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BACKGROUND: The role of the hospitalist has evolved over the last decade, with

hospitalists increasingly being asked to lead systems-based initiatives to improve

the quality of inpatient care. The educational strategy of the Society of Hospital

Medicine (SHM) includes development of practice-based resources to support

hospitalist-led improvement in clinically important measures of hospital care

quality.

OBJECTIVE: To develop a resource at the SHM Web site to present quality improve-

ment (QI) principles for systems-based care in the hospital and to help individual

hospitalists improve specific patient outcomes.

DESIGN: The SHM defined the role of the hospitalist in QI, performed an assess-

ment of the educational needs of hospitalists, and executed a Web-based educa-

tional strategy to address these needs. The organization identified the most com-

mon cause of preventable inpatient deaths, hospital-acquired venous

thromboembolism (VTE), and prioritized the need to improve prophylaxis.

RESULTS: This new resource at the SHM Web site presents principles for conduct-

ing QI in the hospital. To enable learning that is practice based, the VTE Quality

Improvement Resource Room (QI RR) features Ask the Expert, an interactive

discussion community, and an original Improvement Workbook, a downloadable

project outline and tutorial that hospitalists can use to guide and document steps

in an effort aimed at reducing hospital-acquired VTE.

CONCLUSIONS: This QI resource serves as a template for the development of subse-

quent hospital-based resources. User feedback will refine the QI RR and its format so

that similar offerings can target other significant inpatient problems. Additional re-

search is needed to evaluate learning and the clinical impact of this quality improve-

ment resource on hospital performance measures and patient outcomes. Journal of

Hospital Medicine 2006;1:124–132. © 2006 Society of Hospital Medicine.

KEYWORDS: curriculum development, quality improvement, web-based education,
hospitalist.

The goal of this article is to explain how the first in a series of
online resource rooms provides trainees and hospitalists with

quality improvement tools that can be applied locally to improve
inpatient care.1 During the emergence and explosive growth of
hospital medicine, the SHM recognized the need to revise training
relating to inpatient care and hospital process design to meet the
evolving expectation of hospitalists that their performance will be
measured, to actively set quality parameters, and to lead multi-
disciplinary teams to improve hospital performance.2 Armed with
the appropriate skill set, hospitalists would be uniquely situated to
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lead and manage improvements in processes in the
hospitals in which they work.

The content of the first Society of Hospital
Medicine (SHM) Quality Improvement Resource
Room (QI RR) supports hospitalists leading a mul-
tidisciplinary team dedicated to improving inpa-
tient outcomes by preventing hospital-acquired ve-
nous thromboembolism (VTE), a common cause of
morbidity and mortality in hospitalized patients.3

The SHM developed this educational resource in
the context of numerous reports on the incidence
of medical errors in US hospitals and calls for ac-
tion to improve the quality of health care.,4 –7 Hos-
pital report cards on quality measures are now pub-
lic record, and hospitals will require uniformity in
practice among physicians. Hospitalists are in-
creasingly expected to lead initiatives that will im-
plement national standards in key practices such as
VTE prophylaxis2.

The QI RRs of the SHM are a collection of
electronic tools accessible through the SHM Web
site. They are designed to enhance the readiness of
hospitalists and members of the multidisciplinary
inpatient team to redesign care at the institutional
level. Although all performance improvement is ul-
timately occurs locally, many QI methods and tools
transcend hospital geography and disease topic.
Leveraging a Web-based platform, the SHM QI RRs
present hospitalists with a general approach to QI,
enriched by customizable workbooks that can be
downloaded to best meet user needs. This resource
is an innovation in practice-based learning, quality
improvement, and systems-based practice.

METHODS
Development of the first QI RR followed a series of
steps described in Curriculum Development for
Medical Education8 (for process and timeline, see
Table 1). Inadequate VTE prophylaxis was identi-
fied as an ongoing widespread problem of health
care underutilization despite randomized clinical
trials supporting the efficacy of prophylaxis.9,10 Mir-
roring the AHRQ’s assessment of underutilization
of VTE prophylaxis as the single most important
safety priority,6 the first QI RR focused on VTE, with
plans to cover additional clinical conditions over
time. As experts in the care of inpatients, hospital-
ists should be able to take custody of predictable
complications of serious illness, identify and lower
barriers to prevention, critically review prophylaxis
options, utilize hospital-specific data, and devise
strategies to bridge the gap between knowledge and

practice. Already leaders of multidisciplinary care
teams, hospitalists are primed to lead multidisci-
plinary improvement teams as well.

Available data on the demographics of hospi-
talists and feedback from the SHM membership,
leadership, and committees indicated that most
learners would have minimal previous exposure to
QI concepts and only a few years of management
experience. Any previous quality improvement ini-
tiatives would tend to have been isolated, experi-
mental, or smaller in scale. The resource rooms are
designed to facilitate quality improvement learning
among hospitalists that is practice-based and im-
mediately relevant to patient care. Measurable im-
provement in particular care processes or out-
comes should correlate with actual learning.

The educational strategy of the SHM was pred-
icated on ensuring that a quality and patient safety
curriculum would retain clinical applicability in the
hospital setting. This approach, grounded in adult
learning principles and common to medical educa-
tion, teaches general principles by framing the
learning experience as problem centered.11 Several
domains were identified as universally important to
any quality improvement effort: raising awareness
of a local performance gap, applying the best cur-
rent evidence to practice, tapping the experience of

TABLE 1
Process and Timelines

Phase 1 (January 2005–April 2005): Executing the educational strategy

One-hour conference calls
● Curricular, clinical, technical, and creative aspects of production
● Additional communication between members of working group between calls
● Development of questionnaire for SHM membership, board, education, and
hospital quality patient safety (HQPS) committees

Content freeze: fourth month of development
● Implementation of revisions prior to April 2005 SHM Annual Meeting

Phase 2 (April 2005–August 2005): revision based on feedback
● Analysis of formative evaluation from Phase 1
● Launch of the VTE QI RR August 2005

Secondary phases and venues for implementation
● Workshops at hospital medicine educational events
● SHM Quality course
● Formal recognition of the learning, experience, or proficiency acquired by users

The working editorial team for the first resource room
● Dedicated project manager (SHM staff)
● Senior adviser for planning and development (SHM staff)
● Senior adviser for education (SHM staff)
● Content expert
● Education editor
● Hospital quality editor
● Managing editor
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others leading QI efforts, and using measurements
derived from rapid-cycle tests of change. Such a
template delineates the components of successful
QI planning, implementation, and evaluation and
provides users with a familiar RR format applicable
to improving any care process, not just VTE.

The Internet was chosen as the mechanism for
delivering training on the basis of previous surveys
of the SHM membership in which members ex-
pressed a preference for electronic and Web-based
forms of educational content delivery. Drawing
from the example of other organizations teaching
quality improvement, including the Institute for
Healthcare Improvement and Intermountain
Health Care, the SHM valued the ubiquity of a
Web-based educational resource. To facilitate “on-
the-job training,” the first SHM QI RR provides a
comprehensive tool kit to guide hospitalists
through the process of advocating, developing, im-
plementing, and evaluating a QI initiative for VTE.

Prior to launching the resource room, formative
input was collected from SHM leaders, a panel of
education and QI experts, and attendees of the soci-
ety’s annual meetings. Such input followed each sig-
nificant step in the development of the RR curricula.
For example, visitors at a kiosk at the 2005 SHM
annual meeting completed surveys as they navigated
through the VTE QI RR. This focused feedback shaped
prelaunch development. The ultimate performance
evaluation and feedback for the QI RR curricula will
be gauged by user reports of measurable improve-
ment in specific hospital process or outcomes mea-
sures. The VTE QI RR was launched in August 2005
and promoted at the SHM Web site.

RESULTS
The content and layout of the VTE QI RR are de-
picted in Figure 1. The self-directed learner may
navigate through the entire resource room or just
select areas for study. Those likely to visit only a
single area are individuals looking for guidance to
support discrete roles on the improvement team:
champion, clinical leader, facilitator of the QI pro-
cess, or educator of staff or patient audiences (see
Figure 2).

Why Should You Act?
The visual center of the QI RR layout presents so-
bering statistics—although pulmonary embolism
from deep vein thrombosis is the most common
cause of preventable hospital death, most hospital-
ized medical patients at risk do not receive appro-

priate prophylaxis—and then encourages hospital-
ist-led action to reduce hospital-acquired VTE. The
role of the hospitalist is extracted from the compe-
tencies articulated in the Venous Thromboembo-
lism, Quality Improvement, and Hospitalist as
Teacher chapters of The Core Competencies in Hos-
pital Medicine.2

Awareness
In the Awareness area of the VTE QI RR, materials
to raise clinician, hospital staff, and patient aware-
ness are suggested and made available. Through
the SHM’s lead sponsorship of the national DVT
Awareness Month campaign, suggested “Steps to
Action” depict exactly how a hospital medicine ser-
vice can use the campaign’s materials to raise in-
stitutional support for tackling this preventable
problem.

Evidence
The Evidence section aggregates a list of the most
pertinent VTE prophylaxis literature to help ground
any QI effort firmly in the evidence base. Through
an agreement with the American College of Physi-
cians (ACP), VTE prophylaxis articles reviewed in
the ACP Journal Club are presented here.12 Al-
though the listed literature focuses on prophylaxis,
plans are in place to include references on diagno-
sis and treatment.

Experience
Resource room visitors interested in tapping into
the experience of hospitalists and other leaders of
QI efforts can navigate directly to this area. Inter-
active resources here include downloadable and
adaptable protocols for VTE prophylaxis and, most
importantly, improvement stories profiling actual
QI successes. The Experience section features com-
ments from an author of a seminal trial that studied
computer alerts for high-risk patients not receiving
prophylaxis.10 The educational goal of this section
of the QI RR is to provide opportunities to learn
from successful QI projects, from the composition
of the improvement team to the relevant metrics,
implementation plan, and next steps.

Ask the Expert
The most interactive part of the resource room, the
Ask the Expert forum, provides a hybrid of experi-
ence and evidence. A visitor who posts a clinical or
improvement question to this discussion commu-
nity receives a multidisciplinary response. For each
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question posted, a hospitalist moderator collects
and aggregates responses from a panel of VTE ex-
perts, QI experts, hospitalist teachers, and pharma-
cists. The online exchange permitted by this forum
promotes wider debate and learning. The questions
and responses are archived and thus are available
for subsequent users to read.

Improve
This area features the focal point of the entire re-
source room, the VTE QI workbook, which was

written and designed to provide action-oriented
learning in quality improvement. The workbook is a
downloadable project outline to guide and docu-
ment efforts aimed at reducing rates of hospital-
acquired VTE. Hospitalists who complete the work-
book should have acquired familiarity with and a
working proficiency in leading system-level efforts
to drive better patient care. Users new to the theory
and practice of QI can also review key concepts
from a slide presentation in this part of the resource
room.

FIGURE 1. QI Resource Room Landing Page.
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Educate
This content area profiles the hospital medicine
core competencies that relate to VTE and QI while
also offering teaching materials and advice for
teachers of VTE or QI. Teaching resources for clini-
cian educators include online CME and an up-to-
date slide lecture about VTE prophylaxis. The lec-
ture presentation can be downloaded and
customized to serve the needs of the speaker and
the audience, whether students, residents, or other
hospital staff. Clinician educators can also share or
review teaching pearls used by hospitalist col-
leagues who serve as ward attendings.

DISCUSSION
A case example, shown in Figure 3, demonstrates
how content accessible through the SHM VTE QI
RR may be used to catalyze a local quality improve-
ment effort.

Hospitals will be measured on rates of VTE
prophylaxis on medical and surgical services. Fail-
ure to standardize prophylaxis among different
physician groups may adversely affect overall per-
formance, with implications for both patient care
and accreditation. The lack of a agreed-on “gold
standard” of what constitutes appropriate prophy-
laxis for a given patient does not absolve an insti-
tution of the duty to implement its own standards.
The challenge of achieving local consensus on ap-
propriate prophylaxis should not outweigh the ur-
gency to address preventable in-hospital deaths. In
caring for increasing numbers of general medical

and surgical patients, hospitalists are likely to be
asked to develop and implement a protocol for VTE
prophylaxis that can be used hospitalwide. In many
instances hospitalists will accept this charge in the
aftermath of previous hospital failures in which ad-
mission order sets or VTE assessment protocols
were launched but never widely implemented. As
the National Quality Forum or JCAHO regulations
for uniformity among hospitals shift VTE prophy-
laxis from being voluntary to compulsory, hospital-
ists will need to develop improvement strategies
that have greater reliability.

Hospitalists with no formal training in either
vascular medicine or quality improvement may not
be able to immediately cite the most current data
about VTE prophylaxis rates and regimens and may
not have the time to enroll in a training course on
quality improvement. How would hospitalists de-
termine baseline rates of appropriate VTE prophy-
laxis? How can medical education be used to build
consensus and recruit support from other physi-
cians? What should be the scope of the QI initiative,
and what patient population should be targeted for
intervention?

The goal of the SHM QI RR is to provide the
tools and the framework to help hospitalists de-
velop, implement, and manage a VTE prophylaxis
quality improvement initiative. Suggested “Steps to
Action” in the Awareness section depict exactly how
a hospital medicine service can use the campaign’s
materials to raise institutional support for tackling
this preventable problem. Hospital quality officers

FIGURE 2. Suggested uses of content areas in the VTE QI Resource Room.
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can direct the hospital’s public relations depart-
ment to the Awareness section for DVT Awareness
Month materials, including public service an-
nouncements in audio, visual, and print formats.
The hold music at the hospital can be temporarily
replaced, television kiosks can be set up to run
video loops, and banners can be printed and hung
in central locations, all to get out the message si-
multaneously to patients and medical staff.

The Evidence section of the VTE QI RR refer-
ences a key benchmark study, the DVT-Free Pro-
spective Registry.9 This study reported that at 183
sites in North America and Europe, more than twice
as many medical patients as surgical patients failed
to receive prophylaxis. The Evidence section
includes the 7th American College of Chest Physi-
cians Consensus Conference on Antithrombotic
and Thrombolytic Therapy and also highlights 3
randomized placebo-controlled clinical trials (ME-
DENOX 1999, ARTEMIS 2003, and PREVENT 2004)
that have reported significant reduction of risk of

VTE (50%-60%) from pharmacologic prophylaxis in
moderate-risk medical inpatients.13–15 Review of
the data helps to determine which patient popula-
tion to study first, which prophylaxis options a hos-
pital could deploy appropriately, and the expected
magnitude of the effect. Because the literature has
already been narrowed and is kept current, hospi-
talists can save time in answering a range of ques-
tions, from the most commonly agreed-on factors
to stratify risk to which populations require alter-
native interventions.

The Experience section references the first clin-
ical trial demonstrating improved patient outcomes
from a quality improvement initiative aimed at im-
proving utilization of VTE prophylaxis.10 At the
large teaching hospital where the electronic alerts
were studied, a preexisting wealth of educational
information on the hospital Web site, in the form of
multiple seminars and lectures on VTE prophylaxis
by opinion leaders and international experts, had
little impact on practice. For this reason, the inves-

FIGURE 3. Case example: the need for quality improvement.
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tigators implemented a trial of how to change phy-
sician behavior by introducing a point-of-care in-
tervention, the computer alerts. Clinicians
prompted by an electronic alert to consider DVT
prophylaxis for at-risk patients employed nearly
double the rate of pharmacologic prophylaxis and
reduced the incidence of DVT or pulmonary embo-
lism (PE) by 41%. This study suggests that a change
introduced to the clinical workflow can improve
evidence-based VTE prophylaxis and also can re-
duce the incidence of VTE in acutely ill hospitalized
patients.

We believe that if hospitalists use the current
evidence and experience assembled in the VTE QI
RR, they could develop and lead a systematic ap-
proach to improving utilization of VTE prophylaxis.
Although there is no gold standard method for in-
tegrating VTE risk assessment into clinical work-
flow, the VTE QI RR presents key lessons both from
the literature and “real world” experiences. The
crucial take-home message is that hospitalists can
facilitate implementation of VTE risk assessments if
they stress simplicity (ie, the “sick, old, surgery”
benefit), link the risk assessment to a menu of evi-
dence-based prophylaxis options, and require as-
sessment of VTE risk as part of a regular routine (on
admission and at regular intervals). Although many
hospitals do not yet have computerized entry of
physician orders, the simple 4-point VTE risk as-
sessment described by Kucher et al might be ap-
plied to other hospitals.10 The 4-point system
would identify the patients at highest risk, a reason-
able starting point for a QI initiative. Whatever the
model—CPOE alerts of very high-risk patients,
CPOE-forced VTE risk assessments, nursing assess-
ments, or paper-based order sets—regular VTE risk
assessment can be incorporated into the daily rou-
tine of hospital care.

The QI workbook sequences the steps of a mul-
tidisciplinary improvement team and prompts us-
ers to set specific goals, collect practical metrics,
and conduct plan-do-study-act (PDSA) cycles of
learning and action (Figure 4). Hospitalists and
other team members can use the information in the
workbook to estimate the prevalence of use of the
appropriate VTE prophylaxis and the incidence of
hospital-acquired VTE at their medical centers, de-
velop a suitable VTE risk assessment model, and
plan interventions. Starting with all patients admit-
ted to one nurse on one unit, then expanding to an
entire nursing unit, an improvement team could
implement rapid PDSA cycles to iron out the wrin-

kles of a risk assessment protocol. After demon-
strating a measurable benefit for the patients at
highest risk, the team would then be expected to
capture more patients at risk for VTE by modifying
the risk assessment protocol to identify moderate-
risk patients (hospitalized patients with one risk
factor), as in the MEDENOX, ARTEMIS, and PRE-
VENT clinical trials. Within the first several months,
the QI intervention could be expanded to more
nursing units. An improvement report profiling a
clinically important increase in the rate of appro-
priate VTE prophylaxis would advocate for addi-
tional local resources and projects.

As questions arise in assembling an improve-
ment team, setting useful aims and metrics, choos-
ing interventions, implementing and studying
change, or collecting performance data, hospitalists
can review answers to questions already posted and
post their own questions in the Ask the Expert area.
For example, one user asked whether there was a
standard risk assessment tool for identifying pa-
tients at high risk of VTE. Another asked about the
use of unfractionated heparin as a low-cost alter-
native to low-molecular-weight heparin. Both these
questions were answered within 24 hours by the
content editor of the VTE QI RR and, for one ques-
tion, also by 2 pharmacists and an international
expert in VTE.

As other hospitalists begin de novo efforts of
their own, success stories and strategies posted in
the online forums of the VTE QI RR will be an
evolving resource for basic know-how and innova-
tion.

Suggestions from a community of resource
room users will be solicited, evaluated, and incor-
porated into the QI RR in order to improve its
educational value and utility. The curricula could
also be adapted or refined by others with an interest
in systems-based care or practice-based learning,
such as directors of residency training programs.

CONCLUSIONS
The QI RRs bring QI theory and practice to the
hospitalist, when and wherever it is wanted, mini-
mizing time away from patient care. The workbook
links theory to practice and can be used to launch,
sustain, and document a local VTE-specific QI ini-
tiative. A range of experience is accommodated.
Content is provided in a way that enables the user
to immediately apply and adapt it to a local con-
text— users can access and download the subset of
tools that best meet their needs. For practicing hos-
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FIGURE 4. Table of contents of the VTE QI workbook, by Greg Maynard.
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pitalists, this QI resource offers an opportunity to
bridge the training gap in systems-based hospital
care and should increase the quality and quantity of
and support for opportunities to lead successful QI
projects.

The Accreditation Council of Graduate Medical
Education (ACGME) now requires education in
health care systems, a requirement not previously
mandated for traditional medical residency pro-
grams.17 Because the resource rooms should in-
crease the number of hospitalists competently lead-
ing local efforts that achieve measurable gains in
hospital outcomes, a wider potential constituency
also includes residency program directors, internal
medicine residents, physician assistants and nurse-
practitioners, nurses, hospital quality officers, and
hospital medicine practice leaders.

Further research is needed to determine the
clinical impact of the VTE QI workbook on out-
comes for hospitalized patients. The effectiveness
of such an educational method should be evalu-
ated, at least in part, by documenting changes in
clinically important process and outcome mea-
sures, in this case those specific to hospital-ac-
quired VTE. Investigation also will need to generate
an impact assessment to see if the curricula are
effective in meeting the strategic educational goals
of the Society of Hospital Medicine. Further inves-
tigation will examine whether this resource can
help residency training programs achieve ACGME
goals for practice-based learning and systems-
based care.
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