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Abstract

Purpose: In this era of rapidly evolving clinical knowledge,
clinicians need to be aware of current research and how it might
affect their practice. The Internet is a widely available, under-
assessed tool for providing this information. In this two-phase
pilot study, a novel Web site fwww.cansortsurgeons.org) was
developed to specifically disseminate relevant clinical information
to community breast oncology surgeons.

Methods: The first phase targeted a sample of community
surgeons identified from Surveillance, Epidemiology, and End
Results catchment areas in Los Angeles, CA and Detroit, MI. The
second phase broadened availability by linking the site through
the American College of Surgeons (ACoS) Commission on Can-
cer (CoC) homepage. An eight-question, Web-based survey was
used to obtain feedback regarding the Web site’s utility and

Introduction

With approximately 30,000 biomedical journal articles pub-
lished every year, a physician would need to read 19 original
articles daily to keep up to date in their specialty.! Dissemina-
tion science offers a way to bridge the gap between published
research and clinical practice.? According to the National Can-
cer Institute, dissemination science can be defined as “the tar-
geted distribution of information and intervention materials to
a specific public health or clinical practice audience.”3®? Al-
though most research in this area has focused on disseminating
evidence-based interventions into clinical practice,* there is a
clear and unmet need to disseminate research findings effec-
tively to their intended clinical audience.

The Internet has emerged as a new modality for dissemination
of health-related information to both patients and providers.> Pro-
vider-targeted Web sites contain important information about
a variety of clinical issues but often do not include comprehen-
sive published research results that providers may wish to un-
derstand or apply to their own practice. As a method for
disseminating research findings to clinicians, Web sites have the
advantage of being easily updatable and offering wider access
than printed materials, including specific links or tailored data
for those seeking more information. Despite these advantages,
few studies have focused on developing and evaluating Web
sites specifically designed for structured dissemination of re-
search findings.

Breast cancer treatment represents an area in which dissem-
ination of current research findings could have a positive impact
on clinical practice. Breast oncology is clinically complex and
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potential application to clinical practice. Journal continuing med-
ical education credit was also offered through ACoS.

Results: For phase 1, of the 315 community surgeons invited
to view the site, 114 (36%) participated in the study and 98 (86%)
responded to the survey. Overall, there was a strongly supportive
response, with 79 (81%) recommending the site to other clini-
cians. For phase 2, of the 516 site hits, 411 came from the ACoS
site. Only 10 individuals completed the survey during this phase,
but all positively endorsed the utility of the site.

Conclusion: The implication for clinical practice is that the
Internet is a useful tool for providing relevant clinical research to
providers. In the future, this could be tailored to an individual’s
needs, aiding synthesis and, hopefully, improving the quality of
clinical care.

subject to frequent refinement. Without a structured method
for disseminating relevant research, community surgeons and
even high-volume or academic breast surgeons might be chal-
lenged to keep pace with the evolving field. We aimed, there-
fore, to develop and evaluate a Web site that could be used to
disseminate research findings related to the quality of breast
cancer care directly to community breast oncology surgeons.
Phase 1 of the study had two objectives: (1) to analyze the
usefulness of an informative Web site for dissemination of cur-
rent literature on breast cancer to community surgeons, and (2)
to evaluate their perspectives on the value of this information in
affecting practice patterns. In phase 2 of the study, we partnered
with the American College of Surgeons Commission on Cancer
(ACoS CoC) to make our Web site available to users of the ACoS
CoC Web site, specifically to evaluate the effect of a broader dis-
semination strategy on use of our Web site by surgeons.

Methods
Web Site Development

The Cancer Surveillance and Outcomes Research Team
(CanSORT), based at the University of Michigan, developed a
Web site (www.cansortsurgeons.org) with the purpose of dis-

seminating breast cancer quality-of-care research to community
surgeons who might not otherwise have direct and comprehen-
sive access to such information. This site was developed by
working with the Center for Health Communications Research
at the University of Michigan, a National Cancer Institute—
funded Center of Excellence in Cancer Communication Re-
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search, from May to December 2008, and with the support of
ACoS CoC. The Web site was created to disseminate research
findings across six categories related to the quality of breast

cancer treatment: policy, patient experiences, treatments, sur-
geon perspectives, quality of life, and disparities. The content
included published CanSORT articles related to each category,
as well as 2008, 2009, and 2010 CanSORT abstracts presented
at the ASCO annual meeting. The Web site was limited to
CanSORT manuscripts, as obtaining author and journal per-
missions for other manuscripts was deemed beyond a reason-
able scope for this pilot project.

The Web site was specifically designed to be engaging for
community surgeons. For each selected article, the lead authors
highlighted the noteworthy conclusions. The Web site then
presented this information to surgeons in an interactive ques-
tion-and-answer format. By means of text bubbles that ap-
peared when contacted by the cursor, the viewer was able to
interact with specific areas of interest. For example, under the
topic Treatment, pointing the cursor to the question “What
factors are associated with patients’ choice of mastectomy for
treatment of early stage breast cancer?” caused a text bubble
with bullet-point answer statements to open. Those who were
interested could then view key figures and/or tables recreated
from the original article, again with pop-up highlighted details,
or download the full-text journal article. Copyright permissions
were obtained from all journals in which articles were pub-
lished. Screenshots of the Web site are presented in Appendix
Figures Al and A2 (online only).

To encourage surgeons to log in to the Web site, continuing
medical education (CME) credit was offered through ACoS for
reading and answering questions about two different articles
(one journal CME per article) during phase 1. Each page of the
Web site included a survey button encouraging providers to
complete an eight-question survey of the Web site. For phase 2,
a link to the designed Web site was placed on the ACoS CoC
Web site without a log-in requirement. The content of the
Web site remained identical, except that two additional
CME credits were made available. This two-phase approach
allowed us to compare two approaches for disseminating
cancer quality of care information.

Measures

There were two primary outcomes of interest for phase 1: (1)
the number of surgeons who logged in among those invited to
the site and (2) the responses to the Web site survey. The mea-
sures used in the survey were developed by CanSORT breast
oncology clinicians, social scientists, and health services re-
searchers. The survey was kept extremely short to encourage
participation. The first seven questions were designed to reflect
the degree to which the Web site could potentially affect
practice patterns, and took the following form: I am likely to
1) ... use the information from the journal articles related to
patients’ treatment utilization in my practice, 2) ... use the
information from the figures related to patients’ treatment uti-
lization in my practice; It is important for surgeons like myself
to have access to data about 3) . . . breast cancer patients’ treat-
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ment utilization patterns, 4) . . . patient experiences, 5) . . . per-
spectives of other surgeons; 6) It is important to disseminate
breast cancer research to surgeons; and 7) Overall, the look and
feel of the Web site is appealing. These questions were answered
on a 5-point Likert scale ranging from “strongly disagree” to
“strongly agree” but were evaluated as both continuous (five-
category) measures and recategorized dichotomous measures
(“strongly/somewhat agree” v other). An eighth question asked
surgeons to indicate how strongly they would recommend the
Web site to another surgeon caring for patients with breast
cancer on a 5-point scale ranging from “not at all” to “very
much.” The responses were categorized into “very much”
versus “other.” Surgeons were also able to write in open-
ended comments.

The primary outcomes for phase 2 were the number of visits
to the Web site that came via the ACoS CoC parent site, as well
as the responses to the survey items for those who completed the
survey. A secondary goal for each phase was to evaluate which
parts of the site were visited most often.

Study Design: Phase 1

Surgeon recruitment. We identified 315 surgeons caring for
patients with breast cancer in catchment areas of the Detroit,
MI and Los Angeles, CA Surveillance, Epidemiology, and End
Results (SEER) registries. Surgeons were identified from their
participation in prior CanSORT research (7/2005-2/2007),
from which we had information about their demographic and
practice characteristics.®” Starting in January 2009, the Detroit
surgeons (n = 128) were mailed an introductory letter from the
SEER and CanSORT team with information about the Web
site, an anonymous log-in ID card, and a stipend of $10. Sur-
geons who did not log in to the Web site were sent a reminder
by fax at 2 and 4 weeks after the initial mailing. In April, the
same procedures were followed for Los Angeles surgeons (n =
190). In November, the SEER study leaders called surgeons
who had not logged in as a final attempt to encourage partici-
pation before study closure in December 2009.

Data management and analysis. A data file comparing partici-
pants to nonparticipants was created by using the surgeons’
survey data from the previous study. The two groups were com-
pared on selected characteristics, including volume of breast
cancer in their overall practice, sex, and number of years in
practice. x tests were used for categorical variables and 7 tests
for continuous variables.

The remainder of the analysis was done only for those who
participated in the study and responded to the eight-question
survey (98 of those who participated). Those who participated
but did not fill out the survey were not included in the analysis.
We described the means and standard deviations of each of the
survey questions and generated frequencies of the dichotomous
versions of the variables. We used x” tests to compare responses
to each of the eight questions according to volume of patients
with breast cancer, sex, and number of years in practice. Finally,
we tabulated the page hits for each component of the Web site
and ranked their frequency from highest to lowest.
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Study Design: Phase 2

The Web site was made available through the ACoS CoC home
page on April 1, 2010. Since then, we have collected the total
number of unique hits filtered through their homepage as well
as the survey answers from those who visited the site. As in phase
1, we generated descriptive statistics from the survey and tabu-
lated the frequency of hits to the different components of the
site. We cannot ensure that all the unique hits to the publicly
available version of the site were from surgeons. By tabulating
data only from those who entered our site via the ACoS CoC
homepage, however, we increased the likelihood that this was
the case.

Results
Phase 1

Objective 1. Of the 315 community surgeons solicited by mail,
114 (36%) participated in the study and 98 (86%) responded to
the survey. Six people submitted the survey without answering
any questions and were grouped into the nonresponder cate-
gory. Table 1 compares those surgeons who logged in with
those who did not. Compared with nonparticipants, partici-
pants were more likely to have higher volumes of breast cancer
(18% v 9% P = .002), less likely to be male (74% v 86%,
P =.001), and trended toward fewer years in practice (17.3 v
19.3 years, P = .115). There were no differences by race/eth-
nicity. Of note, among participants, low- and moderate-vol-
ume surgeons visited the Web site more often than higher
volume surgeons (34% and 48% v 18%, respectively). Partici-
pants also reported university affiliation less often than nonpar-
ticipants.

Objective 2. Of the 98 survey respondents, 79 (81%) would
recommend or strongly recommend this Web site to other cli-
nicians providing care to patients with breast cancer. Seven
(7%) of those who completed the survey did not respond to this
question. Results of the survey participant answers to the re-
maining seven questions are summarized in Figure 1. Overall,
there was a very positive response to the purpose of the Web
site. Ninety-four percent of surgeons agreed (72% strongly)
with the importance of dissemination of breast cancer informa-
tion to surgeon providers. When addressing specific areas of
value, 85% of participants agreed or strongly agreed with the
importance of access to data about treatment utilization pat-
terns, and 89% to data about patients’ experiences. There was
slightly less of a perceived need for access to data about the
perspectives of other breast cancer surgeons, with 80% agreeing
or strongly agreeing to this point. Specifics of the Web site were
slightly less clear: 68% found the overall style of the Web site to
be appealing, 64% were likely to use the information from the
journal articles in practice, and 58% thought they would use the
information from the figures.

Open-ended comments. Survey responders were given the op-
portunity to write in comments and recommendations for sur-
veillance data that were not included in the Web site. Only a
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minority of responders (15 of 98; 15%) responded to this ques-
tion. Suggested areas of expansion included age-related decision
making, breast cancer in the setting of other comorbidities, and
links to published guidelines. One responder commented that
“Quality of life, communication issues and so on [were] the best
[topic areas]. Most helpful to me is the information that pa-
tients will tell you, but are afraid to tell us.” Another stated that,
“I primarily do breast cancer surgery and find these articles
supportive of my experiences but [they] also spur me to look at
my cancer center’s statistics and add future research in this
arena.

CME use. Unexpectedly, only six surgeons elected to pursue
CME credit. On the other hand, one participant commented in
the survey that they would be more likely to use the site if there
was more CME credit offered. A limitation to obtaining CME
credit was that the question answers had to be printed and
mailed in rather than submitted electronically.

Web site usage data. We tabulated the total number of hits to
the different pages of the Web site (Figure 2). The Patient
Treatment Experiences page was the first most frequently vis-
ited, followed by the Surgeon Perspectives on Breast Cancer
Treatment page. The third most visited was the ASCO Ab-
stracts page.

Phase 2

During the time the Web site was made publicly available
(launch April 1, 2010 through study end date October 1, 2010)
there were 516 hits; 411 of these came via the ACoS CoC
homepage. Although the site received a lot of traffic via the
ACoS homepage, only 10 users completed the survey. All re-
sponders agreed or strongly agreed that it was important to
disseminate the type of information on the Web site to surgeons
caring for patients with breast cancer patients. The tabulation
of page usage data revealed slightly different patterns of page
hits than were found during phase 1. The most frequently vis-
ited pages were Breast Cancer Treatment Patterns, followed by
Patient Treatment Experiences, and then Surgeon Perspectives.
Figure 2 compares the most frequently visited pages for the two
phases.

Discussion

Our results have important implications for disseminating re-
search findings directly to key providers through a clinician-
focused Web site. Our study was designed to assess the ability of
such a Web site to potentially affect clinical practice. As such,
our study is able to answer the question, “If you build it, will
they come?” The results of the first, more active phase of this
study suggest that surgeons in the community will indeed come
and engage with this type of Web site, with 36% of the study
group logging in after receiving our mailed invitation. The fact
that low- and moderate-volume surgeons, and those without a
university affiliation, logged in more often than their counter-
parts suggests that our Web site was engaging the very type of
provider to whom it was directed. Moreover, although the ma-
jority of surgeons did report a university affiliation, our prior
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Table 1. Comparison of the Characteristics of Participants Who Logged on to the Web Site With Nonparticipants

Participants Nonparticipants
(n =117) (n = 201)

Characteristic No. % No. % P
Mean age, years 50.1 53.1 .017
Sex, No. male 86 74* 173 86 .001
Race, No. white 76 64 123 62 .628
Location, Detroit v Los Angeles 53 44 75 37 161
Mean No. of years in practice 17.3 19.3 115
Breast surgery volume, % of practice

Low: 0%-15% 40 34 107 53 .002

Moderate: 16%-50% 56 48 76 38

High: 51%-100% 21 18 18 9
University affiliation 87 74 162 81 .193

* Four responders did not have available sex information.

work has found that nearly half also report practicing in a commu-
nity hospital.# Those who logged in had a very positive response to
the concept of Web-based research dissemination. They were sup-
portive of the need to have access to published data regarding
treatment practices and patient experiences. In the second, more
passive phase of the study, the site received more than 500 hits, 411
of these via the ACoS CoC homepage. Although few of these users
completed the survey, the usage data revealed that many of the
pages were of interest to those visiting the site. Of note, in this
phase, the ASCO abstracts and study figures were viewed more
often, suggesting a slightly different target audience.

As the volume of scientific discovery rapidly expands, so does
the burden on providers to stay current with this information.
To date, the best example of attempts to disseminate research
findings to clinicians in a standardized fashion has been practice
guidelines.>3 Although numerous guidelines are available for
use by physicians, there has been minimal formal evaluation of
their impact on provider outcomes.'* Importantly, there has
been little assessment of alternative methods for disseminating
specific research findings to providers>2-19-15 and whether such
methods might be more effective than practice guidelines. In an

editorial on bridging the gap between scientists and decision
makers, Choi etal'® suggest that there should be less effort spent
on the generation of scientific data and more effort on trans-
lating the data into a product that can be effectively used by
decision makers. O’Donnell'” similarly contends that effec-
tive dissemination of scientific research depends on the abil-
ity to synthesize and tailor information to meet the needs of
a specific target population. By disseminating research find-
ings about the quality of breast cancer care through an en-
gaging, casy-to-use Web site, we produced an innovative
product that can be readily used by oncology surgeons in
their clinical practice.

Surprisingly, there has been little prior work on using the
Internet to disseminate quality-of-care information to provid-
ers with which to compare our results. A review of various
dissemination methods intended to have a positive impact on
provider behavior found that passive dissemination, such as
mailing of materials, did not affect provider atticudes or change
their behavior.'® Our Web site was specifically designed not to
passively disseminate research findings, but rather to connect
directly with clinicians through the use of pop-up windows,
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Figure 1. Participant answers to the Web site survey in phase 1.
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Figure 2. Frequency of page hits, by phase and page title. CME, continuing medical education; SEER, Surveillance, Epidemiology, and End Results;

CanSORT, Cancer Surveillance and Outcome Research Team.

selected figures and tables, listing of key and recent abstracts,
and the offer of CME credit.

A logical next step would be to allow surgeons to modify site
content on the basis of their areas of expertise, interests, or gaps
in knowledge. This approach would be more likely to have an
impact on the quality of their clinical practice, as the informa-
tion would be specifically tailored to the questions and/or char-
acteristics of the users. Such a tailored approach could be
likened to audit/feedback types of quality improvement met-
rics, which have been shown to be effective for changing pro-
vider behavior in multiple previous studies across various
disease conditions and issues. Customizing the information de-
livered to users of a Web site such as ours would greatly increase
the site’s potential to affect clinical practice, in terms of chang-
ing both surgeons’ attitudes and their behaviors. Furthermore,
engaging community surgeons with individualized clinical in-
formation may stimulate interest in future research projects and
increase participation.

Our pilot study has some limitations that need to be ad-
dressed. First, the selected sample of surgeons in phase 1 may
not be representative of all breast cancer surgeons or of other
types of providers. The hope, however, was to target commu-
nity-based surgeons because they are not necessarily working in
an environment that lends itself to keeping up with current
practice developments. Second, the participation rate for those
invited to view the site was 36%. However, compared with
other studies that asked individuals to log in to a specific site,
this rate could be considered high.'-22 Finally, directly evalu-
ating the impact of the Web site on clinical care was beyond the
scope of this pilot study.

There is considerable money spent on the generation of
important scientific information, yet little attention is paid to
how best to disseminate this research to those most likely to use
it.'¢ Our results suggest that the Internet can be an effective tool
for disseminating cancer quality-of-care research to clinicians in
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the community. Additional research is needed to determine
how the results of this approach might be translated into every-
day clinical practice.
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