), and the third module addressed radiologists' misperceptions about malpractice related
to breast imaging (8,28). Radiologists could click on links embedded in the intervention to
read literature related to performance benchmarks for screening and diagnostic
mammography as well as relevant published papers from our prior research. The content of
each module was initially developed by three authors (PAC, BMG, and JGE) and reviewed
by our expert radiologist for the study (EAS). After initial development and revision, the
content was pilot tested with several academic and community-based radiologists in regions
outside the participating BCSC registries. Knowledge questions were imbedded into the
system, which generated a data file we could use to award continuing medical education
(CME) credits. Questions about radiologists' attitudes and perceptions of our web-based
intervention program were also embedded into the system.

We randomly assigned the consenting radiologists (n=74) to participate in an early
intervention group (n=40) or a late intervention group (n=34). The late intervention group
served as a control group for a nine-month follow-up period, after which they were also
invited to receive the educational intervention. Each consenting radiologist was mailed a
unique log-in and password. Participants were awarded up to two hours of Category I CME
for participating. The entire program (all three modules combined) took on average about 1
hour to complete. To examine whether responses to the intervention differed by the amount
of time the radiologists spend in breast imaging, we stratified responses according to
whether they spent more or less than 40% of their time in breast imaging.
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Data Analyses
The analyses reported here examined feasibility of and satisfaction with the intervention. We
compared characteristics among radiologists who completed the CME program, radiologists
who consented to the CME but did not complete the CME program, and radiologists who
did not consent. These characteristics were collected on the previously mailed survey; thus
we had to exclude radiologists who did not complete the survey from the analyses. We
additionally stratified findings according to radiologists’ percent time in breast imaging to
determine if uptake of the intervention was influenced by interest in breast imaging. We
used chi-squared tests to calculate p-values for differences between the three groups.

Among those radiologists who completed the CME, we evaluated the number of log-ins,
time to completion, satisfaction with the CME, and usefulness of CME features (e.g. “How
helpful was the 2 × 2 table in helping you understand recall and biopsy yield?”). We
compared these outcomes with the self-reported average amount of time radiologists spend
in breast imaging (<40% vs. ≥40%). We chose this stratification because it represents two
full clinical days per week, indicating more than occasional interpretation of mammography.
Finally, we compared radiologists’ knowledge about recall rate and breast cancer risk
stratified by the self-reported amount of time they spend in breast imaging. All analyses
were unadjusted and conducted using Stata SE 10.1 (StataCorp, College Station, TX). All p-
values are two-sided and statistical significance was defined at the 0.05 alpha-level.

RESULTS
Radiologists' screening mammography recall rates between 2003 and 2004 at each of the
four participating registries ranged from 13% to 16.5% with a mean of 14.5. Recall rates for
the same time period restricted to radiologists eligible for the CME intervention ranged from
11.4% to 14.3% with a mean of 13.2%. This is slightly lower than those of eligible and non-
eligible combined, but still indicating room for improvement, since the target recall rate in
the US is 9% or less (29). However, even with a mean recall rate of 9%, 50% of radiologists
in this study would have recall rates in excess of the recommended value.

Among the four BCSC registries involved in the intervention, the number of eligible
radiologists was 196 (Figure 1). One hundred and twenty-two did not consent to the
intervention. Of the 74 who consented to the intervention, 46 (62.2%) actually logged on to
start the intervention and 41 (89.1%) of these completed it. Among those radiologists who
completed the intervention, 27 (65.9%) were randomized to the early group and 14 (34.2%)
to the late (control) group.

The only statistical difference noted among radiologists who did and did not consent to
participate in the study and then did and did not complete the program was gender (Table1).
Female radiologists were more likely to complete the program after consenting than male
radiologists. No differences in practice type, breast-imaging experience or preferences
toward continuing medical education were noted among eligible radiologists regardless of
completing the educational intervention. No differences were noted among radiologists
randomized to the early versus late (control) intervention groups for demographic and
practice characteristics (data not shown). Most radiologists (87.2%) who completed the
intervention reported preferring instructor-led activities, such as lectures or instructor-led
conferences versus self-directed activities (33.3%), like reading professional journal articles
with CME exercises (These two CME preference questions did not generate mutually
exclusive categorical data; thus, responses totaled are greater than 100%). This finding was
similar regardless of whether they consented and did not undertake the program or did not
consent (Table 1). Greater than 75% of eligible radiologists believe that CME improves
interpretive performance, and more than 80% reported they would be interested in a free
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Category 1 CME program designed to use audit reports to help improve mammography
interpretation. Over 85% of eligible radiologists reported they would take a free CME
course over the Internet. Thus, interest was high, especially among those who consented to
the program but did not complete it.

We noted that both completion factors and satisfaction with the program were similar among
those who spend <40% of their time in breast imaging compared with those who spend 40%
or more (Table 2). Typically, three log-ins were needed to complete the program (range 1–
14), which took approximately 1 hour. Greater than 90% found the program moderately to
very helpful in understanding how to calculate basic audit data and a similar percent found
the use of a 2 × 2 table moderately to very helpful in understanding recall and biopsy yield
(Table 2). Thirty-seven radiologists (92.5%) found seeing their own data displayed in the
intervention moderately to very helpful, and 33 (82.5%) reported it being moderately to very
important to learn that the breast cancer risk in their patient population is small. No
differences were noted among radiologists randomized to the early versus late (control)
intervention groups for satisfaction variables (data not shown), though consenting
radiologists in the early group were more likely to complete intervention compared to those
in the late (control) group.

Our module on medical malpractice resulted in a decrease in the percentage of radiologists
who perceived that having higher recall rates would reduce their risk of medical malpractice
from 36.3% pre-intervention to 17.8% post intervention. There was a similar drop in the
perception that increased recommendations for breast biopsy would also reduce the risk of
medical malpractice (36.3 to 17.3%) (data not shown). We also asked a post-test question
regarding the likelihood that a recall rate above 10% would reduce the risk of medical
malpractice and 100% of participants indicated, "Not at all" (data not shown).

Seventy-six percent or more of the knowledge questions related to the intervention were
answered correctly, and the percent of time spent in breast imaging did not influence
responses to the intervention (Table 3). Interestingly, the majority of participants (>92%)
responded that the target recall rate was 9% but reported their own mean recall rate was
14.0%. Actual recall rates were lower among those spending ≥ 40% time in breast imaging
(13.0 vs. 14.9, p<0.001). Greater than 80% reported correctly that the optimal range of recall
(where the plateau exists on a graph displaying cancer detection rates as a function of recall
rates) was between 5 – 9%. Ninety percent of respondents indicated their general
understanding of breast cancer risk modestly or greatly improved as a result of this
intervention. Only one difference was noted between the early and late (control) intervention
groups for content knowledge. Self-reported recall rates were much higher in the late
(control) intervention group compared to the early group (mean 18.2 vs. 11.8, p=0.015).

DISCUSSION
Among eligible radiologists who agreed to participate in this study, about two thirds started
the web-based educational intervention and 89% (41/46) of those who started completed it.
This suggests that once engaged, the intervention was meaningful to participants. When we
examined the characteristics of radiologists who consented to the program versus those who
did not consent, we learned that the only difference was gender. Female radiologists were
more likely than males to complete the program after consenting. While we learned that it is
feasible to develop and implement an educational intervention using a large data repository
to individually tailor the intervention to practicing radiologists who are part of the BCSC,
our ability to recruit and actively engage radiologist in this activity was disappointing. We
know that radiologists are very busy clinicians and perhaps it is too difficult to identify even
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small sessions of protected time to undertake such an intervention. However, we believe that
an interactive intervention is likely to be more effective than paper audit reports.

At the BCSC, and likely elsewhere, these audit reports are provided to either individual
radiologists or to the lead radiologist in charge of MQSA audits. Although he/she is
responsible for sharing individual data with radiologists interpreting mammography, it is
unclear how this process occurs in actual practice. For example, does the radiologist
facilitate any discussion about how radiologists might bring their performance data closer to
the desirable goals published by the Agency for Health Care Policy and Research and the
benchmarks reported by the BCSC (29,30).

We learned that the majority of participants logged on three to four times to finish the
program, so they did not finish in a single session, even though the program took only about
one hour to complete. It may be that radiologists completed the program in between
interpreting images during their clinical day, resulting in interruptions to the intervention.
We learned that the vast majority of radiologists found the audit module activities to be
moderately to very helpful, especially when comparing their own data with that of other
radiologists in the study. Participants also found it helpful to see that the risk of cancer in
their patient panel is very low. This is likely the first time radiologists saw the level of breast
cancer risk in their screening population, which was calculated using a risk model developed
by BCSC investigators (31) for risk of breast cancer in the next year rather than five years.
This risk information is highly relevant to radiologists' assessment of their own annual or
biennial screening mammography data.

We were also interested in participants' responses to the malpractice module and their
perceptions of the influence of malpractice on their recall and biopsy recommendation rates.
Importantly, radiologists' perceptions of the relationship between risk of medical malpractice
on their recall rates and breast biopsy recommendations was reduced by half and all
participants agreed at the end of the intervention that a recall rate above 10% would not
reduce their risk of malpractice. Thus, their perceptions about malpractice have been
changed such that they are less likely to affect recall. Also, our knowledge questions clearly
indicated that radiologists recognized that their self-reported recall rates (13.0%–14.9%)
were substantially higher than the mean recall rate in the U.S. of 9.8%, and that the majority
could cite the 5–7% plateau above which additional recall does not result in increased cancer
detection. It will be interesting to see if their recall rates change in clinical practice as a
result of this intervention. We are now collecting follow-up data to assess this measure
between the early and late (control) intervention groups.

The intervention we studied illustrated, for each individual radiologist, his/her performance
gap (Module 1) identified modifiable factors that might affect performance and then asked
radiologists to develop individualized goals for improvement (Modules 1–3). Our study was
innovative in that it was provided over the Internet and when each radiologist logged onto
the system, the intervention automatically populated all data fields with his/her clinical
performance data and provided peer comparison data to the aggregate of all radiologists.
This could not be accomplished without a data collection and data cleaning system that
could ascertain and prepare data for interpretation and facilitate each radiologist's use of the
data for quality improvement purposes. Though many mammography management software
systems are able to calculate audit measures, their data capture is often not complete enough
to calculate performance indices with the precision we have using BCSC data, and they
cannot provide the performance comparisons the BCSC provides.

The strengths of our study include the participation of radiologists from four states in the
U.S., our ability to provide actual clinical performance data in real time, and our linkage to
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standardized data collected over many years prior to the intervention to assess individual
audit data. We could also help the radiologists understand why their recall rates may be
unduly high because of perceived medical malpractice risk or inflated perceptions of cancer
risk in their patient populations. Weaknesses of the study are that this may not be a
representative sample of radiologists across the U.S.. The findings could also be affected by
selection bias, though our assessment of the characteristics of those who did and did not
consent was reassuring. Though the intervention was designed to address adult learning
principles, some aspects of adult learning theory could not be accommodated in our
intervention. Such principles include coaching, other kinds of follow-up support and small-
group activities, and evaluation that foster sharing and reflection (24), which were beyond
the scope of this study. We also have yet to conduct an analysis of the impact of this
intervention on clinical performance, though we plan to do this after the follow-up data are
collected and analyzed. Lastly, we did not have a control group for some of the knowledge
questions that were administered at the post-test period only.

In conclusion, radiologists who begin an internet-based tailored intervention designed to
help reduce unnecessary recall in mammography will likely complete it, though only about
half who consented to the study actually completed the intervention. Greater than 90% of
participants found the intervention useful in helping them understand why their recall rates
may be elevated. More research needs to be done to understand how best to engage
radiologists in undertaking educational programs on the Internet.
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Figure 1.
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Table 1

Radiologist Characteristics According to Intervention Status

Characteristics Consenting
BCSC

Radiologists
Who Completed

Program*

Consenting
BCSC

Radiologists who
Did Not

Complete
Program†

Non Consenting-BCSC Radiologists p value

TOTAL n=41 (%) n=33 (%) n=55 (%)

Demographics

Sex

 Male 21 (52.5) 17 (70.8) 43 (78.2) 0.03

 Female 19 (47.5) 7 (29.2) 12 (21.8)

Mean Age (SD)

Practice Type

Primary Affiliation with Academic Medical
Center

 No 34 (85.0) 18 (75.0) 46 (83.6) 0.36

 Adjunct 2 (5.0) 2 (8.3) 5 (9.1)

 Primary 4 (10.0) 4 (16.7) 2 (3.6)

Breast Imaging Experience

Fellowship Training

 No 39 (97.5) 22 (91.7) 51 (92.7) 0.53

 Yes 1 (2.5) 2 (8.3) 4 (7.3)

Years of mammography interpretation

 <10 8 (20.0) 4 (16.7) 12 (22.2) 0.88

 10–19 16 (40.0) 9 (37.5) 24 (44.4)

 ≥20 16 (40.0) 11 (45.8) 18 (33.3)

Percent of time spent in breast imaging

 <20% 10 (25.0) 5 (23.8) 11 (21.6) 0.47

 20–39% 15 (37.5) 6 (28.6) 20 (39.2)

 40–79% 9 (22.5) 3 (14.3) 5 (9.8)

 80–100% 6 (15.0) 7 (33.3) 15 (29.4)
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Characteristics Consenting
BCSC

Radiologists
Who Completed

Program*

Consenting
BCSC

Radiologists who
Did Not

Complete
Program†

Non Consenting-BCSC Radiologists p value

Preferences/Attitudes Toward CME **

Prefer instructor-led activities (such as
lectures or instructor led teleconferences):

 Strongly Agree/Agree 34 (87.2) 19 (79.2) 46 (83.6) 0.87

 Neutral 3 (7.7) 4 (16.7) 6 (10.9)

 Strongly Disagree/Disagree 2 (5.1) 1 (4.2) 3 (5.5)

Prefer self-directed activities (reading
professional journal articles with CME
exercises

 Strongly Agree/Agree 13 (33.3) 6 (27.3) 17 (30.9) 0.13

 Neutral 14 (35.9) 4 (18.2) 24 (43.6)

 Strongly Disagree/Disagree 12 (30.8) 12 (54.5) 14 (25.5)

Prefer interactive Activities

 Strongly Agree/Agree 22 (59.5) 11 (45.8) 28 (51.9) 0.45

 Neutral 11 (29.7) 11 (45.8) 24 (44.4)

 Strongly Disagree/Disagree 4 (10.8) 2 (8.3) 2 (3.7)

CME improves interpretive performance

 Strongly Agree/Agree 32 (80.0) 21 (87.5) 41 (74.5) 0.58

 Neutral 7 (17.5) 2 (8.3) 13 (23.6)

 Strongly Disagree/Disagree 1 (2.5) 1 (4.2) 1 (1.8)

Would be interested in a free Category 1
CME program on use of audit reports to help
with mammography interpretation

 Strongly Agree/Agree 36 (90.0) 22 (91.7) 44 (80.0) 0.33

 Neutral 4 (10.0) 2 (8.3) 8 (14.5)

 Strongly Disagree/Disagree 0 (0) 0 (0) 3 (5.5)

Would take a free CME Course over the
Internet

 Strongly Agree/Agree 35 (87.5) 22 (91.7) 46 (83.6) 0.43

 Neutral 4 (10.0) 1 (4.2) 3 (5.5)

 Strongly Disagree/Disagree 1 (2.5) 1 (4.2) 6 (10.9)

*
Numbers may not add to total due to missing data; 1 participant did not have any FAVOR survey data;

†
Among 33 total radiologists who consented but did not complete or start the CME, 9 have no baseline radiologist survey data and are not included

in this column.

**
Data were obtained from a baseline mailed survey obtained ~ 1 year before the CME intervention.
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Table 2

Completion Features and Satisfaction with Web-based Intervention by percent of time spent in breast imaging

OVERALL (n=40)* Among those who spend
<40% of time in breast

imaging (n=25) %

Among those who
spend ≥40% of time in
breast imaging (n=15)

%

p-value

Completion Features

Number of Log-ins (mean, SD, Range) 3.2 (2.6) 1–14 3.4 (3.1) 1–14 3.1 (1.6) 1–6 0.74

Total Completion Time, minutes (mean, SD,
Range)

53.8 (19.2) 23.4–106.7 55.4 (22.8) 23.4–106.7 50.6 (12.0) 34.6–74.4 0.46

Satisfaction/Usefulness Features

How helpful was this exercise in helping you
understand how to calculate basic audit data?

1.00

 A Little 2 (5.0) 1 (4.0) 1 (6.7)

 Moderately 15 (37.5) 9 (36.0) 6 (40.0)

 Very 23 (57.5) 15 (60.0) 8 (53.3)

How helpful was the 2 × 2 table in helping
you understand recall and biopsy yield?

1.00

 A Little 1 (2.5) 1 (4.0) 0 (0)

 Moderately 17 (42.5) 10 (40.0) 7 (46.7)

 Very 22 (55.0) 14 (56.0) 8 (53.3)

How helpful was it to see your own data? 0.58

 A Little 3 (7.5) 3 (12.0) 0 (0)

 Moderately 9 (22.5) 5 (20.0) 4 (26.7)

 Very 28 (70.0) 17 (68.0) 11 (73.3)

How important is it to learn that breast cancer
risk is small in your patient population?

0.44

 A Little 7 (17.5) 6 (24.0) 1 (6.7)

 Moderately 17 (42.5) 10 (40.0) 7 (46.7)

 Very 16 (40.0) 9 (36.0) 7 (46.7)

*
n = 40 because 1 radiologist who completed the CME did not complete the baseline radiologist survey
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Table 3

Knowledge Assessment Associated with Web-based Intervention Content

Knowledge Questions OVERALL (n=40)* Among those who spend
<40% of time in breast

imaging (n=25) %

Among those who spend
≥40% of time in breast

imaging (n=15) %

p-value

What is the average recall rate of U.S.
radiologists? (Correct answer =13%)

0.71

 10% 7 (17.5) 4 (16.0) 3 (20.0)

 13% 31 (77.5) 19 (76.0) 12 (80.0)

 15% 2 (5.0) 2 (8.0) 0 (0.0)

What is the target or benchmark recall rate in
the U.S.? (Correct answer = 9%)

1.00

 6% 2 (5.0) 1 (4.0) 1 (6.7)

 9% 37 (92.5) 23 (92.0) 14 (93.3)

 13% 1 (2.5) 1 (4.0) 0 (0.0)

What is your recall rate?: (Mean, SD, Range) 14.0 (8.1, 4.0–50.0) 14.9 (9.9, 4.0–50.0) 13.0 (3.1, 8.7–19.0) 0.48

What is the optimal range of recall (where the
plateau exists between recall and cancer
detection)? (Correct answer 5–9%)

0.35

 5–9% 35 (87.5) 23 (92.0) 12 (80.0)

 10–14% 5 (12.5) 2 (8.0) 3 (20.0)

Please rate your general understanding of
breast cancer risk as a result of this exercise

0.79

 Not Improved 4 (10.0) 3 (12.0) 1 (6.7)

 Modestly Improved 25 (62.5) 16 (64.0) 9 (60.0)

 Greatly Improved 11 (27.5) 6 (24.0) 5 (33.3)

*
n = 40 because 1 radiologist who completed the CME did not complete the baseline survey
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