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Abstract:

Research suggests that health care organizations struggle to implement evidence-
based guidelines. In the wake of this observation, national quality improvement
initiatives have increasingly sponsored online communities (OCs) in which
organizations and professionals can seek guidance from their peers on the many

challenges that accompany the shifts in practice caused by guideline adoption.

In this paper, | examine the effect of participation in an OC on hospitals’
implementation of evidence-based guidelines. I hypothesize that hospitals whose
staff utilize OCs are more successful at achieving guideline implementation, leading
ultimately to greater clinical outcome improvement. This hypothesis was tested
using data from the OC of the Door-to-Balloon Alliance (D2B), a national campaign
that promoted the adoption of five evidence-based practices to reduce time to
treatment in order to reduce morbidity and mortality related to ST-segment
elevation myocardial infarction (STEMI). The improvement in door-to-balloon time
of hospitals that participated in the OC (52%, n=378 of 731) was compared to that
of hospitals that did not. There was positive correlation between OC use and door-
to-balloon time improvement, however it was not statistically significant (p

value>0.05).

In this paper, I review the literature on OCs and then use it to examine several
potential reasons for why D2B OC use was not associated with improvement in

door-to-balloon times. I conclude that the design of the D2B OC undermined its



effectiveness. Therefore, [ suggest that OCs cannot yet be rejected as a tool to
accelerate guideline adoption and clinical outcome improvement. Greater attention

must be devoted to their design.



Introduction

The health care system has entered into a period of great change. In an era of
rapidly increasing costs,! major demographic shifts,? a growing burden of many
chronic diseases,>#*> and an overall weakened economy, the health care system is,

out of necessity, making significant changes to the way it delivers care to patients.

One of the significant changes over the last 20 years is the adoption and spread of
evidence-based medicine (EBM). This is a style of medical practice in which there is
“conscientious, explicit, and judicious use of current best evidence in making
decisions about the care of individual patients.”® Evidence-based medicine
recognizes the role of art in medicine but aims to standardize aspects of medical
care based on scientific findings. In EBM, the effectiveness of various diagnostic and
therapeutic options for specific clinical scenarios are compared to determine which
methods of practice lead to better health outcomes.” Accordingly, EBM has
manifested itself in the form of clinical practice guidelines, which encourage - or
even require — providers to deliver care according to current evidence-based best

practices.?

While the concept of EBM was originally met with some resistance - many in the
medical profession decried the specter of “cookbook medicine” - it has now become
widely accepted.®82.10 However, while most stakeholders in health care now
recognize the value of practicing EBM (i.e., higher quality care for patients),

implementation of evidence-based guidelines varies widely across care settings and



across disciplines of medicine, as was thoroughly demonstrated by McGlynn and
colleagues. 1! For example, there are well-established best practices for managing
patients with hypertension? and hyperlipidemia,!3 but for both conditions, fewer

than half of all patients with known disease are well controlled.1* 15

Evidently, changing and enforcing standards of practice is a slow process. The
literature suggests that it takes an average of seventeen years for guidelines to
migrate from theory to daily practice.1® Therefore, accelerating the rate of guideline

adoption remains a key challenge in medicine.

As such, the last several years have seen the proliferation of many national
initiatives and campaigns to drive widespread, routine, and reliable use of evidence-
based practice guidelines. Typically, these initiatives highlight a specific area of
medical practice for which there is a strong evidence base for a particular approach
to care but still a gap between that best practice and actual practice, implying that
optimal health outcomes are not achieved. Having identified an area that could
improve through the adoption of well-established practice guidelines, these
initiatives use a variety of mechanisms, ranging from publicity to technical
assistance, in order to focus attention and energy on the problem and ultimately to

drive closure of the gap between best and actual practice.17.18

Some recent examples of national initiatives include the Surgical Care Improvement

Project (SCIP)'° that focused on avoiding many preventable peri- and post-operative



complications; the Institute for Healthcare Improvement’s 100,000 Lives?% and 5
Million Lives?! campaigns, which both aimed to drive adoption of numerous
interventions to reduce inpatient morbidity and mortality; the American College of
Cardiology’s Door-to-Balloon (D2B) Alliancel® 22 that promoted practice guidelines
to shorten door-to-balloon times and thus reduce mortality for patients with ST-
segment elevation myocardial infarction (STEMI); the Home Health Quality
Improvement initiative?3 that aimed to reduce unnecessary hospitalizations; and the
just launched Department of Health and Human Services’ Million Hearts Campaign
that is working to prevent morbidity and mortality associated with cardiovascular

disease.24

A common theme across all of these initiatives, and the many others like them is
that they are supra-institutional. That is, the call for health care institutions to
implement the evidence-based guidelines comes from a third-party organization or
consortium of organizations. This serves two purposes. First, the goal of these
initiatives is to propel widespread, often national, adoption of guidelines in order to
change standards of practice across institutions. It is therefore necessary to include
as many health care institutions as possible. Second, there is a desire for the
participating institutions to collaborate with each other on how to turn the

guidelines from recommendations into actual practice.

The latter goal of developing implementation plans is of great importance and has

proven to be one of the most difficult challenges for the evidence-based medicine
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movement. Guidelines are headline recommendations that serve to set a goal, but
turning those guidelines into actual practice requires detailed, institution-level
strategy and logistics that national initiatives do not and cannot provide. Adopting
guidelines often means considerable shifts in practice, reworking complex
processes, staff reorganizations, financial investments, and a host of other
significant changes for institutions. And these shifts must be uniquely adapted to the
local institutional environment. Thus, guidelines only establish “what to do,” but it is

left to organizations to determine “how to do it.”25

Many participants in these national initiatives encounter the same problems when
implementing guidelines. This suggests that there is great potential for
organizations to learn together and share relevant knowledge for communal benefit.
As they seek out solutions, institutions can help each other implement EBM
guidelines by sharing everything from remedies for specific problems to tools to
peer-to-peer counseling and support. However, because institutions participating in
national initiatives often lack formal ties and are in different geographic regions,
developing cross-institutional sharing relationships and effectively creating and

transferring practical knowledge are challenges in themselves.

One way to facilitate cross-institutional knowledge-sharing may be online
communities (OCs), which are virtual collaborative spaces where institutions can
meet to share ideas. Accordingly, OCs have become common components of national

initiatives. In this paper, [ explore the impact online communities can have on
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national health care initiatives. I hypothesize that such virtual collaborations may
accelerate guideline adoption and ultimately improve clinical outcomes by bringing
together health care professionals to share their experiences and teach one another
how to achieve effective guideline implementation. To test the hypothesis, |, as part
of a research team, examined the relationship between the use of the D2B Alliance’s
online community and hospitals’ performance improvement. Our team found no

statistically significant relationship.

In order to interpret this finding, [ review the case of the D2B Alliance online
community in detail and present our team'’s research on how the OC was used. |
then review the literature on OCs, examining the general concept of an online
community and theories on how best to construct one. Then, I survey the many
types of online communities, with a special emphasis on one type - a so-called
community of practice, which the D2B online community was and which is
particularly relevant to the needs of multi-organizational health care initiatives.
Using these models derived from the literature, I examine several potential reasons
for why the D2B OC use was not associated with improvement in door-to-balloon

times and conclude that the design of the D2B OC undermined its effectiveness.

A Case Study: The D2B Alliance Online Community

In this section, I describe the D2B initiative and the affiliated OC. To test the
hypothesis that online communities can accelerate guideline adoption, I examine the

D2B Alliance using data from my own analysis as well as from a previously

12



published study produced by a research team of which [ was a part. 26 The complete
results of that study - which sought to characterize who used the community, how
those users perceived the community’s value, the purposes for which the
community was used, and whether community participation was associated with
improved outcomes - have been published elsewhere.2¢ Appendix 1 contains an
abbreviated description of the methods we used in that study that are relevant to
this paper. In this section, I present the germane results from the published study as

well as my unpublished findings.

The Initiative

The Door-to-Balloon Alliance (D2B Alliance) was a national quality improvement
initiative sponsored by the American College of Cardiology and 38 other
organizations that sought to improve care for patients with ST-segment elevation
myocardial infarction (STEMI) through the reduction of door-to-balloon times.18
The initiative ran from November 2006 through March 2008 and enrolled more
than 1000 hospitals.27.28 The D2B Alliance was run as a campaign that advocated for
hospitals across the nation to implement five practices that were proven to reduce
door-to-balloon times. The campaign supported the participating hospitals by
placing educational materials on a website, hosting webinars on each of the five
practices, running workshops at major conferences, distributing a newsletter,

establishing a network of mentor hospitals, and launching an online community.2°
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The D2B Online Community

The D2B Alliance campaign consisted of a two part online community that went live
on March 29, 2007 and received official support from the campaign through
February 29, 2008. The first component of the OC was an email listserv. The second
component was a web-based collaboration portal that was distinct from the D2B

Alliance’s main website.

The listserv operated in the standard manner, where messages sent to the listserv
address were distributed to all subscribed members via email. Replying to a
message received from the listserv would send the new message to all members.
Messages could be sent with attached documents. Every message that passed
through the listserv was automatically posted to the “Discussions” section of the
web portal. However, message attachments were not archived in the “Discussions”
section. Every email with a new subject line was organized, along with related

replies, into threads.

Members were able to manage their subscriptions to the listserv via the web portal.
They could opt to 1) receive, via email, every message as it was sent to the listserv,
2) receive a single daily digest email of all the messages (or just their subject lines)
sent in one day, 3) view messages in the portal’s “Discussions” section only and
receive no email, or 4) unsubscribe from the community completely. The web portal
offered additional collaborative tools. Beyond the listerv archive, there was a section

for community announcements, a directory with contact information of community
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members sorted by institution, and a document repository where members could
post files directly to the portal for sharing with other portal users. The web portal
was hosted by the Institute for Healthcare Improvement (IHI), so community
members needed to create an account on IHI's website in order to access these

features.

Of note, at the outset, online community participation was not voluntary. On the
community’s launch date, March 29, 2007, D2B campaign staff automatically
enrolled each hospital’s chosen key contact in the OC (both the listserv and the
portal). They all received an email through the listserv that 1) indicated that they
had been enrolled, 2) provided instructions on how to access to the web portal, and
3) provided instructions on how to invite other colleagues from their hospitals to
join both components of the online community. On April 3, 2007, six days after the
launch, the settings of the listserv were changed to an opt-in format, in response to
complaints about the volume of email and involuntary enrollment. D2B staff sent a
message to all community members explaining that if members wanted to continue
receiving listserv emails, they would need to indicate that preference using the

subscription management tool on the web portal.

Usage of the D2B Online Community Listserv and Web Portal
Over the course of the initiative, the D2B OC was used extensively. Nearly 52%
(n=378 of 731) of hospitals participating in the initiative and in our study?® used the

online community, with use restricted almost exclusively to the listerv. In the 11
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months that the OC was live and supported by the D2B campaign (March 2007 -
February 2008), 206 individuals exchanged 1155 messages in 154 unique topic
threads on the listserv.2¢ One third (n=389 of 1155) of all messages were sent in the
first two months. The majority of messages (n=618 of 1155) were sent in the first
four months. Messages were sent to the listserv for a variety of purposes, as shown

in Table 1 below.

Table 1: Purpose of Messages

Purpose of Message Number (%) of Messages* (n=1155)
Information-sharing - 657 (57%) -
Information-seeking 295 (26%)

Declaring a position on an issue 137 (12%)

Expressing appreciation for information or community 72 (6%)

Handling listserv errors, system or user induced 51 (4%)

Establishing community norms for sharing and replying 37 (3%)

Planning additional activities, for example new webinars or face- 20 (2%)

to-face meetings
Table adapted from Nembhard IM, Nazem AG, Webster TR, Wang Y, Krumholz HM, et al.2¢; * Total
number of messages >1155 as some messages had more than one purpose.

By contrast, the web portal was sparingly used. Beyond the archive of listerv
messages, the only other portal sections used were the announcements section and
the document repository. In all, only four announcements and 76 documents were
posted, all by D2B campaign staff. None were posted by community members. The
majority (52%, n=40 of 76) of the files posted to the documents section were
generated by the D2B Alliance staff and were also available on the main campaign
website. The remaining 48% of documents posted to the portal were tools and
presentations produced by D2B campaign participants. Those tools and
presentations posted to the portal were originally shared as attachments on the

listserv, and D2B staff subsequently took care to post those attached files to the
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portal. Due to the technical limitations of the portal platform, it was not possible to
determine how often, if at all, the various sections of the portal were accessed by
community members, but based on the fact that no campaign participants posted
any documents or announcements, it appears that the web portal went almost
entirely unused by members not affiliated with the campaign office. In sum, the web
portal was not a site of two-way, online communication between D2B member
hospitals despite its technical potential to act as such. At best, it was a one-way

communication mechanism used by D2B staff.

Users of the D2B Online Community and the Community’s Impact on Them

Users who contributed messages to the listerv represented many different health
care disciplines.? Physicians comprised 8% (n=17 of 206) of all contributors.
Nurses comprised 70% (n=145 of 206). Allied professionals comprised 3% (n=7 of
206). Non-clinical hospital staff comprised 3% (n=7 of 206). D2B campaign faculty
and staff comprised 2% (n=>5 of 206). The professions of an additional 12% (n=25 of
206) of users were unable to be identified. Notably, the rate at which these
individuals contributed messages to the OC changed over time. The activity level
was heavily skewed toward the first months of the OC’s existence and tapered off

steadily as time went on.

Overall, users seemed to find the online community to be valuable. In a survey on

the helpfulness of various elements of the D2B Alliance campaign, 62% of OC users

(n=185 of 299 OC participants responding to survey) rated the online community as

17



either “Helpful” or “Very Helpful.”2° Despite the reported helpfulness of the OC as
rated by its participants and the seemingly high level of activity in the community,
participation in the online community was not associated with statistically
significant improvement in door-to-balloon times or adoption rates of the D2B

Alliance suggested practices.?6

Understanding the Limited Impact of the D2B Online Community

In order to understand why the D2B online community was not associated with
accelerated guideline adoption, we must first understand online communities in
general. In this section, I review research and theory on OCs in order to clarify the
notion of online communities and how to design them by discussing four prominent
models for assessing OC structure and purpose. Based on these models, there are
five factors that may have contributed to the limited impact of the D2B online
community on improvement. I later discuss each of these factors in turn and offer
recommendations for addressing these factors for greater effectiveness in future

OCs.

Online Communities

Online communities are virtual communities that enable connection and
collaboration between individuals on a broad scale through the use of internet
technology.3? Unlike traditional, non-virtual communities, OCs often consist of
members who do not share geography and who may be unknown to each other in

the real world. Rather, the community-driving element of OCs is often shared
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interest.31 Importantly, the members of the community are also the chief

contributors of the very content other members join the community to consume.

Online communities are increasingly important fixtures of the connected world. In
the context of rapid proliferation and adoption of internet technology across the
globe, the usage of online communities has exploded in recent years as people seek
connection with friends and colleagues. For example, usage of one type of online
community - social networks - has grown at a torrid pace in the United States. In
2011, 65% of American adults used online social networks as compared with just

8% in 2005.32

Today, OCs serve many purposes for many different types of people in a variety of
fields. Online communities exist for activities that include everything from
socializing (Facebook, Google+, Match.com) to gaming (Xbox Live, World of
Warcraft) to creative content development (YouTube, SoundCloud) and content
discovery (Last.fm, Yelp, Reddit) to knowledge management (Wikipedia) to entire
virtual worlds and marketplaces (Second Life). OCs have also made substantial
inroads into the health care industry. In particular, patients and their families have
used the internet to seek out other people who share similar health challenges and
have formed numerous online communities and support groups, such as

PatientsLikeMe.
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Online communities are having a greater and greater influence on nearly every
industry. But many questions remain about how to design and operate OCs to
maximize their positive impact. As such, a new field of study is developing to answer
those questions, but it is still in its infancy. [ will now examine models for evaluating
online community design along the dimensions of community structure and

community purpose.

Framework for Evaluating the Structure of Online Communities

Online communities must meet certain basic criteria in order to function properly
and effectively. These needs are well described by the media reference model
(MRM) developed by Schmid.33:3* The MRM stratifies OC needs into four layers or
“views” that must be thoughtfully constructed in order to create an effective OC:

community, implementation, transaction, and infrastructure (Figure 1).

]
Community Community
View (Roles, Rules, Participants, Common language)
]
Processes

Implementation

View (Registration, Communication, Voting,

Brainstorming, ....)

Transaction

View Knowledge Intentions Negotlatl.on Settiement
Contracting
Infrastructure .
View ITC- and Transaction Infrastructure

Figure 1: Media Reference Model34; (ITC, information technology and communication)
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The community view outlines the identity and organization of an OC. From this
perspective, an OC needs to have well-defined roles, rules, and participants as well
as a common language. The implementation view describes the fundamental
processes of the community, such as registration and discussion participation. How
to perform these functions must be clear and publicized to the community members.
The transaction view portrays how members get what they expect from the OC. This
view is broken out into four basic communication and coordination services
(knowledge, intention, negotiation, and settlement) that allow OC participants to
signal their need for or possession of certain types of knowledge and how that
knowledge will be developed and shared. Together, the community,
implementation, and transaction views describe how the OC should function. The
infrastructure view, on the other hand, explains how the underlying technologies
and platforms enable an OC so designed. Research suggests that OCs must address
each of the components of the MRM in order to build fundamentally sound
communities that will support sustained productive interaction between

members.34

Frameworks for Evaluating the Purpose of Online Communities

Depending on the purpose of the OC, the community, implementation, transaction,
and infrastructure layers of an OC will be formed differently. Thus, a wide variety of
OC formats has proliferated over the last several decades as the internet has grown
and changed. OCs have taken the shape of bulletin board services (BBS), Usenet

groups, message boards, online chat rooms, virtual worlds, social networking
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services, email listservs, and wikis. Each type of OC is enabled by different
technologies that imbue the communities with different characteristics and make
them suitable for different purposes. These differences relate to medium (web,
email, private network), content (text, audio, visual), participant presence
(synchronous vs. asynchronous), and a host of other dimensions. Suffice it to say,

there is a complex variety of OC flavors.

Therefore, understanding which types of OCs serve which types of need is a
necessary component for strategic and effective OC design. However, neat, widely
accepted categorization of online communities has been elusive. Nevertheless, there
has been a great deal of research around creating a taxonomy of online
communities.3>3637 Lazar and Preece?” provide an overview of the various schema
for cataloging OCs, including categorizations by participant attributes, by supporting

software, and by relationship to physical communities.

One of the earliest and still most relevant models for OC taxonomy was proposed by
Armstrong and Hagel.38 They advised examining OCs through four different but not
mutually exclusive lenses: transaction, fantasy, interest, and relationship.
Communities of transaction facilitate the exchange of goods and services by bringing
supply and demand together as well as allowing users to advise each other on
transaction-related topics. Modern day examples would be Craigslist or eBay.
Communities of fantasy enable members to participate in alternate realities, where

they can engage in everything from basic entertainment such as fantasy sports
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teams to complete virtual worlds like that offered by Second Life in which users
create alter-ego avatars who engage in nearly all the activities of normal human
existence. Communities of interest unite users who wish to interact extensively with
others who share specific interests, such as stock investing at Wikinvest or
gardening at Gardenweb. And finally, Communities of relationship offer forums for
connection with other people who share personal characteristics like illness
(PatientsLikeMe) or professional characteristics like being a physician (Sermo).
Armstrong and Hagel hypothesized that each type of community meets a specific
consumer need, and that consumers are seeking communities where not just one,
but many, of those needs are addressed. So, OCs that can provide elements of all four

categories are the most fulfilling and valuable to members.

Stanoevska-Slabeva34 built on Armstrong and Hagel’s taxonomy and filtered it
through the perspective of community activity and purpose, defining communities
by their goals. Broadly, this model categorizes OCs as discussion communities
(satisfying the need for communication), task- and goal-oriented communities
(satisfying the need for cooperative achievement of goals), virtual worlds (satisfying
the need for fantasy and playing), and hybrid communities that incorporate multiple

elements of the other three.

Communities of Practice
In addition to the two models just described, a third framework to evaluate OC

design through the lens of purpose is the community of practice model. Lave and
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Wenger first conceived of the community of practice (CoP) conceptin 1991,3° and
they and others have developed the theory substantially since.#04142 A community
of practice is a group of “people who engage in a process of collective learning in a
shared domain of human endeavor.”#3 It is an informal collection of individuals who
share an area of expertise, similar experiences, and a common vocabulary for
communication. As a group, they learn from and advise each other on an ongoing
basis. CoPs can be either traditional or virtual communities. Online CoPs can be
viewed as a subset of Armstrong and Hagel’s communities of interest, which are

themselves a subset of Stanoevska-Slabeva’s discussion communities.

Communities of practice are distinguished from the broader category of
communities of interest in that they are composed of practitioners and experts in a
particular field, not people who merely possess an interest in the topic. CoP
members both contribute to the community based on their real-world experience
and take what they learn from the community and apply it to their practice. Another
distinguishing characteristic of CoPs is that they are not goal-oriented in the same
way that teams are. (See Table 2 below for a comparison of CoPs with other groups.)
Whereas teams are formal associations that have an express goal of delivering a
product, CoPs are informal groupings of people who have no obligations to the
community and who are brought together by their desire to learn from each other,
not by their need to accomplish a task. CoPs could be described as something like
professional support groups in that they are places for practitioners to seek outside

advice and guidance on their work as well as to grow as professionals.
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Table 2: Comparison of Group Types

Community of
practice

Formal work group

Project team

Informal network

What's the purpose?

Who belongs?

What holds it
toEether?

How long does it
last?

To develop members’
capabilities to build
and exchange
knowledge

To deliver a product

Members who select
them

Everyone who reports

Passion, commitment,
and identification with
the group’s expertise

Job requirements and

As long as there is
interest in
maintaining the group

Until the next

or service to the group’s common goals reorganization
manager

To accomplish a Employees assigned The project’s Until the project has

specific task by senior milestones and goals been completed
management

To collect and passon  Friends and business Mutual needs As long as people have

business information acquaintances areason to connect

Table adapted from Wenger, McDermott and Snyder41

Examples of real world communities of practice abound. An often-cited example is

that of Xerox photocopy machine repair technicians, who regularly and informally

gather to discuss problems with solutions not documented in standard company

repair manuals.#* Another is the CoP of brake engineers at the former

DaimlerChrysler, who wanted to keep abreast of the tools and techniques that their

colleagues in other divisions - small cars, big cars, trucks, minivans, etc. — use to

design brakes.%>

CoPs often cut across departmental and organizational boundaries. As such, CoPs

are viewed as central to knowledge management regimes, especially when the

knowledge is tacit know-how that is difficult to capture and document formally. 45

Drawing on common experience and context, participants can share knowledge and
aid each other in cooperative problem solving. Indeed, research suggests that CoPs
can be highly effective and productive organizational tools.*¢ Given these
characteristics, communities of practice are ideal knowledge transfer mechanisms

and are well-suited to the needs of national health care guideline initiatives that
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wish to drive implementation through collaboration of domain experts across

multiple organizations.

However, as communities of practice are informal collections of people, they more
often emerge organically rather than develop as a result of express design. That said,
it is possible to build and actively manage an intentional CoP,*” but the practice is
more akin to cultivating than creating. Wenger, McDermott, and Snyder outline
seven principles for CoP cultivation*!:

Design for evolution

Open a dialogue between inside and outside perspectives
Invite different levels of participation

Develop both public and private community spaces
Focus on value

Combine familiarity with excitement

Create a rhythm for the community

Nk W e

Designing for evolution means to recognize the community’s dynamic nature and
resist the managerial urge to control structure, focus, and membership. Opening an
inside-outside dialogue is key to intentional CoP design in that it is the pathway to
liberating the knowledge created and shared by people inside the CoP. People with
an outside perspective, community managers for example, can help CoP members

see what the community can achieve with the knowledge it creates.

Accepting different levels of participation allows for people with different amounts
of time available for participation or with different learning styles to remain
connected to the community and get something out of it. Similarly, it is important to

offer a variety of forums for participation, both public and private. Different types of
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learning are accomplished in different venues, but both are necessary. In public
spaces, the tone and agenda of the group is set and members can see who else is
participating and what other members are getting from their participation. Public
forums and events also help make one-on-one connections that allow for private,

deeper problem solving and learning between CoP members.

In order to keep the community vital for the long haul, it is important to focus on the
value the community provides its members. This means regularly encouraging
members to share with other CoP colleagues explicit details about how they have
derived value from community participation. Managers can also harvest stories

from members for sharing with the community at large.

Finally, it is important to make the CoP something that provides a familiar, neutral
environment for collaboration while also introducing exciting new ideas and people
to the group. In order to strike this balance, it is crucial for the CoP to establish a
rhythm. If conversations, events, and collaborations happen formally and informally
on a steady, routine basis, it is more likely that the CoP will survive long-term. As
previously mentioned, unlike project teams that come together around a task, CoPs
are touchstone communities that depend on personal relationships, so a constant
drumbeat of interactions big and small is vital to creating and maintaining those
bonds. Still, the CoP must excite its members with outside the ordinary activity by
introducing new and interesting thought to experts who thrive on intellectual

growth. This may take the form of bringing in outsiders with unique perspectives or
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encouraging insiders to share their cutting edge work. A substantial amount of
qualitative research*14446 suggests that these seven principles are associated with
developing effective, long-lasting communities of practice. If health care initiatives
are able to adhere to these design principles, they may be able to create OCs that

support and drive effective knowledge transfer.

Five Factors that Undermined D2B OC Effectiveness

As outlined above, online communities are becoming a larger and larger influence in
many industries. As a result, OCs have great potential for driving social change. But
harnessing this promise has proven difficult, especially in health care. Despite the
perceived helpfulness of the D2B online community, it did not, as described above,
have a meaningful impact on door-to-balloon times. This lack of impact may be
attributable to the study itself, which may have been underpowered to detect the
actual significant relationship between OC use and door-to-balloon times.
Additionally, the study may have revealed a currently unappreciated impact of the

OC if it had examined different endpoints.

However, assuming the study correctly demonstrated that the D2B online
community did not have a statistically significant impact, we can say that the OC
failed to achieve the basic goal of evidence-based medicine to alter practice and
improve outcomes. Understanding why the D2B online community was unable to

accelerate change may help craft strategy for OCs in future health care initiatives. In
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this section, I will highlight five factors that I believe limited the D2B OC’s

effectiveness.

Contributing Factor #1: Poor Structural Design

With respect to online community building in general, the D2B OC inadequately
addressed the elements of the media resource model discussed earlier. From the
MRM’s community view, there were no clear roles, rules, or responsibilities for
participants. Rather, hospital key contacts were initially involuntarily assigned to
participate in the community with limited instruction on what they were supposed
to do in it. It was not clear who was to contribute, what they were to contribute, or
how they were to contribute it. It was not even apparent if there were any hierarchy
at all, much less where specific community members fit into it. One key
improvement may have been to create a small pool of moderators - some from the
D2B staff and others from participant hospitals. I believe it would have made a
substantial difference if there were moderators gently guiding the conversation in
more fruitful directions, encouraging specific types of community output, and
filtering out less topical or lower quality contributions. This may have increased the

true value of community discussion.

From the MRM implementation and transaction views, the D2B OC again failed to
deliver. With regular complaints about the volume and topicality of the messages as
well as numerous requests to be unsubscribed from the listserv, it seems clear that

there was some yearning among participants for a higher level of order in the
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community. Yet, there was no formal description or enforcement of proper
etiquette, such as what types of topics were acceptable for conversation or even
when to reply to individuals instead of the whole listserv. Nor was it obvious how
basic functions of the community worked. As a result, community members were
less able to understand what they could expect to get from the community and how
to get it. [t may have been helpful for D2B staff, in their capacity as moderators, to
orchestrate demonstrations of how the community could be used, thereby creating

at least one prototype for future interaction.

From the MRM technology view, the D2B OC was also wanting. The listserv had
significant technical limitations. First, the online community was split into two
apparently separate elements - the listserv and the web portal. Though they were
united in some ways, namely the archiving of listserv messages on the portal, the
separation provided a less than seamless experience for users, which may have
prevented them from taking advantage of the community’s full potential. This was
born out in the seemingly sparse use of the web portal’s functionality. Other
technical limitations included the listserv’s cap on the size of files that could be
transmitted. In practice this cap prevented some participants from sharing useful
tools with each other because the files were too large. At best community members
circumvented the cap by directly sharing these tools with colleagues at other
institutions, but this solution, while perhaps helpful to the two parties involved, did

not add value to the online community as a whole.
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Another major technical limitation was the email archive. First, it was not easily
accessible. It required creation of an online account with a separate organization,
[HI, and logging into a different interface, the web portal. Second, the archive was
often not a faithful record. In the automatic listserv-to-portal archiving process,
messages with advanced formatting were often corrupted and rendered unreadable
on the portal even if they had been successfully transmitted through the listserv.”
This made it impossible for users to review the full transcript of previous
conversations, thereby limiting the usefulness of the archive and precluding users
from learning from discussions that occurred before they joined the community.
This may explain why some conversations threads were repeated multiple times,
much to the frustration of those users who had already read through and
participated in community discussion on the topics. But even if there had been an
easily accessible, uncorrupted, complete archive of listserv discussion, I believe it
would not have served the online community well. The discussion transcript runs
thousands of pages and covers hundreds of topics in no apparent order. It is very
cumbersome to read and understand such a large, disorganized body of knowledge.
This would have made it difficult for a newcomer to the community to become
acquainted with the OC’s pre-existing knowledge base and would perhaps prevent
him or her from making new contributions or at least from feeling comfortable to do
so. The sheer volume of messages would have made it difficult even for community
members who had been following along since the beginning to keep up with

everything going on in the community. But an even graver problem was that there

* Note: the archive accessed through the administrator facility and used for analysis in this and other studies did not suffer
from this problem.
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was no place a community member, new or old, could turn to learn about the
community’s current consensus thinking on a particular topic, both because there

was no such document and because there was not even a clear consensus to report.

Contributing Factor #2: Incomplete Implementation of CoP Design Principles
The D2B online community was an informal, multi-organizational group of
professionals tackling similar problems who met online to share their experience in
order to help colleagues improve performance. Therefore, it can be recognized as a
community of practice. Research suggests that highly functioning communities of
practice can be extremely productive and effective.*¢ Therefore, [ propose that the
D2B community’s failure to drive significant improvement is partially attributable to
the fact that it did not follow some basic principles of good CoP design. A critical
appraisal of the D2B OC as a CoP therefore yields further insight into why online
community users did not have significantly better door-to-balloon times than their
non-user counterparts. As outlined earlier, there are seven principles for effective
CoP design. In the following paragraphs, I will describe how the D2B OC fell short in
executing on three of these principles: 1) developing both public and private
community spaces, 2) focusing on value, and 3) creating a rhythm for the

community.

The success of a community of practice depends on vibrancy in both the public and

private spheres. A trap that CoPs can fall into is putting a lot of effort into nurturing

the community’s public realm through community-wide events - such as listserv
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discussions in the case of the D2B OC - and neglecting the private one-on-one
interactions that happen away from the entire community’s view.4! Communities
frequently fall into this trap because events and discussions that involve the whole
community are tangible and visible and seem to benefit every member. On the other
hand, private interactions between community members - e.g. direct, non-listserv-
mediated communication and collaboration between D2B OC users - are extremely
beneficial to the parties involved but not necessarily to the larger community. It is
possible that a lot of problem solving around the challenges of guideline
implementation occurred in the D2B OC when one hospital’s staff contacted their
counterparts at another hospital to initiate direct (perhaps even offline) contact and
work together towards solutions to shared problems. This is exactly the kind of
collaborative interaction that an OC is uniquely equipped to facilitate. However,

such interaction only benefits those directly involved in it.

A solution to this problem, and one that the D2B OC could have employed to greater
effect than it did, would have been to get community coordinators out “into the
field” to harvest information from these back channel, private interactions.
Equipped with broad knowledge about what was happening out of public view,
community coordinators could have brought the successes, challenges, and other
issues participant hospitals were encountering to the attention of the CoP at large.
This would have delivered valuable insights to a larger population of OC users while
also driving richer conversation in the public sphere. Additionally, the coordinators

could act as matchmakers and create new private relationships between participant
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hospitals or point them to other useful resources inside or outside the community,
thereby accelerating progress toward successful guideline implementation and

possibly creating more valuable knowledge for public consumption.

The need for community coordinators to publicize the value of private interactions
is a component of a larger imperative for successful CoP building - the need to focus
on value. Just as private interaction is often hidden in CoPs, so too is the value of the
community. For a CoP to remain vital over the long haul, it needs to remain helpful
to its members. But that value is difficult to measure because it comes in the form of
a series of interactions big and small, public and private whose effects may not be
realized immediately. Therefore a key component of CoP success is to help
community members become aware of the value that the community can provide
them. This is done by encouraging community members to be explicit about what

they have gained from their participation in the group.

In the D2B OC, for example, it would have been constructive to have hospitals share
stories and even quantitative metrics of the impact of various insights they gleaned
from the OC. Success breeds success in CoPs,*! so if D2B campaign participants were
to see that others were learning valuable lessons from OC participation and
achieving implementation goals as a result, they might engage the OC more
seriously, seek out the story sharers as role models, and perhaps even become

mentors themselves. Unfortunately, this was not a common occurrence in the D2B
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OC. In fact, only 6% of all listserv messages focused on expressions of community

value, as shown in Table 1 above.

A final CoP design weakness in the D2B OC was the sporadic nature of activity. As
discussed earlier, productive CoPs have a rhythm to their activities so that
participation becomes a routine part of members’ professional lives. Therefore, it is
necessary to have regular - and therefore anticipated - events. For example, in the
D2B OC, there could have been a monthly highlight of a hospital that had succeeded
in implementing one of the recommended D2B practices or a weekly expert Q&A
session on common challenges faced by hospitals. A regular drumbeat of activity
gives CoP members an idea of what to expect from the community and to make
space for it on their busy agendas. Doing so would further ensure longevity for the
CoP by creating activity that has the potential to sustain user engagement beyond
the early euphoria that often accompanies the launch of a new community. In the
absence of this drumbeat of activity, D2B OC engagement diminished rapidly over

time. This may explain part of the OC’s lack of impact.

Contributing Factor #3: Choice of Listerv as the Primary OC Medium

The failings of the D2B OC as an OC in general, and as a CoP more specifically, may
have been partially driven by the central role the listerv played in the community.
Listservs are not very conducive to the type of knowledge sharing that is needed to
aid EBM guideline implementation. Traditionally, knowledge has been classified as

one of two types: tacit or explicit.484° Tacit knowledge is contained in a person’s
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head and can be likened to “know-how.” Speaking a language or playing a sport are
examples. Explicit knowledge, on the other hand, is factual, and can be thought of as
“know-what.” The key difference between tacit and explicit knowledge is that the
latter is more easily expressed and therefore more easily transferred. Applying this
to the health care realm, it would be far easier to teach a group of professionals the
fact that studies show door-to-balloon times under 90 minutes reduce morbidity
and mortality than it would be to teach that same group how to run a system that

achieved sub-90-minute door-to-balloon times.

The type of knowledge exchanged in the D2B OC may explain why use of the D2B
online community did not have an impact on outcomes. Because the D2B OC was
largely email based, it was easiest to share explicit knowledge that was more readily
expressed in text or tools, such as measurement spreadsheets, presentations to
educate hospital staff, or links to the evidence behind recommended practices. Thus,
the listserv was a forum for trading explicit knowledge tools and less for sharing of

tacit knowledge needed to implement recommended guidelines effectively.

As tacit know-how is difficult to capture and express, it is reasonable to assume that
a group of people collaborating will be better able to build and share the necessary
tacit knowledge than any individual. Therefore, I suggest then that a listserv may
have been a poor choice of online community format. Listservs lend themselves to
quick, multi-party discussion. Each member makes discrete contributions

completely of his or her own creation. This is antithetical to collaboration. The final
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product of a collaborative community should be a consensus that is the seamless
result of many contributors’ input. This is not possible with a listserv as there is no
common product upon which many people can work. Additionally, there is no
control on the quality of each contribution nor any mechanism to filter out bad
content. And since listservs give equal attention to all contributions by sending all
messages to the whole group with equal priority, there is serious potential for
degrading the overall quality and value of the community. Perhaps a collaborative
online community platform, such as a wiki, that was aimed at developing a series of
“how-to” documents would have better served the D2B initiative’s needs for

expressing and sharing tacit knowledge.

Contributing Factor #4: Unmet OC Member Needs

As discussed earlier, Armstrong and Hagel defined several categories of online
community member needs and suggested that members would be more satisfied by
OCs that met more of them. Given the many design shortcomings of the D2B OC, it is
reasonable to assume that some OC member needs were unmet, which could have
led to lower levels of engagement and thus partially explain the OC’s limited

effectiveness.

Of the several needs described in Armstrong and Hagel’s model perhaps the most

relevant to a health care initiative OC are transaction, interest, and relationship. The

D2B OC did, in fact, address all three by providing a forum for professionals with
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similar interests to meet, develop new relationships, and trade knowledge, but it did

not completely satisfy those needs.

The chief good transacted in the D2B OC was knowledge. OC members presumably
sought high quality advice in high quantities. As described above, the D2B OC was
lacking in both dimensions. There were limited quality controls on contributions to
the OC and the OC'’s activity rapidly and substantially dropped off after launch. With
respect to building a community of shared interests and to creating new
relationships, by bringing together a nationwide group of professionals focusing on
the same, highly specialized issues, the D2B OC did actually provide a forum that
offered a service previously unavailable to OC members. However, the D2B OC could
have been more tailored by providing additional interest subgroups for physicians,
nurses, and administrators, allowing each group to delve more deeply into the D2B
topics very specific to their roles. Doing so may have made the D2B OC more
appealing and therefore drawn in more members. This would have been especially
helpful in attracting physicians, who already have many potential outlets for finding
colleagues with shared interests, such as conferences and professional societies.
Additionally, relationship building itself was inefficient in the D2B OC. There was no
mechanism to search for potential colleagues based on specific characteristics. For
example, it was not possible for an OC member to scan a list of physicians working
in 100-200 bed community hospitals in his or her state to find a new collaborator.
Rather, OC members had to hope such a person would send a message to the listerv.

Of the hundreds of people subscribed to the OC, only 206 sent a message to the
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listserv. Therefore, the number of relationships developed may have been lower

than it could have potentially been.

Contributing Factor #5: Community Members and Their Skill

No matter how valuable and vibrant an online community may be, ultimately, the
true ability to effect change in an organization lies with the people who have to take
what they learn from the community in cyberspace and implement it in reality.
Therefore, I argue that who is in an online community will determine the OC'’s

success as much as the quality of the community will.

In the D2B OC, nurses dominated the group, comprising 70% of all users, while
physicians were only 8%. This breakdown is not uncommon in quality improvement
activities, but given the physician-driven nature of most of the D2B Alliance’s
recommended strategies for door-to-balloon time reduction, it is perhaps not

surprising that the nurse-heavy OC user base had difficulty effecting change.265

Similarly, fewer than half the hospitals participating in the online community
(n=164 of 378) had more than one staff member signed up for the OC. For the
hospitals with a lone OC participant, it is easy to imagine that bringing insights and
enthusiasm from the OC back home would be difficult without shared context and
without support from other OC-member colleagues, making it that much harder to

implement in the real world what was learned in the virtual community.
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Finally, we must also consider the computer literacy of OC participants, as the lack
of technical abilities among the users could have hindered realization of the OC’s
potential. While there is no explicit data from the present study to render judgment,
we do have some clues that internet and computer skills may have been subpar,
including the relatively regular need for users to discuss OC technical issues via
listserv messages and the almost complete lack of use of the web portal.
Additionally, it is likely that most OC members were mid-career professionals in
2007-2008. Therefore, they did not grow up steeped in computer and internet
culture, meaning they may have less facility and comfort with the online
environment. It would be of probative value for future studies to assess the

computer literacy of OC users.

Conclusion

The goal of this paper was to explore whether or not online communities could
accelerate the adoption of evidence based guidelines. Examination of the D2B
Alliance’s OC showed that OC participation was not associated with performance
improvement. However, a review of online community theory suggested that OCs do
have the potential to drive change. It is conceivable that D2B OC users had the desire
to collaborate and possessed valuable knowledge to share but that the structure and
dynamics of the community hindered their ability to do so, thus muting the potential

of the OC.
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Despite the OCs limitations, the participants in the D2B OC were still able to
communicate to a great extent, and they felt that engagement with the community
was helpful, even if it did not impact clinical outcomes. But with changes to its
design and some additional curation and attention by moderators and community
coordinators, the D2B OC might have been a more engaging and helpful resource to
hospitals participating in the D2B Alliance. However, it should be noted that some of
these changes most likely would have demanded more time and resources from
both D2B initiative staff and OC members themselves. It is unclear whether making
the suggested improvements to the OC would have been the most valuable way to
invest those resources. Research to address that question would help guide the

design of future health care initiative OCs.

In conclusion, the present study does not allow for a final answer to the question of
whether online communities can accelerate guideline adoption because the D2B OC
itself was not properly designed. It is important, therefore, for future research to

readdress this question with a health care initiative OC that is closer to ideal design.
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Appendix A: Methods for Studying the D2B Online CommunityJr

Study Design

In our published paper, we report the results of our longitudinal study of the D2B
Alliance OC. In that paper, we sought to describe 1) who joined the D2B online
community, 2) how they used it, and 3) if community participation had an impact on

the hospitals that used it.

Sample and Data Sources

We identified D2B online community users through two data sources. Our first
source was the D2B Alliance Follow-up Survey data, described elsewhere,>!
collected from 715 of 797 (90% response rate) that indicated they would
participate in a study of D2B hospitals. Hospitals were surveyed online about a year
after their enrollment in the D2B Alliance (median time=12 months). Our second
source of data was the archive of email messages sent to the online community from
March 29, 2007, the launch date of the community, through February 29, 2008, the

last day the D2B Alliance officially supported the community.

We identified hospitals as users of the D2B online community by two mechanisms:
1) if a hospital responded affirmatively to the survey question, “Did staff at your

hospital participate in the D2B Alliance Online Community?” and/or 2) if through

TA complete description of methods and results can be found in Nembhard IM, Nazem AG, Webster
TR, Wang Y, Krumholz HM, et al. Understanding the use and impact of an online community in a
national quality improvement campaign. BMJ Qual Saf. 2011 Jan;20(1):68-75.
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examination of the email archive, a hospital’s staff was found to have contributed
messages to the online community. Hospitals that indicated that their staff had not
used the online community in the survey were designated as non-users. The total
sample size of users and non-users was 731, representing the 715 survey
respondents as well as 16 additional hospitals that had not completed the survey
but whose staff had contributed messages to the community. Hospitals determined
to be users of the online community by the above methods were further categorized
as either contributing or silent users, depending on whether or not the email archive
contained messages to the community from that particular hospital’s staff. To
examine the characteristics of user hospitals versus non-user hospitals, we obtained
data from the American Hospital Association Hospital Survey for 2005,>2 which
provided information on number of staffed beds, teaching status, ownership type
(non-profit, for-profit, government) and geographic location. From a survey
completed by the hospitals at the time of enrollment, we were able to determine
how many of the D2B Alliance’s five recommended practices the hospitals were

engaged in at the outset of the initiative.

To understand how the online community was used, we obtained the full text of
each message in the email archive, which was available on the OC’s web portal as
well as through a separate electronic tool available to administrators of the listserv,
which some of my colleagues and I were. This data allowed us to determine the
contributing individuals’ professions as well as the volume, timing, purpose, and

subject of messages sent.
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To examine the impact of the online community on the hospitals that joined it, we
obtained both subjective and objective data. Our subjective data were hospitals’
responses to the question, “Please rate how helpful you found (this) D2B Offering
(1=not at all helpful; 5=very helpful)” in the previously mentioned survey, which
asked respondents about the helpfulness of a variety of D2B Alliance offerings. For
our objective measure of the community’s impact, we examined the association
between participation in the community and changes in door-to-balloon times, the
main clinical outcome of the D2B Alliance, using data from the National
Cardiovascular Data Registry (NCDR). Of the 731 hospitals in our sample described

above, 486 hospitals had the necessary data available in NCDR.

Data Analysis

Using the data collected about each hospital from the American Hospital
Association’s survey and the D2B Alliance Follow-up Survey, we ran statistical
analyses (chi-square for categorical variables and t-tests for continuous variables)
to compare the population of user hospitals vs. non-user hospitals as well as
contributing hospitals vs. silent hospitals. These analyses were conducted by other

members of the team.

We also conducted a rigorous content analysis of the full text of every message in
the email archive. The lead author read all of the messages in the archive sent

during the 11-month study period and coded each for multiple attributes, using
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standard coding procedures. >3 [ also read and coded all messages in the archive
sent during the first 4% months of the study period. Each of us developed our own
code structure using the constant comparative method of data analysis,>* iteratively
building a set of codes based on increasingly refined understanding of the online
community, its characteristics, and how to capture its essence consistently. In order
to determine the accuracy and reliability of the coding, the codes as assigned by
each collaborator were compared across 10% (n=116) of all messages in the
archive. The codes exhibited a high level of agreement, with 93% and 95% of the
compared messages being coded for the same purpose and subject, respectively, by
both collaborators. The results presented are based on the lead author’s coding of

the complete dataset.

Each message was coded for two sets of attributes. First, it was coded for descriptive
facts about the message and its writer, such as the date the message was sent,
whether the message began a new thread or was in reply to a previous message, and
the writer’s profession and home institution. Second, each message was coded for
its content i.e., its purpose (e.g. the writer was seeking or was sharing information)
and its subject (e.g. how to manage staff role changes). Using the coded information,
we were able to describe many attributes of the community. We were able to
compare the professions of message contributors, to characterize the volume and
rate of contributions to the community over time, and to catalog and quantify the

various purposes and subjects of messages.
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Finally, we analyzed both subjective and objective data about the impact of the
online community using statistical analyses performed by the first author. For
subjective measurement, we compared the responses of contributing vs. silent
hospitals using chi-squared tests. Using correlation analysis, we further examined if
there were a relationship between the volume of messages sent by a hospital and
perceived helpfulness. For objective assessment of the OC’s impact, linear
regression was used to compare the percent changes in door-to-balloon times over
the course of the D2B Alliance between OC non-users, contributing users, and silent

Uusers.
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Appendix B: Understanding the use and impact of an online community in

a national quality improvement campaign.

The article reproduced below and referenced throughout this thesis was originally
published in BMJ Quality and Safety in January 2011.26

ORIGINAL RESEARCH

Understanding the use and impact of
the online community in a national
quality improvement campaign

> An additional appendix is
published online only. To
view this file please visit the
journal online (http:/
qualitysafety.bmj.com).

"Yale University, School of
Public Health/School of
Medicine, New Haven,
Connecticut, USA

2Yale University, School of
Management, New Haven,
Connecticut, USA

3Yale University, School of
Medicine, New Haven,
Connecticut, USA
“Yale-New Haven Hospital,
Center for Outcomes
Research and Evaluation,
New Haven, Connecticut,
USA

SCenter for Public Health and
Health Policy, University of
Connecticut, East Hartford,
Connecticut, USA

Correspondence to

Ingrid M Nembhard, Yale
University, 60 College Street,
PO Box 208034, New Haven,
CT 06520-8034, USA;
ingrid.nembhard@yale.edu

Accepted 20 September 2010

Ingrid M Nembhard, 2 Alexander G Nazem,® Tashonna R Webster,
Yongfei Wang,®* Harlan M Krumholz,®* Elizabeth H Bradley'

Background: National quality campaigns often sponsor
online communities; however, little is known about
whether and how organisations use these
communities, and the impact of their use.

Methods: We conducted a longitudinal study of the D2B
Online Community, which was sponsored by the D2B
Alliance, a campaign to improve heart attack care. We
examined community use, helpfulness, and impact on
care for 731 Alliance-hospitals. Our data sources were
a hospital survey, the archive of messages sent and
the National Cardiovascular Data Registry’s time-to-
treatment data.

Resulis: About 52% of hospitals (n=378/731) studied
used the online community, with 27% of hospitals
(n=195) contributing messages to the online
community, while 25% (n=183) were silent users.
Silent users were hospitals that reported staff use of
the online community, but their staff did not send any
messages. In the vast majority of contributing
hospitals, only one individual contributed messages to
the community. Contributing individuals, mostly
nurses (70%), sent a total of 1155 messages, with
36% of messages sent by 11 high-volume users (5%).
Messages discussed techniques for improving
performance, performance measurement issues,
location and interpretation of expert guidance and how
to manage staff role changes. We found no statistical
association between community use and improved
time-to-treatment; however, many users rated the
community highly for helpfulness.

Conclusion: Many organisations used the online
community for information exchange and found it
helpful, despite its lack of association with
performance improvement, suggesting what benefits
there are may not directly link to performance.

Healthcare organizations have joined national
quality campaigns in several countries.’
Campaigns have included the 5 Million Lives
Campaign® and D2B: An Alliance for Quality*
primarily in the United States, the Patient
Safety First Campaign in the United Kingdom
and Operation Life in Denmark.” These

campaigns offer opportunities for organisa-

tions to learn about evidence-based practices
and their implementation. Online communi-
ties are a common campaign offering;
however, little is known about whether orga-
nisations and their staff use them and the
contribution of these communities to quality
improvement. Previous studies of online
communities in non-healthcare settings indi-
cate that only 10% send
messages.® ’ We found no studies of their use

of members

in multi-organisational quality improvement
efforts in healthcare. However, the popularity
of quality campaigns and their sponsorship of
online communities suggest the importance
of understanding the role of these communi-
ties in improvement efforts.

Therefore, we examined the use of the
D2B  Online Community,8
launched as part of the D2B Alliance national

which  was

campaign to improve quality of care for
patients with ST-segment elevation myocar-
dial infarction (STEMI).
assessed whether organisations and their staff

Specifically, we

joined the community, characteristics of
those that joined, how often they used it, how
they used it, their views on its helpfulness,
and the relationship between their use and
improved treatment times for patients with
STEMI. Our findings offer insights on the
use and impact of online communities and
how to enhance their effectiveness.

METHODS

Setting

The D2B Alliance enrolled more than 1000
U.S. hospitals.* It offered them access to an
information packet (‘change package’) on
strategies to improve care for patients with
STEMI, an implementation toolkit, webinars,
and a mentor network of successful organisa-
tions willing to advise peers. In addition, the
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designated contacts for hospitals received an email invi-
tation to join the online community with instructions on
how to extend the invitation to other staffin their hospital.
Individuals accepted the invitation by registering online
with the community. During registration, individuals were
informed that the community listserv would be operated
by the Institute for Healthcare Improvement and discus-
sions would be driven by community members.

Study design, sample and data

We conducted a longitudinal study of the D2B Online
Community, including its users and their messages,
using surveys and content analysis of archived email
messages. We identified D2B Online Community users
through two data sources. Our first source was the D2B
Alliance Follow-up Survey data, described elsewhere,9
collected from 715 of the 797 hospitals participating in
an evaluative study of hospitals that enrolled in the D2B
Alliance during its first 6 months (November 2006—]June
2007; 92% response rate). Hospitals were surveyed
online about a year after their enrollment in the D2B
9.3—-17.1
months). We identified D2B Online Community users by

Alliance (median time=12 months; range:
their affirmative response to the survey question, ‘Did
staff at your hospital participate in the D2B Alliance
Online Community?” Our second source of data was the
archive of email messages sent to the online community
from 28 March 2007, the launch date for the community,
through 29 February 2008, the last day of support from
the campaign.

Using these two data sources, we designated contrib-
uting and silent hospital users. Hospitals with staff that
sent messages were designated contributing hospitals.
Similarly, their
contributing individuals. We included 16 hospitals that
had staff that sent messages to the community but had
not completed the survey because we sought to provide
a complete description of the contributing hospitals and
their messages. Their
increased our sample size from 715 to 731 hospitals.
Hospitals that reported on the survey that they used the
online community but that they had no staff send
messages to the community were designated silent
hospitals. Presumably, the silent hospitals had staff that
read the messages exchanged by contributing hospitals’
staff. All other D2B Alliance hospitals—not designated as
contributing or silent users of the online community—
were designated non-user hospitals.

To examine characteristics of user hospitals (contrib-
uting and silent) versus non-user hospitals, we obtained
data from the American Hospital Association Hospital
Survey for 2005,'"" which provided information on
number of staffed beds, teaching status (with teaching
hospital defined as one with a residency program

message-sending staff was termed

individuals, and inclusion

accredited by the American College of Graduate Medical
Education), ownership type
government) and

(nonprofit, for-profit,

regional location (four Census
regions). We also obtained information on the number
of D2B Alliance-recommended practices reported to be
in use at the time of enrollment in the campaign from
the survey’ completed by hospitals upon enrollment. We
reviewed the full-text of the message archive to deter-
mine contributing individuals’ professions as well as the
volume, purpose, subject and timing of messages sent.
To examine the impact of the online community, we
then examined the helpfulness of the online community
by assessing survey responses to the question: ‘Please rate
how helpful you found (this) D2B Offering (1=not at all
helpful; 5=very helpful).” For a more objective assess-
ment of impact, we also examined the association
between community use and change in treatment (door-
to-balloon) times for patients with STEMI using data
from the National Cardiovascular Data Registry for

hospitals in the registry (N=486).

Data analysis

We used descriptive statistics to characterise the hospitals
whose staff used the D2B Online Community. We
compared the characteristics of user and non-user
hospitals using chi-square for categorical variables and
t-tests for continuous variables. We used the same tests
to compare the characteristics of contributing and silent
hospitals.

To determine contributing individuals’ professions
and the volume, purpose, subject and timing of their
messages, we conducted a content analysis of the
archived messages from the D2B Online Community
using the standard approach of coding messages for
their core characteristics.'"' We coded each message for
two sets of attributes. The first set of attributes charac-
terised the contributing individual: profession and home
institution. In the instances when messages did not
include the contributing individual’s profession or
institution, we obtained this information through an
internet search or from the American College of Cardi-
ology in response to our request. Contributing individ-
ual’s profession was coded as physician, nurse, allied
health professional, non-clinical hospital staff or D2B
Alliance faculty. The second set of attributes charac-
terised the messages sent: the date sent, whether the
message started a new conversation or was a reply
message, the purpose of the message and the subject of
the message. The purpose of the message was the
inferred intent of the contributing individual in sending
the message, while the subject of the message was the
topic discussed in the communication. We used the
constant comparative method of data analysis'? to arrive
at separate taxonomies for purpose and subject of
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message. This method involved comparing messages
with a list of codes that were iteratively developed to
reflect the purpose and subject of messages and then
cataloguing messages using the appropriate codes. We
conducted this analysis using ATLAS.ti.'"> To assess the
reliability of the coding, two investigators (IMN and
AGN) independently coded the purpose and subject of
the first 10% of messages (n=116). Agreement between
their coding was high with 93% and 95% of messages
being coded the same for purpose and subject, respec-
tively; therefore, one investigator (IMN) coded the
remaining messages. We used descriptive statistics to
report the findings from our content analysis of
messages, including contributing individuals’ profes-
sions, number of new messages, and the timing, purpose
and subject of messages.

We also used descriptive statistics to examine users’
ratings of the online community’s helpfulness, our first
measure of the community’s impact. We then compared
helpfulness  ratings  between  the  two
subgroups—contributing and silent hospitals—using
a ¢*test, and conducted correlation analysis to assess the
relationship between ratings and number of messages
sent. Both of these analyses examine whether greater use
of the community is associated with higher helpfulness
ratings. For a more objective evaluation of community
impact, we used linear regression to assess the relation-
ship between community user status (contributing, silent
or non-user) and percentage change in mean door-to-

user

balloon time between the 2 years prior to the start of the
online community (April 2005—March 2007) and the
last quarter of D2B Alliance programming (January—
March 2008). We adjusted for the five hospital charac-
teristics mentioned above and the number of other
campaign offerings used (of 11 offerings possible). The
institutional review board at our university approved
these methods, having decided that our study posed
little risk to community members.

RESULTS

Who used the online community?

A total of 378 of the 731 hospitals in our sample (52%)
were identified as users of the D2B Online Community.
Users were significantly (p<0.01) more likely than non-
users to be non-profit and to be located in the Midwest
(table 1), although online community users were
distributed across the USA, with many located in the
same service market (ie, county or proximate counties)
as other users (figure 1). There were no significant
differences between user and non-user hospitals in
baseline number of D2B Alliance-recommended prac-
tices implemented, teaching status or number of staffed
beds (p-values>0.05).

Table 1 Characteristics of D2B Online Community
Hospital users (N=378) and non-users (N=353)
Users* Non-users

Characteristic N (%) N (%) p-Valuet

Recommended 0.79

practices at baseline
0 35(9) 36 (10)

1 82 (22) 77 (22)

2 171 (45) 148 (42)

8 74 (20) 82 (23)

4 7 (2) 8 (2)

Unknown 9 (2) 2 (1)

Mean 1.8 1.9 0.69

Teaching status 0.54
Non-teaching 191 (51) 189 (54)
Teaching 174 (46) 157 (44)

Unknown 13 (3) 7 (2)

Number of staffed beds 0.36
<300 beds 164 (43) 153 (43)

300—600 beds 161 (43) 143 (41)
>600 beds 40 (11) 50 (14)

Unknown 13 (3) 7 (2)

Ownership type <0.001
Government 31 (8) 35 (10)
Non-profit 301 (80) 230 (65)

For-profit 33(9) 81 (23)
Unknown 13 (3) 7 (2)

Regional location 0.01
Northeast 62 (16) 49 (13)

Midwest 125 (33) 81 (23)
South 126 (33) 155 (44)
West 63 (17) 66 (19)
Unknown 2 (1) 2 (1)

*Users consisted of 299 hospitals that reported in the hospital survey
that their staff used the D2B Online Community as well as 79
additional hospitals that did not report in the survey that their staff
used the D2B Online Community but whose staff nonetheless were
found to have sent at least 1 message. Of these 79 hospitals, 38
hospitals had reported on the survey that their staff did not use the
online community, 23 hospitals had reported on the survey that they
did not know if their staff used the online community, and 18 hospitals
had left the survey item blank or had not completed the survey.
tp-Values based on 2 for categorical variables and t-test for
continuous variables.

Who contributed messages?

Contributing hospitals

A total of 27% of hospitals had staff who contributed
messages to the online community, and 25% had staff
who were silent users, that is, the hospital reported that
staff used the online community but no messages from
its staff were found, suggesting these users may have
been reading but not contributing messages. We found
with
contributing staff and hospitals with silent staff in terms

no significant differences between hospitals
of baseline number of D2B Alliance-recommended
practices implemented, teaching status, staffed beds,
ownership type or regional location (p-values>0.05). In
96% of the contributing hospitals, only one individual

contributed messages to the community. In the other
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4%, two individuals per hospital contributed messages;
thus, the total number of contributing individuals was
206, including 5 D2B Alliance faculty.

Contributing individuals’ professions

Almost 9% of contributing individuals were physicians
and 70% were nurses by training. The remaining indi-
viduals were allied health professionals (3%), non-clin-
ical hospital staff (3%), D2B Alliance faculty (2%) or of
unknown profession (12%). Most contributing individ-
uals worked in departments of cardiovascular services
(60%) or quality/performance improvement (31%);
54% held managerial positions.

How contributing individuals used the community

How much individuals used the community

A total of 1155 messages were sent to the online
community during the study period, for an average of 5.6
(N=1155/206) messages per individual. However, as
figure 2 shows, this average is skewed by the large contri-
butions of a small group. About 36% of the messages
came from 11 (5%) individuals who sent 20 or more
that is, including
a project coordinator who sent 93 messages. Without
high-volume users, the average number of messages per
individual was 3.8; however, 35% of contributing individ-
uals sent just one message. We found no significant

messages, high-volume individuals,

difference between high-, moderate- and low-volume
users in terms of number of recommended strategies used
at baseline at their hospital or any other hospital charac-

teristic that we studied (p-values>0.05), except for

geographic location. Midwestern users were dispropor-
tionately moderate-volume users (p-value<0.05).

Starting a new topic and community responsiveness

Only 13% (n=154) of messages started a new topic of
conversation. In most cases (82%),
received a response, generating a total of 1001 reply
messages, with an average of 6.5 replies for every new-
topic message sent. At the maximum, 1 new-topic
message generated 40 replies.

these messages

Purpose and subject of messages

Our content analysis revealed seven purposes for
messages sent to the community as listed in table 2.
Among messages that started a new topic of conversation,
the majority were information-seeking (121/154=79%).
As table 3
subjects related and unrelated to D2B Alliance goals. (An

shows, contributing individuals discussed
online appendix provides a sample of messages that
illustrate the subjects.)

When contributing individuals used the community: the
timing of messages

The daily average number of messages sent to the
community was 3.3 messages. One-third (n=389) were
sent in the first 2 months of the community (figure 3)
when the average number of messages per day was 6.4
(S.D=10.5). During the next 2 month period, which
began with the campaign’s introduction of webinars, the
average number of messages per day dropped 43% to 3.7
messages (SD=5.3). In the subsequent 3 months, which
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Figure 2 Distribution of messages per contributing individual.

began with the campaign’s mailing of tailored reports
that indicated which recommended practices each
hospital had not implemented based on the baseline
survey, the daily average number of messages (3.4;
SD=5.3) remained virtually the same as in the prior
2 months. In the final 4 months, which began with
campaign-sponsored workshops at the AHA meeting, the
daily average number of messages decreased substan-
tially again (48%) to 1.8 messages (SD=3.7).

Community use, perceived helpfulness and change in
door-to-halloon times

Nearly 62% of self-reported hospital users (contributing
and silent) of the D2B Online Community rated the
helpfulness of the online community as 4 or 5 on a scale
ranging from l1=not at all helpful to 5=very helpful. The
distribution of helpfulness ratings did not differ signifi-
cantly between hospitals whose staff contributed messages
and those whose staff were silent (59% and 63% giving

Table 2 Taxonomy of purposes of D2B Online Community messages (N=1155)

No. (%) of

Purpose of message messages* Sample message

Information-sharing 657 (57) This is the spreadsheet we use here at Hospital X for Cardiac Alert. This
spreadsheet has been very helpful in decreasing door to balloon
time—Nurse

Information-seeking 295 (26) Do any hospitals have the ER physicians and nurses obtain consent for their
STEMI patients in the ER to save time?—Nurse, Quality Improvement

Declaring a position on an 137 (12) | agree. It is important that we are measuring our outcomes the same in

issue order to benchmark correctly. — Nurse, Manager, Cardiovascular Services

Expressing appreciation for 72 (6) Thank you for sharing (your feedback tool). That is a great way to give the

information or community feedback. Adding the ECG is something | will do now. Nice format. Thanks
again—Nurse, Quality Improvement

Handling listserv errors, 51 (4) Is it possible to increase the size of file transfer capability (on listserv)? |

system- or user-induced have several tools | would like to share but can never send because the pdf
is too large. Thanks.—Nurse, Quality Improvement

Establishing community 37 (3) Look forward to seeing any other useful tools for provider feedback.

norms for sharing and replying Remember that a cornerstone for quality improvement activities is to ‘share
selflessly and steal shamelessly’—so feel free to use this (attached tool) if
you like it—Physician Cardiovascular Services

Planning additional activities, 20 (2) Hi, I will be in DC for the NCDR quality meeting. If anyone wants to meet that

for example new webinars or
face-to-face meetings

would be great—Nurse, Manager, Cardiovascular Services

*Sum of messages (percentages) is greater than N (100) because 6% of messages had more than one purpose.
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Table 3 Taxonomy of subject areas for D2B Online Community messages (N=1155)

Subject of message Specific concerns

No. (%) of messages*

Related to D2B Alliance-recommended practices and performance goal

Techniques for improving performance » Technological options 602 (52)
» Protocol- or tool-based options
» Process-based options
Performance measurement issues » How to measure performance 251 (22)
» |dentifying performance norms
» Using performance benchmarking to identify
and learn from best performers
The location and interpretation of > Regulations and guidelines 98 (8)
expert guidance » Published evidence for recommended practices
How to manage staff role changes » Informing staff of new roles 20 (2)
» Dealing with staff resistance

» Defining appropriate behaviour

Unrelated to D2B Alliance-recommended practices and performance goal

Achieving other organizational goals » Managing other hospital processes 151 (13)
» Measuring other performance outcomes
» How to achieve other benefits, for example, Chest
Pain Center Accreditation

*Sum of messages (percentages) is less than N (100) because the subject of messages that involved a listserv error (system or user-induced;

3%) could not be determined.

arating of 4 or 5 among contributing and silent hospitals,
respectively; p-value>0.05). However, hospitals’ ratings of
helpfulness were positively correlated with the number of
messages they sent (p-value<0.05). The association
between community user status and percentage change in
the mean door-to-balloon time between the 2 years prior

to the start of the online community and the last quarter of
D2B Alliance programming was positive but not statisti-
cally significant (p-value>0.05). Thus, although many
users believed the community was helpful, their percep-
tion was not reflected in significantly improved treatment
times relative to non-users.

Webinar series Action report letters Workshop
initiated based on baseline survey at AHA Session
sent to hospitals
60 1400
'y 'y r'y
T 1200
50
1000
]
> 40 2
s 2
e 3
° + 800 z
E-%
n 30 e
s S L
- 4
3 H
¥ I =
s =
o 20 3
] 7 3
S ] 1400 3
(8]
0 A1 | L |y | .
+ 200
0 4 0
~ ™~ ™~ ™~ ™~ ™~ ™~ ™~ ~ M~ ™~ M~ ™~ ™~ ™~ ™~ ™~ ™~ ™~ ™~ o 0 [ve] [+0] [ve]
o o o (=) (=) o o (=) o [=} (=) o o o o o o o (=) o o (=) o [=] o
o Q o o o o o o o (=] o (=] o o o (=] o (o] o o o o o (=] o
o~ o ™~ o 4] o~ '] %] o'} o o~ o o~ ™~ o~ o o~ o o ™~ o 3] o o [
~ ~ ~ ~ ~ ~ ~ ~ ~ ~— ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
Les] —~ wn (2] m O o < [es) —t n (o)) o 0 o < ~ — n () o O o [} ™~
o~ — o~ ~ o ~ o~ ~ — ey — o — o~ — o ~ o ~ — = — o) — o
~. ~ ~ n . ) ~. ™~ ~ [>9) ~. ~. ~. ~ ~ ~ — ~. o ~ ~ ~ ~ ~
() < <+ n O ~ [ve) [vs) [e)) [} () O — — — o~ — — o~ o
— i i ~—
Date

Figure 3 Number of messages per day to the D2B online community, 28 March 2007 to 29 February 2008.
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DISCUSSION

More than half of the hospitals that enrolled in the D2B
Alliance used the D2B Online Community. Of these,
52% had staff that This

percentage is substantially higher than the 10% esti-
67

contributed messages.

mated for online communities for other populations.
The D2B Alliance did not provide incentives for use or
prompt use after campaign enrollment. Thus, the will-
ingness to use the community is striking. Some have
suggested that network vibrancy can be assessed by the
level of information-seekingm; with 79% of new
messages used for information-seeking, this community
would be considered vibrant. Research suggests that
such vibrancy occurs when members identify with
a community and its goals.'” '° The relatively high use of
the D2B Online Community may therefore reflect both
its affiliation with a campaign that hospitals respected
and users’ shared commitment to quality improvement.

Our results suggest that hospitals are highly collabo-
rative and responsive in this context, given that 57% of
D2B Online Community messages shared information
and every message that started a new topic of conversa-
tion received an average of 6.5 replies. Because multiple
hospitals in the same locale joined the D2B Online
Community, the volume of replies to information-seeking
messages indicates that users were willing to share their
knowledge with potentially competing peers on a variety
of subjects. Thus, it appears that several hospitals over-
came the interorganisational learning dilemma, which
refers to the conflict organisations experience when they
wish to participate in collective learning but fear the loss
of competitive advantage.17 Furthermore, the subjects
discussed show that the online community created an
opportunity for organisations to learn and share knowl-
edge not only about reducing door-to-balloon times but
also about other quality improvement goals, a positive
spillover of community formation.

The discussions within the D2B Online Community
suggest that many hospitals sought to use the community

to fill four knowledge gaps known to challenge imple-
18—21

mentation and improvement efforts: limited
knowledge of (1) best practices, regulations and
guidelines (know-what); (2) how to operationalise

recommended practices in their setting (operational
know-how); (3) how to measure performance and access
benchmarked performance data (measurement know-
how) and (4) how to motivate staff to change routines
(personnel know-how). That hospitals used the online
community for this purpose indicates receptivity, and
even desire, to learn from peers, contrary to the ‘not-
invented-here syndrome’.** Their use also suggests that
avalued feature of the quality campaign was the access it
provided to a peer knowledge-sharing network via the

online community and other offerings. Research had
shown that quality managers believe that such external
initiatives are beneficial®*; our study indicates why these
initiatives may be valued.

Our findings imply that access to a peer network was
particularly valued by nurses (managers and staff).
Previous research showed that quality managers perceive
these individuals to be more involved in improvement
activities than physicians.*® Our finding that these indi-
viduals were the dominant contributors to the online
community is consistent with these perceptions. Nurses
(managers and not) serving as the conduit for informa-
tion transfer is potentially beneficial because they work at
the frontline of care where the information must be
implemented. Their knowledge of the frontline may help
implementation.** However, the lower status of nurses
(vs physicians) may limit their ability to enact Change.25

We did not find a statistically significant relationship
between online community use and change in door-to-
balloon times. This finding mirrors results from a study in
the Veterans Administration showing no association
between internal listserv use and improvement teams’
success.”® Despite the lack of statistical association
between online community use and performance
measures, users’ helpfulness ratings indicate that organi-
sations and their staff benefited from community use.
Thus, it appears that use of the online community had
a positive impact for users, but not with respect to our
objective measure of performance. Unfortunately, we lack
data about other benefits users might have experienced.
We hypothesise that the benefits are intangible or not
directly linked to performance as prior research has
suggested that a key benefit of learning networks is social
support, which may not directly translate into perfor-
mance improvement, yet is valued by participants.27
Future research will need to conduct qualitative studies to
understand the scope of benefits users derive from online
communities. Such research should also investigate
whether there are complementary activities that should be
provided to optimise the benefits of online communities.

Our finding that the number of messages was relatively
high then progressively declined suggests a life cycle of
community use to which system (listserv) capabilities
should be matched. Community sponsors should
prepare listservs and community members to receive
a high volume of messages (~200 per month) during
the first 7 months of the community, and offer message
receipt options that decrease the potential for email
inbox overload (eg, a single email that includes all of the
day’s messages). Such preparation may prevent listserv
failures and member frustration, which have been shown
to undermine perceived system and service quality, and
ultimately user satisfaction and continued participation

in online communities.?®
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Although we found a greater level of online commu-
nity use than studies of other communities, our results
indicate that achieving a high and well-distributed level
of participation in online communities for hospitals is
a challenge. With 48% of D2B Alliance hospitals electing
not to use the online community and discussion within
the community largely driven by a small group of high-
volume individuals, sponsors of future quality campaigns
may need to consider methods of generating broader
use for greater dissemination of the community benefits
that future research identifies. For example, they might
trial an opt-out approach to membership, use prelimi-
nary trust-building activities or launch the community by
posting a question likely to generate responses. However,
sponsors must also consider how many messages the
community can receive before members disengage due
to information overload.

The insights offered by this study should be consid-
ered in light of its limitations. We did not capture
discussions that continued offline and therefore may
have underestimated the quantity and scope of knowl-
edge-sharing and learning fostered by the community.
Second, we had no means to verify that those who
reported community use but sent no messages (silent
users) were truly users. Finally, this study focused on
a single online community. The patterns of messages
may differ for other online communities related to
Nevertheless, identifying key
patterns of use is a critical step in understanding the

quality improvement.

potential effect of online communities.
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