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Abstract
Background—The Door-to-Balloon (D2B) Alliance is a collaborative effort of more than 900
hospitals aimed at improving D2B times for ST–segment elevation myocardial infarction.
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Although such collaborative efforts are increasingly used to promote improvement, little is known
about the types of health care organizations that enroll and their motivations to participate.

Methods—To examine the types of hospitals enrolled and reasons for enrollment, a cross-
sectional study was conducted of 915 D2B Alliance hospitals and 654 hospitals that did not join
the D2B Alliance. Data were obtained from the American Hospital Association’s Annual Survey
of Hospitals and a Web-based survey completed by 797 enrolled hospitals (response rate, 87%).
Chi-square statistics were used to examine statistical associations, and qualitative data analysis
was used to characterize reported reasons for enrolling.

Results—Hospitals that enrolled in the D2B Alliance were significantly (p values < .05) more
likely to be larger, nonprofit (versus for-profit), and teaching (versus nonteaching) hospitals.
Earlier- versus later-enrolling hospitals were more likely to have key recommended strategies
already in place at the time of enrollment. Improving quality and “doing the right thing” were
commonly reported reasons for enrolling; however, hospitals also reported improving market
share, meeting regulatory and accreditation requirements, and enhancing reputation as primary
reasons for joining.

Conclusions—The findings highlight the underlying goals of organizations to improve their
position in the external environment—including economic, regulatory, accreditation, and
professional environments. Designing quality improvement collaborative efforts to appeal to these
goals may be an important strategy for enhancing participation and, in turn, increasing the uptake
of evidence-based innovations.

Prompt treatment is essential for patients with ST–segment elevation myocardial infarction
(STEMI) who are treated with percutaneous coronary intervention (PCI).1,2 However, recent
studies3,4 indicate that only about one third of hospitals achieve national recommendations5

for door-to-balloon (D2B) times of ≤90 minutes. Several key hospital strategies are strongly
associated with more rapid D2B times for patients undergoing primary PCI for
STEMI3,6–15; nevertheless, only a minority of hospitals have implemented these strategies.3

To speed the adoption of evidence-based strategies to reduce D2B times, in 2006 the
American College of Cardiology (ACC) in partnership with 38 other organizations created
D2B: An Alliance for Quality (http://www.d2balliance.org).16 The focus of the effort was
on hospitals in the United States, although hospitals elsewhere may also enroll. The goal of
the D2B Alliance was for each participating hospital to achieve D2B times of 90 minutes or
less for at least 75% of nontransfer patients with STEMI through the implementation of
evidence-based strategies. These strategies included emergency medicine activation of the
catheterization laboratory, catheterization laboratory activation with a single call, explicit
expectations of staff arrival within 20–30 minutes of page, prompt data feedback, senior
management support, a team-based approach, and activation of the catheterization
laboratory on the basis of prehospital electrocardiogram (ECG) results while the patient is
still en route to the hospital (an optional strategy).

Participating hospitals gained access to an online tool kit and change package to facilitate
adoption of the recommended strategies, a hospital-specific action plan for improvement,
Web-based seminars focused on implementing new practices, and an online community to
foster interorganizational learning and communication.

Although many studies have documented the variable adoption of evidence-based strategies
to improve quality of care,17–22 we know little about which health care organizations choose
to enroll in quality improvement (QI) collaborative efforts and why hospitals are motivated
to participate in such efforts. With greater use of national collaborative efforts as models for
promoting hospital performance improvement,23–26 understanding hospital motivations to
engage in such collaborative efforts is essential for the success of these initiatives. Given its
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large enrollment in a relatively short period, the D2B Alliance experience provides an ideal
opportunity to investigate reported hospital motivations to join such large-scale
collaborative efforts to improve quality.

Methods
Setting: The D2B Alliance

The D2B Alliance, an international QI collaborative effort, included extensive development
and recruitment phases. On the basis of a detailed review of published empirical evidence,27

the D2B Alliance Workgroup created a change package and tool kit to be used as instruction
and guidance manuals for enrolled hospitals. The D2B Alliance Web site and formal launch
at the American Heart Association scientific sessions were initiated in late October 2006.

Study Design and Sample
We conducted a cross-sectional Web-based survey of the 915 hospitals (of approximately
1,400 hospitals that perform PCI for patients with STEMI) that joined the D2B Alliance
during the nine-month enrollment period (October 2006–June 2007). Respondents included
QI directors, nurse managers, catheterization laboratory directors, emergency department
directors, emergency medicine physicians, cardiologists, and a range of clinical managers.
Of the 915 hospitals enrolled in the D2B Alliance, 797 (87%) completed the survey. All
survey responses were identified by code, and the respondent and hospital names were
separated from the data for all analyses. All research procedures were approved by the
Human Investigation Committee at Yale University School of Medicine.

Data and Measures
Data regarding hospital characteristics including number of staffed beds, ownership type
(nonprofit, for-profit, governmental), geographical location (in the nine Census regions), and
teaching status (where teaching hospital was defined as one with a residency program
accredited by the Accreditation Council for Graduate Medical Education) were obtained
from the American Hospital Association Annual Survey of Hospitals, 2004 (1998 data).28

Data regarding primary reasons for enrollment were measured using open-ended responses
to the Web-based survey item “What was the primary reason for your hospital enrolling in
the D2B Alliance?” In addition, the Web-based survey asked hospitals a set of closed-ended
questions regarding their current processes for treating patients with STEMI, with a focus on
the recommended strategies.

Data Analysis
To determine the statistical association between hospital characteristics and the likelihood
and timing of enrolling in the D2B Alliance, we used chi-square and t-test statistics as
appropriate. The 1,420 hospitals with primary PCI capability included all those that had
submitted D2B time data to the National Cardiovascular Data Registry (NCDR™) of the
ACC or the Health Quality Alliance (HQA) in 2005. We telephoned hospitals reporting
fewer than 15 cases to the HQA in 2005 to verify primary PCI capacity and to exclude
potential errors due to HQA reporting. Using this list of PCI hospitals, we compared
hospitals that had enrolled with the D2B Alliance with hospitals that had not enrolled.
Because our list of PCI hospitals was based on 2005 data, we were unable to match 44
hospitals that were enrolled in the D2B Alliance to the PCI hospital list. Telephone
verification indicated that the majority of the 44 hospitals had begun their PCI programs
after 2005. Our analysis compared the 753 hospitals that were enrolled with the D2B
Alliance (and performing primary PCI as of 2005) with 656 hospitals that were not enrolled
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with the D2B Alliance but were performing primary PCI as of 2005. All analyses were
completed using SAS version 9.1.3 (SAS, Inc.; Cary, North Carolina).

To characterize the primary reasons for enrollment on the basis of textual responses to the
open-ended survey question, three researchers [E.H.B., E.J.C., E.L.L.] first independently
conducted line-by-line reviews of all responses and developed categories of like responses.
Then the researchers [E.H.B., E.J.C., E.L.L., A.F.S., A.G.N., H.M.K.] met to review and
discuss common categories. From this discussion, a coding structure was developed to
encompass the breadth of reasons provided by hospitals. With this final code structure, the
three researchers again independently reviewed and coded responses. Agreement among the
coders was excellent, with the same code independently assigned to the same text in 87% of
cases. Remaining differences were resolved by negotiated consensus. Qualitative analyses
were accomplished using ATLAS.ti, version 5.2.9 (Scientific Software Development
GmbH; Berlin).

Results
Pattern of Hospital Enrollment in the D2B Alliance

The characteristics of the 797 hospitals enrolled in the D2B Alliance and differences with
PCI hospitals that did not enroll in the D2B Alliance are displayed in Table 1 (above) and
Table 2 (page 96). The pattern of hospital enrollment in the D2B Alliance is shown in Figure
1 (right). The first approximate quartile (n = 200) of hospitals joined within 4.5 months of
the initial launch. After this initial slow start, the pace of enrollment accelerated, with an
additional 200 hospitals joining within the following month, at which point the ACC
announced that only hospitals that enrolled by the end of March would be included in the
Web announcement identifying hospital participants in the D2B Alliance. An additional 200
hospitals joined within the following two weeks, and by six months after the initial launch
(end of March 2007), 600 hospitals had enrolled. The final hospitals joined in the last two
months of the enrollment period.

Earlier Versus Later Hospital Enrollees
Hospitals that enrolled earlier were significantly larger, more likely to be nonprofit, more
likely to be nonteaching hospitals, and varied in geographical location (overall chi-square p
values, < .01). Compared with hospitals that enrolled later, hospitals that enrolled earlier
were more likely to report that they already had emergency medicine activation, activation
with a single call, prompt data feedback, and use of pre-hospital electrocardiograms to
activate the catheterization laboratory (overall chi-square p values < .01; Table 3, page 97).
There was no apparent pattern regarding the reported reasons for enrolling and the timing of
enrollment.

Reasons for Enrolling in the D2B Alliance
Improving Quality

The most commonly stated reason for enrolling in the D2B Alliance was to improve quality
of patient care:

The goal of 90 minutes door-to-reperfusion time is the primary factor in our
participation with the D2B Alliance. Our hospital continually strives for
performance improvement within the organization and promotes an environment of
clinical excellence. (Hospital 394)
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Specific Interventions Provided by the D2B Alliance
Several hospitals noted that the access to specific tool kits, data feedback forms and
processes, and strategies for organizational change were primary reasons for their enrolling
with the D2B Alliance. In addition, hospitals noted value in networking with and
benchmarking against other D2B Alliance hospitals as motivation for enrolling. Finally,
some hospitals reported that joining the D2B Alliance raised the visibility and perceived
importance of D2B time within the hospital, which in turn facilitated their improvement
efforts. Illustrating this latter reason, a hospital stated:

Our joining the D2B Alliance keeps the light shining on this initiative and sustains
the gains we have achieved thus far. The D2B Alliance keeps everyone engaged in
this improvement process. (Hospital 781)

Market Share and Reimbursement
Hospitals also reported that perceived economic benefits such as maintaining the hospital’s
competitiveness, gaining market share, or improving reimbursement were a primary reason
for joining the D2B Alliance:

We desire to consistently achieve D2B times below 90 minutes and enhance
marketability for referrals from surrounding small hospitals. (Hospital 140)

Joining the D2B Alliance helps with the potential loss of business to competitors.
(Hospital 560)

In addition, some hospitals mentioned enhanced reimbursement specifically as a motivation
to enroll in the D2B Alliance. These hospitals recognized the Centers for Medicare &
Medicaid Services (CMS) pay-for-performance initiatives as well as programs with other
large private payers that provided reimbursement for higher quality as opportunities to
receive increased revenues by meeting D2B guidelines:

Quality indicators like door-to-balloon time will be made public and will affect
reimbursement to the hospital. (Hospital 189)

Regulatory and Accreditation Requirements
An additional motivation to enroll in the D2B Alliance was to enhance compliance with
requirements from payers and accrediting agencies. Hospitals noted the public reporting
requirements by CMS and other agencies that contracted with the hospital:

This [door-to-balloon time improvement] is a future requirement for the [payer
name] contract we have. (Hospital 66)

We are recently building a Chest Pain Center area seeking accreditation for the
emergency transfer of STEMI patients and want the best quality of care for our
patients, which we feel the D2B Alliance [helps us] provide. (Hospital 603)

The D2B Alliance will help us comply with the JCAHO and medical insurance
companies’ best practices [requirements].” (Hospital 612)

Reputation and Prestige
Some hospital respondents stated that their primary reason for participating was the desire to
enhance the reputation of the hospital as a leader in cardiac care and a high-quality provider
for patients:

We wanted recognition for already having these initiatives in place. (Hospital 318)
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We want to be recognized as the “Heart Center of Choice” for our community.
(Hospital 581)

Some hospitals explicitly reported that pressure from peers motivated their hospitals to join.
Illustrating this view, hospitals gave these reasons for joining:

Peer pressure, plain and simple. (Hospital 434)

Other local hospitals are doing it. (Hospital 204)

Hospitals also described prestige that might be associated with a widespread campaign on
quality and with the ACC:

We wanted to be associated with the ACC.” (Hospital 600)

A primary reason for enrolling was the publicity of having our hospital named in
the ACC announcement of D2B hospitals. (Hospital 88)

“It’s the Right Thing to Do”
Several hospitals responded to the survey question about why they joined the D2B Alliance
with the phrase “It’s the right thing to do.” Unlike statements related to the external
pressures of the market, regulators, accreditors, or peers, this motivation reflected
responsiveness to another calling to do the right thing for patients:

It is the right thing to do for our patients. The D2B Alliance is an excellent
performance improvement resource. (Hospital 497)

Quality—it is the right thing to do. (Hospital 372)

Discussion
We found diverse motivations for why hospitals participated in the D2B Alliance. Some
hospitals were motivated by the belief that being a D2B Alliance hospital would position the
organization more favorably in the marketplace or regulatory environment. Other hospitals
reported joining the D2B Alliance to improve their prestige and reputation as a high-quality
hospital as perceived by both professional peers and the community. Finally, some hospitals
reported that they joined the D2B Alliance because it was the “right thing to do” for patients.

Our findings also revealed patterns about the types of hospitals that enrolled in the D2B
Alliance. Although the D2B Alliance enrollment consisted of a diverse set of hospitals,
larger, teaching, and nonprofit institutions were significantly more likely to enroll. We also
found that different types of hospitals enrolled at different times. Hospitals that enrolled
earlier tended to be larger, nonteaching, nonprofit, and in certain geographic regions.
Furthermore, the hospitals that enrolled earlier reported greater use of the recommended
strategies already in place at the time of enrollment than the hospitals that enrolled later.

The pattern of D2B Alliance enrollment is consistent with the S-curve that has been used to
characterize the diffusion of innovations,17,29 in which new practices or ideas are adopted
slowly at first—traditionally by opinion leaders and change agents17,29–33—followed by
substantial acceleration and finally leveling off of adoption rates. Paradoxically, the
hospitals that enrolled earlier may have had less need for the tool kit and change package of
the D2B Alliance; the early enrolling hospitals were more likely to report that the
recommended strategies were already in place at the time of enrollment. Nonetheless,
consistent with the literature on innovation and diffusion,18,29 these early enrollees, who
may be thought of as expert users or opinion leaders, can play an essential role in fostering
more widespread adoption of new practices for other organizations participating in such QI
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collaborative efforts. Moreover, even hospitals that joined the D2B Alliance early had
opportunities to improve.

The study should be interpreted in light of its limitations. The data are self-reported by a
single person in each hospital. Although the respondents were generally those who were
most familiar with the D2B Alliance in their hospitals, views on why a hospital enrolled
likely differ across staff. Furthermore, in some cases respondents may not have wanted to
reveal underlying reasons for joining, particularly if enrollment was in response to
significant adverse events or quality problems. Finally, the study is descriptive, and
therefore we were not able to identify predictors of strategy implementation or engagement
in the D2B Alliance.

Our findings have several implications. First, even with an initiative that was supported by
professional societies and many partners, had strong local support in many states, and
ultimately enrolled more than 900 hospitals, the initial enrollment was relatively slow.
Researchers, policymakers, and funding agencies that support such collaborative QI efforts
might therefore anticipate that accomplishing the spread of such initiatives requires
substantial time. However, certain tactics, such as positive media recognition for
participation, can accelerate enrollment. Second, the experience in the D2B Alliance
suggests that selection effects may be substantial; enrolling hospitals differed significantly
from nonenrolling hospitals in key characteristics that have been shown in the literature34–36

to be associated with higher quality. These findings highlight the need to carefully adjust for
selection effects when evaluating the impact of such initiatives. Third, collaborative QI
efforts may be challenged by the fact that the earliest enrolling hospitals may already have
recommended practices in place. Identifying ways to attract organizations that are most in
need of improvement but may have limited infrastructure to facilitate engagement in such
efforts is an important challenge. Finally, our findings suggest that strategies to enroll
organizations in QI initiatives will be most successful if they appeal to multiple goals in
addition to the goal of improving quality. Communicating the benefits of participation in
terms of market position, regulatory requirements, or professional prestige is likely to
promote additional enrollment by health care organizations.
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Figure 1.
The pattern of enrollment during the nine-month DB2 enrollment period is shown. AHA,
American Hospital Association; ACC, American College of Cardiology.
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Table 1

Hospitals That Enrolled in the Door-to-Balloon Alliance (N = 797)

Characteristics n %

Number of Beds

 <300 342 42.9

 300–600 335 42.0

 >600 100 12.5

 Unknown 20 2.5

 Mean 376 —

Ownership Type

 Nonprofit 575 72.1

 For-profit 124 15.6

 Governmental 78 1.3

 Unknown 20 2.5

Census Region

 New England 29 3.6

 Mid-Atlantic 92 11.5

 South Atlantic 143 17.9

 East North Central 161 20.2

 East South Central 66 8.3

 West North Central 54 6.8

 West South Central 97 12.2

 Mountain 53 6.6

 Pacific 82 10.3

 Unknown 20 2.5

Teaching Status

 Teaching hospital 418 52.4

 Nonteaching hospital 359 45.0

 Unknown 20 2.5
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Table 2

Hospitals That Enrolled and Did Not Enroll in the Door-to-Balloon (D2B) Alliance Among Hospitals in the
United States That Perform Primary Percutaneous Coronary Intervention*

Characteristic Enrolled hospitals (N = 753*) Non-enrolled hospitals (N = 654) Odds Ratio (95% C.I.)

Number of Beds

 < 300 324 416 reference

 300–600 329 193 2.19 (1.74, 2.75)

 > 600 100 45 2.85 (1.95, 4.17)

Ownership Type

 For-profit 119 140 reference

 Nonprofit 556 434 1.51 (1.15, 1.98)

 Governmental 78 80 1.15 (0.77, 1.71)

Census Region

 New England 28 22 reference

 Mid-Atlantic 89 68 1.03 (0.54, 1.95)

 South Atlantic 137 65 1.66 (0.88, 3.11)

 East North Central 154 100 1.21 (0.66, 2.23)

 East South Central 66 43 1.21 (0.61, 2.38)

 West North Central 53 62 0.67 (0.34, 1.31)

 West South Central 96 115 0.66 (0.35, 1.22)

 Mountain 51 63 0.64 (0.33, 1.24)

 Pacific 79 108 0.58 (0.31, 1.08)

 Unknown 8 †

Teaching Status

 Nonteaching hospital 358 226 reference

 Teaching hospital 395 428 1.72 (1.38, 2.13)

*
Included D2B Alliance hospitals that could be matched with the list of PCI hospitals, derived from the 2005 Health Quality Alliance and National

Cardiovascular Data Registry™. C.I., confidence interval.

†
The model was run without the hospitals for which census region data were not available.
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