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Abstract
Purpose—“Physicians-recruiting-physicians” is the preferred recruitment approach for practice-
based research. However, yields are variable; and the approach can be costly and lead to biased,
unrepresentative samples. We sought to explore the potential efficiency of alternative methods.

Methods—We conducted a retrospective analysis of the yield and cost of 10 recruitment
strategies used to recruit primary care practices to a randomized trial to improve cardiovascular
disease risk factor management. We measured response and recruitment yields and the resources
used to estimate the value of each strategy. Providers at recruited practices were surveyed about
motivation for participation.

Results—Response to 6 opt-in marketing strategies was 0.40% (53/13290), ranging from 0% to
2.86% by strategy; 33.96% (18/53) of responders were recruited to the study. Of those recruited
from opt-out strategies, 8.68% joined the study, ranging from 5.35% to 41.67% per strategy. A
strategy that combined both opt-in and opt-out approaches resulted in a 51.14% (90/176) response
and a 10.80% (19/90) recruitment rate. Cost of recruitment was $613 per recruited practice.
Recruitment approaches based on in-person meetings (41.67%), previous relationships (33.33%),
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and borrowing an Area Health Education Center’s established networks (10.80%), yielded the
most recruited practices per effort and were most cost efficient. Individual providers who chose to
participate were motivated by interest in improving their clinical practice (80.5%); contributing to
CVD primary prevention (54.4%); and invigorating their practice with new ideas (42.1%).

Conclusions—This analysis provides suggestions for future recruitment efforts and research.
Translational studies with limited funds could consider multi-modal recruitment approaches
including in-person presentations to practice groups and exploitation of previous relationships,
which require the providers to opt-out, and interactive opt-in approaches which rely on borrowed
networks. These approaches can be supplemented with non-relationship-based opt-out strategies
such as cold calls strategically targeted to underrepresented provider groups.

INTRODUCTION
Randomized trials in which the primary care practice is the unit of randomization are
important tools with which to determine the best ways to improve the quality of medical
care [1] and to accelerate the translation of research into practice. However, the
methodological underpinnings of translational research of this type are only recently
garnering attention and little work has been done to understand how to design these
resource-intensive studies in the most cost-effective and efficient way. While recruitment of
healthcare practices to such research has been studied, relatively little is known about which
strategies for recruiting primary care practices for such studies are both effective and
economical [2–10].

Research to date has focused on recruiting individual providers either to single studies or to
practice-based research networks [11] using either convenience samples or via random
selection through larger sampling frames [5, 7]. The methodological limitations of
convenience and volunteer samples of practices have been acknowledged [2, 7, 12–14] and
strategies to assess representativeness and to reduce bias have been employed [7]. Yet, the
time frames and funding limitations of most translational research pose challenges for
achieving these standards. Still other research has sought to identify the most effective
strategies. Accordingly, recruitment strategies have been studied in a number of ways to
describe the most effective methods. For example, the degree of personal relationship of the
recruiter and recruit have been compared, as well as the method of communication (phone or
in person) [15–16]. Personal contact with providers and exploitation of existing
relationships, have been reported to be effective [2]. The “physicians-recruiting-physicians”
method, in which local physician leaders are utilized to recruit practices, is highly regarded,
producing response rates ranging from 39–91% [2–7]. The strategies which appear to be
successful also seem to be subject to the greatest potential for bias, and moreover, could
potentially be the most resource intensive [8]. Physician time is expensive; and even a
personal contact strategy utilizing less expensive personnel would be potentially more costly
than a mail-based approach.

Incentives are thought to be important in provider recruitment, but little research confirms
assumptions regarding why healthcare providers might be motivated to participate in
research. Resource limitations further constrain the types of incentives which can be offered
and continuing education credits are sometimes assumed to be an acceptable incentive to
motivate providers to participate in research, in contrast to cash payments and other
economic incentives such as reductions in malpractice premiums for participation [5].

In a retrospective analysis of 10 passive and active recruitment strategies used in a campaign
to recruit a diverse sample of primary care providers to a randomized trial of cardiovascular
disease management tools, we assessed the relative success and cost of each strategy and
elicited participating providers’ reasons for joining the study. We hypothesized that
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recruitment through an existing educational network of healthcare providers would be
efficient and produce a diverse sample of practices and that the technological tools used in
the study, coupled with continuing education credit opportunities would be sufficient
incentive for providers to participate.

METHODS
In an effort to minimize physician burden during recruitment, reduce costs, and maximize
representation of minority providers, we utilized the established relationships of the local
Northwest Area Health Education Center (AHEC) network of primary care practices to
recruit primary care providers, but ultimately augmented this strategy with additional
approaches to reach recruitment targets. After recruiting 68 primary care practices in central
North Carolina, we conducted a retrospective analysis of the relative effectiveness and costs
of practice recruitment strategies to determine the value of each strategy. In addition, we
surveyed recruited providers about their reasons for participating in the study and explored
differences in their responses by gender, race/ethnicity, and years since residency.

Setting
Guideline Adherence for Heart Health (GLAD Heart) is a practice-based, randomized
controlled trial designed to test technology-based interventions on adherence to two
cardiovascular disease prevention guidelines: the Third Report of the National Cholesterol
Education Program’s Adult Treatment Panel (ATP3) [17] and the Seventh Report of the
Joint National Committee on Prevention, Detection, Evaluation, and Treatment of High
Blood Pressure (JNC7) [18]. Providers in practices randomized to the ATP3 arm received a
personal digital assistant with an ATP3 guideline-based cholesterol management software
program. Practices in the JNC7 arm received automated blood pressure devices. All
practices received performance feedback, continuing medical education opportunities, and
semi-annual group academic detailing sessions. The Wake Forest University School of
Medicine Institutional Review Board approved the study.

Practice Recruitment
Recruitment strategies were targeted at both individual providers and healthcare practices,
either through a practice manager or through a practice network, and were offered in both
opt-in and opt-out format. In this paper, a response refers to the initial step required by an
individual healthcare provider in an opt-in recruitment strategy: responding to study
recruitment material by contacting the GLAD Heart study office to express interest or gain
more information. This initial contact does not necessarily mean the provider’s practice has
been recruited. Only when the provider takes the action to respond and actually qualifies for
and joins the study, is this considered a recruit. Because some of the practice-based
recruitment strategies utilized in GLAD HEART consisted of study staff initiated contacts
(thus requiring the practice to opt-out), describing response for these attempts is not
appropriate. Recruitment is defined as having occurred when an eligible practice returned
the letter of agreement to enroll in the study, regardless of whether the practice or its
providers opted in or opted out.

Providers and practices may have received multiple opportunities to participate.
Participation opportunities were not offered in a predetermined sequential order. In addition,
more than one provider from a single practice may have responded to recruitment materials.
Responding providers may or may not have met eligibility criteria; and, responding
providers may or may not have decided to participate.
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Recruitment Material
The main recruitment material was a professionally designed, one-page color flyer
describing the research study, participation benefits and practice responsibilities. Multiple
contact mechanisms, including a toll-free telephone number, fax number, mailing address,
and e-mail address were provided. Depending on the recruitment strategy used, the flyer was
accompanied by a cover letter, cover fax, or stood alone. Cover letters for the AHEC survey
were on AHEC letterhead, signed by the director of AHEC. Cover letters for the minority
provider direct mail were on the study institution’s letterhead and signed by the physician
principal investigator. For the mass fax effort, the cover fax listed physician investigators
and was signed by the physician principal investigator. For cold calls, follow-up fax cover
sheets were personalized by the research staff member communicating with the practice.

Recruitment Strategies
Ten different recruitment strategies were used in GLAD Heart, six opt-in strategies and
three opt-out strategies, and one strategy which combined opt-in and opt-out methods. The
opt-in strategies were targeted to individual healthcare providers in a wide catchment area.
We used three mass dissemination approaches. Strategy 1 consisted of mass advertising.
Advertisements were placed in three county and one regional medical society newsletter.
These advertisements briefly described the study and invited interested providers to call for
additional information. In addition to the newsletters, study staff wrote and submitted an
editorial to a regional magazine for physicians describing the current state of guideline
compliance and describing the study as one experimental method of improving compliance.
Strategy 2 consisted of mass distribution. We distributed recruitment materials at three
healthcare provider events: a Family Medicine CME conference, a state-wide quality of care
conference, and a regional PA association meeting. Materials briefly described the study and
invited interested providers to call for additional information. Strategy 3: We purchased fax
numbers for 3,881 primary care providers holding American Medical Association
memberships in a 150-mile radius of Winston-Salem (including physicians in North
Carolina, South Carolina, Virginia, Tennessee, Kentucky, and West Virginia). Physicians on
this list were faxed a personally addressed cover page and recruitment flier, inviting
participation in the study.

Strategy 4: To boost participation by minority providers, we acquired a mailing list from a
state-wide organization of minority physicians, and mailed non-personalized letters and
recruitment materials to members. Strategy 5: Another opt-in strategy used was the opinion
leader e-mail. This strategy used the influence of potential opinion leaders at physician and
insurance organizations to recruit practices. We asked quality improvement colleagues at the
state Primary Care Association and a health insurance company to send recruitment
materials by email with their personal endorsement of the study. Strategy 6: We also made
in-person presentations to provider professional meetings. The principal investigator
attended a regional Physician Assistant organization meeting and made a presentation
regarding the study.

Three strategies targeted primary care practices (not captured by the AHEC survey, below)
directly and required them to opt-out of participation. Strategy 7: Cold calls were made to
practices not captured by providers from the AHEC survey to determine interest in the
project. Primary care practices within a 2-hour radius of Winston-Salem were identified
using local telephone books of surrounding communities, a medical society’s membership
list, and health maintenance organization provider directories. Calls were made to practice
managers and information was sent for distribution to the health care providers in the
practice. Follow-up calls were repeated until the practice made a decision regarding
participation. Strategy 8: Presentations about the study were made to physician practice
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groups in three local communities after obtaining permission from medical directors.
Strategy 9: Study investigators contacted practices which had previously enrolled in their
other practice-based research studies, thereby, exploiting professional relationships.

The primary strategy, which combined an opt-in and opt-out approach, was the use of an
interest survey obtained from primary care physicians participating in NW AHEC activities
(Strategy 10). This strategy drew upon the existing infrastructure of the NW AHEC. AHEC
consortiums serve as a partnership between the university health science centers in state and
local communities and are designed to provide health professionals with education and
training opportunities. In addition to providing continuing education opportunities,
electronic medical information and library services to healthcare providers in its network,
NW AHEC places medical, physician assistant, nursing, and other allied health students
with practicing providers who agree to serve as preceptors. Of the 670 community-based
physicians in the NW AHEC database at the start of the study, more than 394 providers in
207 different practices served as preceptors, and thus had an established relationship with
NW AHEC. We incorporated 11 brief survey items into the NW AHEC’s annual survey of
primary care providers in the region. Data collected from this survey gauged providers’
interest in participating in a study using hand held computer technology and their practices’
information technology infrastructure. We contacted the practice manager of each physician
in our catchment area who indicated interest to share information regarding the GLAD Heart
study with the providers in that practice.

Measurements
The marketing strategy to which a provider was responding was documented. Records of
circulation rates for periodicals and e-mail, as well as membership numbers for each
organization to which we mailed recruitment materials were maintained. For cold calls,
records of the number of practices with which we were able to communicate our recruitment
message were documented.

To estimate costs, the following were recorded: the proportion of study staff and faculty
time devoted to each strategy, including travel time for strategies requiring in-person
meetings; communication costs (postage, long distance, and fax charges) proportionate to
staff effort; materials development time and printing costs for each strategy; and list
purchase and advertising expenses. Total costs per strategy were divided by the number of
practices for which the strategy was the primary recruitment approach. Where two strategies
were combined, costs of the secondary strategy are not included. To test whether strategies
based on prior relationships produced significantly greater results, the Chi-squared test was
used to assess differences in the proportions of recruited practices in two categories.

Finally, in a survey of healthcare providers in practices which ultimately enrolled in the
study, providers indicated reasons for participating in the study from a list of 10 possible
reasons. Provider characteristics such as gender, race/ethnicity, specialty and years since
residence were also collected.

Analysis
We conducted a retrospective, secondary analysis of monitoring and cost data to assess the
maximum possible effectiveness of each strategy and to provide a conservative estimate of
the costs of each strategy. Descriptive statistics and graphing techniques were used to
estimate the relative value of the recruitment strategies. Chi-square tests were used to assess
the association between survey responses and provider characteristics. In the case of sparse
data, Fisher’s exact tests were used instead.
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RESULTS
Ultimately we recruited 68 practices. The majority of practices were Family Medicine (74%)
The mean number of providers per practice was 4, ranging from 1 to 14. Nineteen percent of
the practices had a solo provider. For 15% of the recruited practices, the majority of the
providers in the practice were minorities. In 34% of the practices the majority of the
providers were female. Table 1 summarizes practice characteristics.

Opt-In Response
Response to the six opt-in marketing tactics (Strategies 1 through 6 above) was 0.40% (53
responses from 13,290 placements), but response to the opt-in portion of the combined
strategy (Strategy 10 above) was 51% (90 responses from 176 surveys sent to adult primary
care providers). Approximately one-third of responders to the marketing strategies
(strategies 1–6) were recruited to the study [34% (18/53)], while 21% (19/90) of survey
responders (Strategy 10) were recruited to the study. The mass fax effort (Strategy 3)yielded
a high absolute response (44 calls), compared to other strategies. The least successful
strategy in terms of response was the editorial published in a local medical magazine
(Strategy 1). Although the target readership was 3,500, no physicians responded to the
article. Table 2 shows the response rates for each strategy for which this could be calculated.

Recruitment
For the outcome of interest, the actual recruitment of practices, the average rate was 0.49%
(68 practices recruited from 13,823 placements), ranging from 0 to 42%. The practice-based
approaches based on in-person meetings (Strategy 8) (42%) and previous relationships
(Strategy 9) (33%) yielded the most recruited practices per attempt, followed by the AHEC
strategy (Strategy 10) (11%), and the cold calls (Strategy 7) (5%). The mass advertising
(published article and medical society inserts), opinion leader email, and medical conference
distribution (Strategies 1, 2 and 5) were the least effective strategies in producing recruited
practices. Minority provider direct mail (Strategy 4) resulted in only a 1% recruitment rate,
but produced three practices.

Overall recruitment expenses were estimated at $41,340, for an average of $613 per
recruited practice. The cost per recruit by strategy is listed in Table 2. Less expensive
approaches included opinion leader e-mail, in-person group practice presentations, cold
calls, and exploitation of previous relationships. Direct fax was one of the more costly
strategies.

Costs per Practice
For each of the successful strategies, we graphed the recruitment yield by cost per recruited
practice in a scatter plot (Figure 1) to identify the most cost efficient recruitment strategies,
that is, those which maximized recruitment yield with the least costs. The three most
efficient strategies were 1) in-person presentations; 2) contacting previous relationships; and
3) surveying AHEC providers.

Reasons for Participation
Finally, for those healthcare providers who ultimately joined the study, 84% completed the
baseline survey. Table 3 shows the frequency of each reason cited for participation. “Interest
in improving clinical practice,” “interest in contributing to primary prevention for CVD,”
and desire to “invigorate practice with new ideas” were the most frequently cited reasons for
wanting to participate in the study. A marginal gender difference was found in the third
ranked response “invigorate my practice with new ideas” (p-value = 0.04) with male
providers more likely than female providers to select this as a motivation to participate in the
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study. There were no other differences in the top ranked responses by provider race/
ethnicity, gender, medical specialty (internal medicine vs. family medicine), or years since
residency completed (data not shown).

DISCUSSION
Although we hypothesized that opt-in recruitment strategies would be a more efficient use of
study resources, requiring less staff time and effort, we found that the greatest yield was in
those strategies that required the practice to opt-out. These strategies appear to be resource
intensive, and often require the practice manager to act as a intermediary on behalf of the
study. However, by putting the onus on healthcare providers to actively respond to
recruitment materials through the opt-in strategies, we had to target a greater number of
providers and spend more for materials and delivery, which made these strategies less
efficient, confirming the findings of McBride et al [8]. The opt-out strategies did require
detailed record keeping, vigilance and reminder systems to adequately follow-up with
practices until their final decision was made. Still, our research suggests that this more
intensive effort applied to a smaller pool of providers may be more efficient.

Contrary to other findings [2], a high degree of personal relationship was not always
necessary for success. We did confirm that those strategies that relied on established
relationships were successful approaches; however, other strategies that did not utilize pre-
existing relationships such as in-person presentations to groups, cold calls, and mass fax
were relatively effective and potentially affordable, deserving additional evaluation.

Cold calls were suprisingly robust in their absolute contribution to our sample and deserve
further, cautious investigation. Published literature suggests that attempts to recruit practices
with no previous relationship is least effective [2], but this strategy accounted for 25%
(n=17) of our total recruited sample. Elsewhere, recruitment gains have been reported as the
degree of personal relationship between the recruiter and recruit intensified, ranging from
26% when the recruiter did not know the recruit to 59% when the recruiter did know the
recruit [19]. Another study showed participation rates of 77% when the recruiter was an
acquaintance, 79% when there was no relationship, and 95% when the recruiter was a friend
[15]. It should be noted that the cost efficiency of this strategy may be due to the relatively
modest level of resources which were invested in this approach. Further, we were able to
broadcast more cold calls than other more targeted strategies because we invested so little in
the development of relationships. The main benefit of the cold call strategy is that it did not
require expensive physician time. From our experience, we would recommend evaluating
this approach when used strategically after exhausting more effective strategies, and applied
only to targeted geographic areas or provider group types in which recruitment yields need
to be increased.

Conduct of in-person presentations to practice groups, even though there were no prior
established relationships, was the least costly per recruitment yield. Other research has
shown that significant gains in recruitment were seen from a face-to-face contact compared
to letter [4] and telephone contact [2]. Perhaps the in-person contact and the multiple
contacts necessary to garner approval to conduct the in-person presentation serve as a form
of relationship building on which the other cost effective strategies rely.

While the mass fax effort was costly and did not have a high ratio of recruits to recipients, it
did provide 19% (n=13) of our recruited sample. Fax costs could have been reduced and
yield improved, had we better targeted our initial provider selection to geographic areas that
were closer by travel distance instead of using an absolute 150-mile radius of our institution.
Several interested practices were deemed ineligible because travel distance to their practice
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was too far. Because of the absolute large response and the absolute numbers of recruits it
generated, it is worth refining and repeating this strategy to study its effectiveness and
efficiency.

Mass advertising methods do not seem to be useful efforts for practice-based recruitment.
However, marketing theory suggests that multiple messages increase receptivity to the
message, and it is unknown whether the advertisements were seen by eventual recruits and
whether their presence primed the recruits’ receptivity to the strategy to which they
eventually responded. Only one provider responding to our efforts mentioned seeing any of
our placements. Even if mass advertising were a boost to other efforts, it was a costly
adjunct. Before using this strategy in subsequent recruitment efforts, more research would
be necessary to understand the proportion of medical society members who actually read
their organization’s publication and respond to the advertising within it. The same market
research would be needed for regional physician publications.

As demonstrated in other studies, strategies which exploited previous relationships were
quite effective, and we learned, cost efficient. Relying on investigators’ previous
relationships is relatively low cost and provides a high yield of recruited practices. However,
borrowed relationships, such as that of an AHEC network is an acceptable strategy to further
recruitment efforts. This strategy provided a moderate yield at a moderate cost and has the
added benefit of extending the recruitment network beyond investigators’ personal
networks, and, potentially, providing a more diverse sample of practice participants.
Networks such as the AHEC network may be a cost-efficient alternative to practice-based
research networks. Costs for developing and maintaining research networks are not typically
reported, so it is unknown if the infrastructure investment leads to efficiencies in recruitment
costs. Piggybacking research efforts onto educational network efforts could potentially
spread infrastructure investment across more funding resources. Even as an opt-in strategy,
the AHEC survey was more successful than the other opt-in approaches. Perhaps AHEC
providers are more likely to volunteer than other providers—they have already volunteered
to serve as preceptors.

Finally, providers who voluntarily participated in our study reported being motivated by the
same reasons, regardless of individual provider characteristics. Other studies [2,3,5] have
shown that those who choose to participate in practice-based research are more likely to be
non-Hispanic white, male, younger, and be from rural areas than those who decline to
participate. We did not collect information on those who refused, but our results do show
that for those ultimately participating, interest in improving quality and preventing CVD was
key, regardless of race/ethnicity, gender, and years since residency. Consistent with other
studies on practice recruitment [2], incentives, continuing education credit, and affiliation
with the academic institution were motivating factors for relatively few. Altruism did not
seem to be a significant reason for participation, contrary to research on patient participation
[20–27]. Other research is needed to better understand how to motivate providers who are
not open to self-improvement, especially since the generalizability of trial findings would be
limited due to selection bias.

The main strength of this study is that we provide precise quantification of contacts and
estimation of direct costs, which is not generally reported. These estimations offer a good
basis for researchers planning similar studies, although not all strategies described can be
applied in all health care settings and their actual costs may differ.

Limitations
Our main limitation is that we did not randomize providers or practices to recruitment
strategies. The time constraints of initiating the main study did not allow for controlled
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rollout of these strategies, limiting us to retrospective anlaysis of the data collected. In
addition, due to the lack of information regarding which providers were employed by each
practice at the time cold calls were placed and to the restrictions on contact information
placed by list vendors, we did not have enough information for full post hoc assessment of
the amount of overlap of the various strategies. It is quite likely that healthcare providers
may have received more than one recruitment offer. In addition, costs calculated are direct
costs. We do not have data to obtain indirect costs. For the establishment of the AHEC
network and those relationships built in previous studies, these costs could be substantial.
Therefore, our analysis offers an optimistic estimate of the effects and costs of each of these
strategies. While we cannot infer that the yields and resource expenditures for the top
strategies can be replicated with similar magnitude, we can surmise that the strategies shown
to be ineffective and to be of low value, truly are.

The generalizability of these results are further limited to practice communities with an
existing AHEC network with similar resources; investigators with previous relationships
with other practices; and other professional organizations we drew upon. It should be noted
that the NW AHEC program is provided $5.2 million annually from the North Carolina
General Assembly as part of one of the oldest higher education systems in the country. Thus
these results are most generalizable to other NC AHEC programs as they have identical
funding. Although the total amount of funding for AHEC programs in NC is among the
highest per capita across the 44 states with AHEC programs, many of the other state AHECs
have similar community preceptor relationships for training medical students in community
settings. In addition, similar profesional organizations and networks of practices exist where
AHEC networks do not exist, as most health professional schools have established networks
of practices which assist in the training of their students.

In addition, we did not assess sytematically why some providers who responded did not
ultimately participate in the study. While a portion of these did not meet study eligibility
criteria, others responded with the ambiguous reason “not enough time,” and some could not
convince other providers in their practice to participate. A better understanding of the
motivational differences between intial responders and recruited responders could be used to
craft effective strategies to transform these initial respondents into study participants.

Conclusions
Recruiting healthcare practices to research studies is an arduous process and little is known
about how best to apply limited resources. Our study supports the use of physician networks
and face-to-face strategies, as has been previously reported, but also suggests the need for
further research on other opt-out strategies such as cold calling and supplemental approaches
to target ethnically and geographically diverse participants. With all of these strategies,
careful collection and analysis of response, recruitment and cost data, especially in the later
phases of recruitment, should occur to provide additional guidance regarding which kinds of
research recruitment strategies for practice-based trials are most productive and cost
efficient. Relatively few research dollars currently are devoted to translational research, so
practice based research studies must be done economically to build the evidence base for
quality of care interventions. Without information on the expense of practice recruitment
strategies, identifying the optimal approach to recruiting a sufficiently large, representative
sample at the lowest cost is not possible and may further delay the translation of evidence-
based care into practice.
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Figure 1.
Scatterplot of Cost Per Recruit by Percent Recruitment Yield
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Table 1

Practice Characteristics for Recruited Practices

Practice Characteristics N=68

Internal Medicine 17 (25%)

Family Medicine 50 (74%)

Predominantly Minority Practice 10 (15%)

Predominantly Female Practice 23 (34%)

Physician providers (mean and range) 3 (1,9)

Total Providers (mean and range) 4 (1,14)

Solo provider practice 13 (19%)
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Table 3

Reasons for participating in GLAD Heart

Participation Reason* N
184

Percent

Interested in improving my clinical practice 157 81%

Interested in contributing to primary prevention for Coronary Vascular
Disease 106 54%

Invigorate my practice with new ideas 82 42%

Like to remain involved in research initiatives 61 31%

Ability to earn convenient CME credit 37 19%

Affiliation with Wake Forest University School of Medicine is good for my
practice 32 16%

Wanted to receive hand held computer (personal digital assistant—PDA) 30 15%

Desire to help my colleagues 27 14%

Wanted to receive automated blood pressure device 18 9%

Other 14 7%

*
Providers could select more than one reason for participation
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